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The disruption of established business models and the erosion of traditional markets have opened the 
eyes of many businesses to the fact that digitalization will fundamentally change industry throughout the 
world. There is a tangible sense in the current discussion going on in industry that something needs to be 
done about this – urgently. But often, the prevailing opinion is that as long as a company embarks on 
plenty of programs, and those all have something to do with digital transformation, then everything will 
somehow sort itself out. This kind of approach is of little help to business enterprises. 

Digital transformation is by no means an end in itself! It’s not about companies making sure they’ve “gone 
digital” with this or that process. These days, the aim of companies should be to align their business 
strategies and processes in such a way that they can even survive or succeed in an increasingly digital 
world in the first place.

To erect signposts for this new direction, the following guiding principles might help. Companies that have 
been successful in their respective markets for years already possess some excellent strengths. It is 
imperative that they remain conscious of these strengths in order to develop a willingness to think differ-
ently, based on this knowledge. To do this, it’s important to detach oneself from product thinking, or the 
idea of selling products, and develop an understanding of how products only act as a physical manifestation 
of the power and potential – the competences – of the company. 

The big question that needs to be asked is: What will these competences actually mean to companies in 
the future against a backdrop of intensifying digitalization? 

One could be more specific with this fundamental question by structuring competences into external and 
internal factors. On an external level, competences are about developing a clear, new focus on the market. 
In concrete terms, that could mean no longer selling products for example, but rather selling the services 
that go with them or offering smarter products in the future in combination with digital services. 

The job of management is to put flesh on this idea – or new orientation – in crystal-clear terms. Then, 
based on this focus, internal competences have to be adjusted by implementing the digital process pat-
terns that will be needed for this new orientation and digitalizing existing processes. Sooner or later, 
whether this is actually carried out or succeeds will decide the fate of many companies and define their 
future-readiness. 

This current edition of Steinbeis Transfer magazine provides you with examples of some completely 
different approaches to tackling new, future-oriented business. We hope you enjoy the read! 

Jörg W. Fischer	 Christian Wotzka

DEAR READERS,

PROF. DR.-ING. JÖRG W. FISCHER 
joerg.fischer@stw.de (author)

CHRISTIAN WOTZKA
christian.wotzka@neoperl.de

Prof. Dr.-Ing. Jörg W. Fischer is director of the 
Steinbeis Transfer Center for Computer Applica-
tions in Engineering at Karlsruhe University of 
Applied Sciences, where he is also a professor of 
production management and virtual factories. In 
his work at the university, he has been supporting 
companies with the planning of digital transfor-
mation for many years. 

www.steinbeis.de/su/61 

Christian Wotzka is Managing Director of 
NEOPERL GmbH. This company offers 
innovative solutions revolving around 
drinking water and has been working 
with the experts at the Steinbeis Trans-
fer Center for Computer Applications in 
Engineering for several years. 

www.neoperl.net 
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ECONOMY X.0



Like “INDUSTRY 4.0,” one of the big catchwords of our time is “ECONOMY 4.0”. 
The two terms come from a different angle, but they both refer to the fourth 
stage of the INDUSTRIAL REVOLUTION, relating to DIGITAL TRANSFORMATION 
and NETWORKING within companies, beyond the borders of individual firms, 
at each stage of the VALUE CHAIN and in all sectors of industry. The result:  
a disintegration of boundaries as previously separate areas now converge. But this 
trend is now going further and developing into an INDUSTRY X.0, a phenomenon 
that not only involves TECHNOLOGICAL and ECONOMIC, but also SOCIETAL, 
ORGANIZATIONAL, and ECOLOGICAL FACTORS. What underlies this model 
concept, and what companies can do to succeed in this situation, are just some 
of the topics looked at by the STEINBEIS EXPERTS in our Feature Topic section. 

© istockphoto.com/DrAfter123
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ECONOMY X.0:  
A CHALLENGE TO BUSINESS AND 
SOCIETY 
FOR BUSINESS ENTERPRISES, THE ECONOMY, AND SOCIETY,  
DIGITAL TRANSFORMATION INVOLVES CHANGE 

In Germany, more and more people are 
using the term Economy 4.0 in the cur-
rent debate about increasing levels of 
digitalization. Dr. Michael Ortiz, head of 
innovation and transfer management 
research at the Ferdinand Steinbeis In-
stitute, now calls for the term to be ex-
tended – as part of a model concept 
called Economy X.0. His angle on key 
aspects of this highly complex concept 
is to consciously see Economy X.0 not 
as something that only encompasses 
technological and economic factors, 
but also societal, organizational, and en-
vironmental aspects.  

Economy X.0 describes a process, as 
well as the target outcome of the chang-
es that are currently sweeping through 
companies, business, and society. These 
changes are driven first and foremost 
by digital transformation, the intensify-
ing prevalence of networking, and con-
verging structures, systems, and tech-
nologies. But other aspects that should 
also be considered essential drivers of 
these changes include elementary struc-
tural changes on a societal, demo-
graphic, global-political, and ecologi-
cal level. Not only is this affecting core 
areas of industry, key sectors within 
industry, and the public sector and ser-
vices, ultimately it also impacts the polit-
ical and statutory system, civil society, 
and every individual. 

DECISIVE FACTORS:  
DIGITAL TRANSFORMATION AND 
CONVERGENCE 

Digital transformation plays a key role 
on the journey to Economy X.0 as a pro-
cess of continual and comprehensive 
digitalization and ‘autonomization’ in the 
economy, society, and organizations. 
On the one hand, this process is about 
continually enhancing the quantity, qual-
ity, and intensity of digital technology 
use, but on the other it is about commu-
nication and manufacturing process-
es, not just in the service sector but 
also in information processing. 

An essential feature of digital transfor-
mation is the growing importance of da-
ta as a driver of these processes. The 
ability to gather, collect, and analyze rel-
evant information and data from com-
munication, everyday activities, produc-
tion, and services – and then translate 
this into social, economic, or organiza-
tional action, simultaneously access-
ing huge volumes of information (big 
data) – is extremely important when it 
comes to competition. 

For many companies, these processes 
entail a challenge to continually rede-
fine and develop their business capa-
bilities, and they need to consciously 
rise above the constraints of tradition-
al value chains in order to exploit the 
diverse potential of digitalization, the 
data-driven economy, and networking. 
While established business models may 
lose their disruptive impact on markets, 
the opportunities to extend the reach of 
new business models – beyond imple-
menting digital and smart technologies 
– will first need to be developed and 
then implemented, in most cases within 
a similar time frame. 

But another feature of digital transfor-
mation is that through the internet, it 
promotes an ongoing multiplication of 
networks both within and between fur-
ther social subsystems, economic sec-
tors, technology fields, and organiza-
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tional functions. A consequence of this 
is increasing convergence between sec-
tions of society and the economy, areas 
that were previously separate on a log-
ical, structural, and procedural level, 
and increasingly, the traditional logic of 
action, function, and systems coalesces 
as a result of this convergence – man-
aging interfaces and dealing with inter-
disciplinary action become completely 
new and connected fields of action. Dig-
ital solutions and convergence make it 
implicitly necessary to form networks on 
several levels, beyond the traditional 
boundaries of organizations and busi-
ness enterprises. Key requirements in 
this respect are flexibility, agility, and 
an openness to possibility. The ability 
to work in networks with heterogene-
ous partners and increasingly form en-
trepreneurial business models on and 
through business platforms will be-
come a core competence of business. 

In almost all market economies of the 
western world, digital transformation, 
the increased use of databases, auton-
omization, disruption, and networking 
impinge on societies with increasingly 
older demographic structures, with the 
often-discussed associated impacts and 
potential conflict in terms of innovative 
capabilities, people’s ability to adapt, 
and the availability of skilled workers. 
The world of work is changing dramat-

ically as work environments and the 
private world we live in start to con-
verge, and the cut-off between our pro-
fessional lives, leisure time, and our 
home lives becomes more and more 
blurred.

The completely new degrees of freedom 
enjoyed by individuals also entail new 
pressures, which will need redefining 
and renegotiating. In many sectors of 
the economy, the familiar interplay be-
tween producers and consumers is dis-
appearing and making way for a rela-
tionship between system administrators 
and users, and this could lead to an 
adjustment – the old roles could be 
turned on their heads and make way 
for completely new roles and rules. 
Optimized, inherited, and completely 
new skills will be required to manage 
the digitalized, networked, and autono-
mous workplace, and these will at first 
need to be reflected across the board in 
education, training, and qualifications. 
Important issues regarding productivity, 
assessment, and remuneration for per-
formance have every potential to create 
conflict. In addition, far-reaching ques-
tions arise regarding the future defini-
tion of value creation. There are already 
substantial areas of production and ser-
vice provision where aspects such as 
IT applications, automation, and auton-
omization have marginalized product 

and service costs. These will be joined 
by essential questions regarding the dis-
tribution of value creation. And then 
there are business models which devi-
ate entirely from familiar proprietary 
solutions and increasingly span dis-
tributed and usage-based offers. Final-
ly, environmental considerations will 
shape interactions between the econo-
my, society, and technology – much more 
so than until now. 

ECONOMY X.0 DESCRIBES A PROCESS, AS WELL AS  
THE TARGET OUTCOME OF THE CHANGE THAT IS  
CURRENTLY SWEEPING THROUGH COMPANIES,  
BUSINESS, AND SOCIETY. 

»

Senior Research Fellow
Ferdinand-Steinbeis-Institute  
(Stuttgart)

www.steinbeis.de/su/1212 
www.steinbeis-fsti.de 

DR. MICHAEL ORTIZ
michael.ortiz@stw.de (author)
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“I WOULD PLEAD FOR MORE EMPHASIS 
ON THE CONCRETE BENEFITS WHEN 
CONSIDERING THE POTENTIAL OF  
DIGITAL TRANSFORMATION.”
AN INTERVIEW WITH PROF. DR. CLAAS CHRISTIAN WUTTKE, DIRECTOR OF  
THE STEINBEIS TRANSFER CENTER FOR SMART SERVICES – INNOVATION AND  
DEVELOPMENT

Digital transformation can be particularly challenging for small and medium-sized enterprises. The question is why, especially 
given that SMEs are supposed to be so much more adaptable. This is the issue looked at by Prof. Dr. Claas Christian Wuttke, 
professor at Karlsruhe University of Applied Sciences and director of the Steinbeis Transfer Center for Smart Services – 
Innovation and Development. Wuttke is closely involved in both smart products and smart services, so he knows how they 
can be efficiently introduced to markets. 

Hello Professor Wuttke. Digital trans-
formation in industry is spawning 
new products, services, and thus al-
so new business models. In what 
ways do you expect this to have an 
impact on processes at small and 
medium-sized enterprises?

I have the impression that lots of Ger-
man companies see digitalization as a 
challenge – which is completely unlike 
the situation in places like East Asia, 

where any form of digital technology is 
greeted with enthusiasm. Of course that 
could also be because data and per-
sonal protection are a big priority for us. 
But there’s also a lot of emphasis on 
the cost of digitalization. It doesn’t help 
companies to hear all the positive pre-
dictions about the economic impact of 
digital transformation. 

I would therefore plead for more em-
phasis on the concrete benefits when 

considering the potential of digital trans-
formation. The question is whether – 
based on the available information, or 
information that can be gathered in the 
short term – a new service could be of-
fered. Of course this is particularly ap-
pealing when a new service immediately 
allows new revenues to be generated. 
But consideration should also be given 
to the benefit within the company, such 
as improvements to value-adding and 
planning processes. This link between 

Technology.Transfer.Application. TRANSFER 02|2019
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digital transformation activities and di-
rect benefit is particularly important for 
SMEs because you need amortization 
on investments with innovations. An-
other challenge faced by SMEs is that 
they often don’t have big staff depart-
ments for developing new offers such 
as data-centric services. So it’s diffi-
cult for them to free up the capacity to 
work on new services. If they get experts 
in the line functions to think up and de-
velop services, there’s a danger that 
these people can’t step back enough 
from the constellations of conventional 
products or certain methods.

On the other hand, SMEs are typically 
closer to the customer. This is a major 
advantage within this context because 
it makes it easier to involve customers in 
identifying and developing new services. 
But it’s important that everyone knows 
the goals and risks entailed in involving 
customers and that they take this into 
consideration. 

For example, one risk is that customers 
want all the ideas that pop up to be im-
plemented as soon as possible, or cus-
tomers can’t think far enough into the 
future because they don’t really under-
stand all the possibilities presented by 
digital technology. It’s only when you’re 
clear about the specific people that 
should be involved, when, how, and 
with which goals, that customers can 
be involved, efficiently and in keeping 

with the defined objectives – otherwise 
there’ll be disappointment on both sides. 
That said, successful digitalization pro-
jects are not just about bringing cus-
tomers on board, but everyone who’s 
involved – especially staff. To do this, a 
similar approach can be used to cus-
tomer integration.

One thing you just highlighted is that 
digitalizing production and products 
should, first and foremost, offer 
benefit – for companies and custom-
ers. But what specifically is the best 
approach when implementing new 
functions on digitalized products 
(smart products), or data-centric 
services (smart services) – espe-
cially if they’re going to be “efficient 
and in keeping with defined objec-
tives”?

The only smart products and smart 
services we get to see in the market 
are the new ones, or the ones that are 
a success in the long term. But it would 
be safe to assume that up to 80% of 
new services introduced to the market 
fail. Of course there are lots of reasons 
why this happens. But one thing is cer-
tain: With data-centric products and 
services, you need different develop-
ment processes and different methods 
compared to classic tangible goods. 
Naturally, at the beginning of every 
project an analysis of the current sta-
tus has to be carried out. Digitalization 

maturity models are certainly a good 
starting point for this, such as the In-
dustry 4.0 guidelines suggested by the 
VDMA, especially if you want a good 
overview. But if you ask me, they’re ori-
ented a lot toward technology push, so 
they focus on what is technically feasi-
ble. Our method is oriented more to-
ward market pull; emphasis is placed 
extremely early on the customer bene-
fit offered by digitalization measures.

When you’re analyzing your own com-
petences, this should not be limited to 
Industry 4.0 technologies in production 
and products. To work out some initial 
ideas for new products or services, it 
helps to ask what offers were made to 
customers, during which phases of the 
product life cycle, and what business 
models these were based on. I also 
think it’s extremely important when 
generating ideas to know which da-
ta-centric services have already been 
successful in the market. To help with 
this, we’re maintaining a structured 
collection of smart services for use in 
the machine and plant construction in-
dustry, which is continually expanding 
of course. If there’s more than one 
idea, it’s important to formulate it in 
such a way that all aspects of the offer 
can be understood and tried out. To do 
this, certain prototypes of digital ser-
vices are used. Aside from a customer 
journey map, there’s an offering dia-
gram, which allows you to work 

IT’S IMPORTANT THAT EVERYONE KNOWS 
THE GOALS AND RISKS ENTAILED IN  
INVOLVING CUSTOMERS AND THAT THEY 
TAKE THIS INTO CONSIDERATION.

»
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through the functions and sub-func-
tions the service is supposed to offer. 
Many digital services are provided 
through an ecosystem involving sever-
al partners. There’s a motivation map 
which highlights the specific interests 
of each partner, and these are visual-
ized on a system platform. And finally 
there’s a product service blueprint. 
This allows you to map how tangible 
goods interact with a service when it’s 
actually delivered. This makes it possi-
ble to recognize any issues before it’s 
too late. Using prototypes – intensively 
and early in the process – provides a 
foundation for agile development pro-
cesses.

If the ideas behind the new digital ser-
vices are made tangible, covering all 
aspects, it becomes easier to assess 
the customer benefit and implementa-
tion outlays – not just in terms of costs, 
but also of timeframes and potential 
obstacles. And it’s important to recog-
nize the effort involved in implement-
ing individual services and take this 
into account. Take machine and plant 
construction, for example: Connecting 
your machines to an IoT platform is a 
huge step – whether you’re the user or 
the provider – but as a rule, this also 
makes it possible to line up a whole 
range of new services. This enables 
you to define a digitalization strategy, 
which will create additional revenues 
step by step, or result in savings, or 
both, and as a result it will be finance-
able.

What, in your opinion, defines wheth-
er a production system is future-
ready, and what requirements does 
it have to meet to be successful?

With all the changes that will happen, a 
core requirement of a production sys-
tem will still be that it should offer high 

availability levels and reliable quality. 
This is also reflected in the fact that 
many industrial smart services aim to 
safeguard or enhance availability and 
quality with things like condition moni-
toring, predictive maintenance, remote 
servicing, smart process optimization, 
etc. Also, there will be increasing em-
phasis on the requirement to offer flex-
ible production. There are also already 
services on the market for this; they 
revolve strongly around networking 
and are often based on new business 
models – for example performance-
based contracting, smart factory as a 
service, or platforms for trading pro-
duction capacity.

A good ten years ago, I observed a pallet 
cage in component production being 
filled to the brim with information, phys-
ically, just to satisfy product liability 
guidelines – data generation and stor-
age without any actual benefit. These 
days, lots of companies are already 
protocoling all the production data they 
generate so they can use the informa-
tion afterwards for things like quality 
issues. In the future, data is sure to be 
used more immediately and more sys-
tematically. Many of the requirements 
placed on production systems will still 
be in place but step by step, digital 
solutions will help us do a better job in 
fulfilling them.

Smart products, smart services, 
smart factories – what influences 
do you believe these developments 
will have on value creation within 
companies?

I’ll come back to my example with the 
machine and plant construction indus-
try, because I know it well. The opera-
tors of smart factories can expect cost 
benefits through efficiency improve-
ments, and as a result: sales growth. 

But sooner or later these effects will 
diminish because of growing competi-
tive pressure from other smart facto-
ries. One prerequisite of commercial 
success will be production supported 
by digital technology, especially in a 
country like Germany with its high 
wages.

But I believe it will be different with 
smart products and smart services. 
The successful companies have al-
ready recognized that unlike classic, 
tangible goods, there’s still major po-
tential to be achieved in this area in 
terms of growth and higher returns – 
and these things will be achieved. 
Some companies are already generat-
ing around a third of their turnover 
through services – although that’s not 
all through data. Nicola Leibin-
ger-Kammüller, chairwoman of the 
managing board of Trumpf, expects – 
for the foreseeable future – half of the 
current revenues of around three bil-
lion euros to be generated through ser-
vices and new business models. This 
shows where the journey is taking us.

Director
Steinbeis Transfer Center
Smart Services – Innovation and  
Development 
(Karlsruhe) 

www.steinbeis.de/su/2210 

PROF. DR. CLAAS CHRISTIAN WUTTKE  
claas-christian.wuttke@stw.de (author)
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THE PROJECT WILL HELP FORGE 
STRONGER NETWORKS BETWEEN 
REGIONAL, NATIONAL, AND  
EUROPEAN INITIATIVES

»
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SMART ANYTHING 
EVERYWHERE –  

DIGITALIZATION FOR 
EVERYONE 

DIGITAL INNOVATION HUBS: A KEY INGREDIENT  
OF DIGITAL TRANSFORMATION 

Working in collaboration with Hahn-
Schickard, Steinbeis 2i is offering com-
panies access to Smart Anything Every
where (SAE), a strategic initiative of the 
European Commission. The aim is for 
all companies in Europe – independent 
of size, sector of industry, or location – 
to derive benefit from the full scope of 
digital innovation and leverage this to 
improve their products, processes, and 
services. Digital innovation hubs will play 
an important role in this by helping com-
panies to become more competitive by 
introducing the very latest digital tech-
nologies.

Since September 2017, Hahn-Schickard 
and Steinbeis 2i have been taking part 
in an EU project called Smart4Europe, 
itself part of a Horizon 2020 initiative 
called Smart Anything Everywhere (SAE). 
Their role is to represent the interests 
of industry in Baden-Wuerttemberg. The 
project will help forge stronger networks 
between regional, national, and European 
initiatives. The teams are using a tech-
nology radar system to identify emerg-
ing technology, and they are sharing 
trade show booths to pave the way for 
new business relationships. “The suc-
cess of the SAE initiative is based on a 
three-pronged approach: access to mod-
ern digital technologies, contacts with 
comprehensive sources of expertise 

across Europe, and funding for SMEs, 
for example in the form of cascaded 
funding. But the initiative is much more 
than a pot of funding. It’s a lively com-
munity that regularly shares ideas and 
presents the results of joint projects at 
conferences and trade shows. That’s 
something we all benefit from,” empha-
sizes Dr. Stephan Karmann, Business 
Development Expert at Hahn-Schickard 
and a member of the Smart4Europe 
coordination team.

The consortium consists of seven insti-
tutions from Germany, France, the Neth-
erlands, and Hungary. Steinbeis 2i is 
responsible for spearheading “outreach 
and sustainability” activities and is work-
ing with other project partners on a 
communication strategy to involve na-
tional and regional initiatives and inves-
tors. They also want to reach out to 
other key stakeholders.

DIGITAL INNOVATION HUBS –  
A GATE TO DIGITAL TECHNOLOGIES 
AND EXPERTISE 

Digital innovation hubs (DIHs) are a fun-
damental part of the European Commis-
sion’s digital technology strategy. As 
regional entities, they allow firms to gain 
access to digital technologies and skills, 
to try out innovative concepts, to train 
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and educate personnel, to spot market-
ing opportunities and funding options, 
and to exchange views within networks. 
Steinbeis 2i and Hahn-Schickard are 
also using these hubs to bring industry 
players together across Europe and 
Baden-Wuerttemberg, as was the case 
at the Digital Innovation Hubs event in 
Stuttgart on May 14, 2019. The event was 
attended by more than 70 representatives 
of DIHs. It provided an opportunity to 
forge networks between initiatives in 
Baden-Wuerttemberg and the neigh-
boring countries of France, Switzerland, 
and Austria, to compare concepts, to 
talk about different experiences, and to 
prepare future shared activities. The 
patron of the event, Dr. Max. Lemke of 
the European Commission (DG CNECT), 
introduced the pan-European context of 
DIHs and their development potential 
from the point of view of the Commission. 
Talking on behalf of the Baden-Wuert-
temberg Ministry for Economic Affairs, 
Dr. Peter Mendler emphasized that a 
common and well-coordinated network 
allows hubs to deliver sustainable ben-

SME FUNDING OPTIONS THROUGH THE EUROPEAN UNION (SELECTION) 

  �I4MS: an initiative aimed at digital transformation in the manufacturing industry → https://i4ms.eu/opencalls 
  �Cloudification of Production Engineering for Predictive Digital Manufacturing  
→ https://www.cloudifacturing.eu/open-calls-general/

  �TETRAMAX – Technology Transfer Experiments – Customized Low-Energy Computing (CLEC) powering CPS and 
IoT → https://www.tetramax.eu/ttx/calls/ 

  �SmartEEs for Application Experiments (incl. organic electronics)  
→ https://smartees.eu/smartees-call-for-projects/

  �MIDIH – Manufacturing Industry Digital Innovation Hubs → https://midih.eu/opencall_2.php
  �FED4Fire – Federation for Fire Plus backs projects with a focus on the internet of the future. 
→ https://www.fed4fire.eu/opencalls/

  �ACTPHAST – Accelerating Photonics Innovation for SMEs and Research organizations → https://actphast.eu
  �INNOWWIDE offers funding for internationalization projects involving European SMEs and startups to bring them 
to the forefront of international markets. → https://innowwide.eu

  �IPA4SME offers financing of up to €15,000 for assessing and protecting intellectual property rights for SMEs cer-
tified with a Seal of Excellence as part the Horizon 2020 SME instrument. → http://ipa4sme.eu/apply

  �The European Innovation Council and further Horizon 2020 initiatives  
→ http://ec.europa.eu/research/eic/pdf/ec_eic_factsheet_032019.pdf 

 

efit to the economy on a regional, na-
tional, and European level.

The organizer’s critical assessment – 
from an SME perspective – is that re-
gional and national DIH funding is pri-
marily aimed at bolstering industry and 
different sectors on a local level, espe-
cially if it helps small and medium-sized 
business enterprises with digital trans-
formation. For example, the seed financ-
ing provided to ten DIHs through the 
state program in Baden-Wuerttemberg 
only runs for the first three years, and 
the general feeling among the partici-
pants at the event was that as a time-
frame, this is much too short. They also 
felt that it will be extremely difficult – 
especially in such a short time – to im-
plement a complex digital transformation 
strategy for businesses in parallel to 
setting up sustainable structures with 
a self-supporting financing concept for 
the DIHs.

On the EU level, aside from the Smart 
Anything Everywhere digitalization ini-

Senior Project Manager ICT, smart  
production and materials, factories of 
the future
Steinbeis 2i GmbH (Stuttgart)

www.steinbeis.de/su/2017 
www.steinbeis-europa.de

DR. MEIKE REIMANN  
meike.reimann-zawadzki@stw.de (author)

The project is being funded through 
the EU’s Horizon 2020 research 
and innovation program under 
grant agreement 761448. For more 
information on the project, go to 
the website: https://smartanything
everywhere.eu 

tiative, support is also available through 
ICT – Innovations for Manufacturing 
SMEs (I4MS) initiative. 
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#TECHOURFUTURE: THE SOCIETAL 
IMPORTANCE OF AN ECONOMY 4.0 
THE FERDINAND-STEINBEIS-INSTITUTE REMOVES TECHNOLOGY TOPICS FROM 
THE IVORY TOWERS OF SCIENCE 

Involving society in the trend toward 
Economy 4.0 is important for two rea-
sons. On the one hand, many emerging 
technologies in the field of “autonomi-
zation” and digital transformation can-
not take effect without society. On the 
other, society can have a decisive influ-
ence on how and in which areas new 
technologies enter application. But what 
is the best way to involve society, and 
what needs to be in place for this to 
work? This is the question being looked 
at as part of a macro testbed called Tech-
nologie*Begreifen (“Grasp Technology”) 
organized by the Ferdinand-Steinbeis- 
Institute (FSTI), part of the Steinbeis 
Foundation. Dr. Marlene Gottwald, a 
senior research fellow at the FSTI, ex-
plains why we need to be more daring 
and experimental when it comes to in-
volving society in the implementation of 
future technological visions. 

Interesting the general public in tech-
nology topics and encouraging them can 
be quite challenging, especially in Ger-
many, where a lot of technology trends 
– such as artificial intelligence, auton-
omous robots, and self-learning ma-
chines – are seen as the projects of the 
elite and “far-removed.” There are not 
enough suitable, comprehensive sources 
of information, and this creates another 
barrier for society in trying to come to 
terms with the latest technological de-
velopments. Exchanging ideas about 
technology in society and getting people 
involved in public debate will only work 
if everyone understands the underlying 
technological principles and the full 
spectrum of application scenarios.

But this is about more than accepting new 
technologies. Technology is not something 
that exists beyond the realms of society, 
independent of the influence of people, 
and it is thus not something that can only 

be accepted or rejected (Petrella 1990). 
Quite the opposite: “Values, strategies, 
and decision-making do affect and in-
fluence the essence and nature of tech-
nological development, and how tech-
nology is disseminated and introduced” 
(idem: 19). In addition, research found 
in the literature is often driven by the 
ambition of influencing acceptance 
among a specific target group. To make 
an informed decision, an understanding 
is needed first, independent of the out-
come of that decision. At the same time, 
research on technology acceptance has 
found “that knowledge is a prerequisite 
for adopting an attitude/opinion or form-
ing a willingness to take action, and it 
can help raise the level of understanding, 
allay reservations, discover different 
ways of using things, and objectively 
weigh up costs and benefits” (Schäfer/
Keppler 2013: 43). Sharing knowledge 
can thus also be a tool for creating ac-
ceptance. 

The first #techourfuture event on the topic of “Future autonomous  
flying – over country and people” will take place at the Technik  
Museum Sinsheim on November 16, 2019.

For further information go to: www.techourfuture.de. The project is 
sponsored by the Baden-Wuerttemberg Ministry for the Economy,  
Employment, and Housing. 
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DIGITAL AND TECHNOLOGICAL  
LITERACY AS A PREREQUISITE FOR 
CITIZEN INVOLVEMENT 

Independent of the opinion-forming pro-
cess, the focus is turning to enabling 
society or giving society permission to 
question technology topics and make 
decisions independently, and people 
now use the term digital or technologi-
cal literacy. According to Paul Gilster 
(1997), who coined the term, digital lit-
eracy is about more than the ability to 
understand or use information from 
different digital sources: “Digital liter-
acy is about mastering ideas, not key-
strokes” (Gilster 1997). Digital literacy 
is thus about a certain mindset and has 
less to do with a specific skill set. 

This contrasts with technological liter-
acy, which can be seen as the ability to 
use, manage, assess, and understand 
technology (International Technology 
Education Association 2007: 242). To 
involve society in developing into an 
Economy 4.0, it is necessary to promote 
both digital and technological literacy. 
This can be achieved by imparting knowl-
edge over and beyond pure technologi-
cal competence and encouraging people 
to develop their own ideas – or maybe 
even visions – of the nature and appli-
cation of technologies.

An example of how future technologies 
can be a topic of social interest can be 
found in Finland, which launched an 
initiative called the 1% AI Challenge. Its 

original goal was for one percent of the 
Finnish population to understand what 
artificial intelligence is and know what 
it can be used for – within the space of 
one year. This goal was achieved quickly. 
Yet the initiative did not start with a large-
scale project underpinned by a detailed 
plan. Instead, coding courses were or-
ganized for children on a small, ad-hoc 
basis, revolving around actual needs 
(Merten 2019). 

JUST GIVE IT A GO 

This method is also being adopted for a 
pilot macro testbed project called Tech-
nologie*Begreifen (“Grasp Technology”) 
at the Ferdinand-Steinbeis-Institute. The 
Technologie* part of the name stands for 

WHAT IS THE BEST WAY TO INVOLVE SOCIETY,  
AND WHAT NEEDS TO BE IN PLACE FOR THIS TO WORK?»
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the overarching level, including several 
individual technologies, commercial and/
or societal models, and the progressive 
convergence of technologies (especially 
beyond digitalization). With the support 
of the Baden-Wuerttemberg Ministry for 
the Economy, Employment, and Housing, 
the Ferdinand-Steinbeis-Institute is dar-
ing to engage in an ambitious experiment 
in which it aims to enable society to grasp 
future technologies – and the term “grasp” 
can indeed be taken literally. As part of a 
series of innovation events on three se-
lected technology topics, members of the 
public (ranging from school children to 
senior citizens, technology fans, and those 
perhaps not so familiar with technology) 
can gain a general understanding of 
technology principles and see how dif-
ferent technologies can be used and 
what impact they have. Under the hash-
tag #techourfuture, participants at the 
one-day events are accompanied by 
experts and scientists and allowed to 
try out and “get their hands on” the very 
latest technological developments. They 
can also independently think through 
their potential and different ways of us-
ing them.
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The aim with #techourfuture is to create 
a neutral platform that not only imparts 
the knowledge required to assess, under-
stand, use, and manage technology – in 
keeping with the principles of techno-
logical literacy – but also makes it pos-
sible to develop and discuss ideas in 
keeping with the digital literacy princi-
ples of Gilster and Eshet (2002).

Senior Research Fellow
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Digital transformation is often seen as just a technological 
process that focuses on digitalizing certain aspects of a busi-
ness. Frequently, not enough thought is given to the need to 
achieve continual change, and factors such as communication, 
corporate culture, staff training and the learning culture are 
particularly likely to be undervalued. Professor Dr. Pia Sue 
Helferich and Professor Dr. Thomas Pleil, experts at the flux 
Steinbeis Transfer Center in Dieburg, explain why these factors 
play such an important role when it comes to succeeding with 
the digital change processes within companies. 

When it comes to understanding digital transformation within 
companies – and rather than seeing it as a one-off project, 
actually engendering a fundamental willingness to embrace 
change in the company DNA – a crucial role is played by com-
munication, company culture, staff training, and the learning 

LIFELONG, INFORMAL LEARNING: 
HOW TO SUCCEED WITH  

DIGITAL TRANSFORMATION  
IN THE LONG TERM 

ASIDE FROM TECHNOLOGICAL CHANGE, COMMUNICATION AND STAFF TRAINING  
ALSO PLAY A CENTRAL ROLE 

culture. One important aspect of this is lifelong learning. 
When employees undergo lifelong training on the job, it not 
only safeguards their employability and job satisfaction, it 
also helps the company to stay competitive and flexible, so it 
can gear itself to any situation that may arise.

The concept of lifelong learning is nothing new, but the con-
ditions that dictate our home and work lives have changed 
due to increasing levels of digitalization (Uhlig 2008, p. 13; Head 
et al. 2015), and this has an impact on lifelong learning. 
There are a number of ways to learn within a company, from 
informal learning to learning on the job, learning from col-
leagues, and formal learning such as courses or special 
training (Head et al. 2015; Tough 1979; Avergun and Del Gaizo 
2011, p. 198–199). In recent years there has been a rise in 
interest in informal learning (Eraut 2004, p. 247). This is 
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mainly because everyday business in-
volves a continual stream of new, 
smaller tasks or problems that have to 
be dealt with, and colleagues or online 
research can help solve some of these 
tasks, so learning effects are enjoyed 
by employees as an “incidental” benefit. 

INFORMAL LIFELONG LEARNING 
NEEDS THE RIGHT COMPETENCES 

Informal lifelong learning also means 
that learners have to take more re-
sponsibility for their own learning pro-
cess and therefore need certain com-
petences. These include capabilities 
such as direct or digital interaction 
with others or knowing how to assess 
available information sources. Digital 
technology practically makes informa-
tion available in real time and this has 
to be found, filtered, logged and evalu-
ated by learners. These competences 
are already being discussed interna-
tionally under terms such as web liter-
acy (Wittenbrink 2012) or digital litera-
cy. The reason these competences are 
important when it comes to informal 
learning is that they are not just part of 
personal interaction at the office. 
These are competences that bridge the 
gap between finding and knowing how 
to deal with information and digital in-
teractions. It’s also important how ca-
pable somebody is of processing and 
presenting information so that it can be 
used by others. 

INFORMAL LEARNING: PART OF THE 
COMPANY CULTURE 

It’s against this background that more 
and more attention is being paid to the 
issue of how companies can promote 
lifelong learning among employees. 
Pia Sue Helferich and Thomas Pleil 
have been working with a team at 
Steinbeis on the following tips for com-
panies. They are based on a survey of 
small and medium-sized enterprises 
in the communication industry (Helfer-
ich 2017). 

  �Networking and social relationships: 
For many, social relationships – both 
digital and in “real life” – play a key 
role in lifelong learning. Companies 
can support this by organizing inter-
nal events such as BarCamps or oth-
er learning and exchange events, us-
ing methods like the “working out 
loud” technique. But it’s also impor-
tant to maintain external contacts for 
lifelong learning, since this injects 
new knowledge into the company. 
This can be achieved by attending ex-
ternal events, and it’s also important 
to manage digital networks through 
online communities such as Linke-
dIn, XING, Twitter and co. 

  �Give people enough time to invest in 
certain topics: Some companies give 
their staff weekly time budgets (e.g. 
2, 3, or 4 hours) to concentrate on a 
topic of their choice. They then share 
this knowledge with co-workers. 

  �Don’t see knowledge as an instru-
ment of power: Sharing knowledge 
should be a core principle at a com-
pany and not be used as an instru-
ment of power. A culture of giving and 
taking knowledge paves the way for 
lifelong learning. 

  �Foster personal projects: Some of 
the companies surveyed gave staff 
an opportunity to use company re-
sources for their own projects, such 
as a hackathon for a good cause. This 
does take up company resources, es-
pecially at the beginning, but then it 

results in staff feeling more motivat-
ed and people becoming more in-
volved or identifying more with 
everyday events at the company. It 
can also be used as a fountain of in-
novation. 

These measures only represent a small 
number of examples of the actions com-
panies can take to promote a corporate 
culture that allows employees to en-
gage in lifelong learning. 
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Robots working alongside people as if it’s nothing out of the ordinary – the shape of things to come in production. But a lot of 
things will have to change to get that far. Of course safety issues will need to be addressed, but more than anything it will be 
important to involve workers in this development from the word go, and their fears will have to be taken seriously. Just how 
and why agility cannot solve all problems by itself, is explained by Prof. Dr.-Ing. Klaus Schlickenrieder in an interview with 
TRANSFER. Schlickenrieder is closely involved in this area in his role as the director of the Steinbeis Transfer Center Production 
Processes, Robotics, and Agile, as well as his role as director of the Institute of Production Engineering and Materials Testing 
at Ulm University of Applied Sciences. 

„AGILITY IS NOT  
SOMETHING THAT  
CAN BE PRESCRIBED,  
IT HAS TO BE LIVED  
OUT AND BELIEVED IN“
AN INTERVIEW WITH  
PROF. DR.-ING. KLAUS SCHLICKENRIEDER,  
DIRECTOR OF THE STEINBEIS TRANSFER CENTER FOR 
PRODUCTION PROCESSES, ROBOTICS, AND AGILE 

Hello Professor Schlickenrieder. Dig-
ital transformation and the auto-
mation of production processes are 
moving ahead in leaps and bounds, 
and more and more of the work car-
ried out by humans is being taken on 
by robots. What implications does 
this have for the industry?

 
I think for the production base to remain 
in Germany and stand its ground on a 
global level, you need automation. And 
I believe that robots have an especially 
important contribution to make in this 

respect. They should be seen as an op-
portunity, since they can take the bur-
den off people and carry out physically 
demanding or monotonous tasks – so 
they can practically free up people and 
let them take on other tasks that are 
more challenging. I also believe that 
Germany as a manufacturing economy 
actually needs robots at the moment to 
bring production that has already been 
shifted abroad back to Germany again. 
I think one problem with automation is 
that it will affect people who are per-
haps not so well educated, the ones 

who are currently doing the more sim-
ple tasks. It goes without saying that 
automation fuels fear among these 
workers, which is why it’s important to 
bring them on board at the beginning. 
When companies automate, they have 
to work with the people who are affect-
ed by the move and ensure that they 
create jobs that will allow employees to 
identify with the new role again and see 
things as an improvement. If they do 
this properly, I believe there’s a good 
chance that employees will accept the 
move to automation. I’m not sure that 

Robot KR30:  
a square-sketching test rig
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robots will create more jobs, but they 
will maintain the number of jobs cur-
rently on offer. 

One of your main areas of focus is 
human-robot collaboration, or HRC. 
What do you see as the biggest 
challenges of HRC, but also oppor-
tunities? 

One of the biggest challenges I see Ger-
many facing in this area is safety. It’s 
really important to make sure this as-
pect is dealt with properly. Other coun-
tries are less strict in this area, or they 
make fewer demands, which I think isn’t 
right because the safety of human be-
ings is the supreme good. But it’s diffi-
cult to set up a safe working environ-
ment at the moment – one that allows 
robots to work at a company with peo-
ple – because the standardization pro-
cesses are still being worked on. I 
think this is one of the reasons lots of 
companies are grappling with HRC at 
the moment. 

The second big challenge I see is with 
the employees themselves. The way I 
see it, at the beginning they’re incredi-
bly skeptical about robots, or HRC, 
which is entirely understandable be-

cause they’re worried about losing 
their jobs. There’s no doubting that it 
will be challenging to bring these peo-
ple on board, but it will be necessary. 
Employees need to be shown the op-
portunities presented by HRC – for ex-
ample, they can be freed up from phys-
ically demanding or monotonous tasks, 
and collaborative robots – cobots – can 
take on dangerous tasks for them. HRC 
machines can work more accurately; 
they can work more uniformly; they 
can work faster. But people can make 
better decisions and people can make 
judgments – and people should also 
make decisions. HRC has the ability to 
combine the benefits of both worlds – 
the world of human beings and the 
world of robots.

Which trends do you believe will 
dictate the future of industrial ro-
bots, and what will they mean for 
the world of work? 

I think there are three major areas 
here. The first relates to classic indus-
trial robots. Numerous experts are 
currently looking into this important 
topic to try and make the programming 
of classic industrial robots faster and 
easier. If they work it out, the applica-

tion areas will broaden significantly. At 
the moment, industrial robots are used 
extensively in serial and mass produc-
tion – so they’re in big companies that 
have to produce in big batches. But the 
SMEs and manual trades are strug-
gling in this area because it currently 
takes too long to program robots. If 
they can make that easier and quicker, 
the application areas for industrial ro-
bots will expand and SMEs will also be 
able to benefit from this. The second 
big trend is about mobile robots and 
mobile manipulators – HRC-capable 
robots on a mobile platform. They 
make it possible to automate things 
like transportation logistics and inter-
nal goods movement, quickly and ef-
fectively, in areas where muscle power 

A Mitsubishi robot: a testing facility for auto-
matically assembling garden valves 
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is needed at the moment. And the third 
trend is the one I already mentioned: 
cobots. This is where people work 
alongside robots, which gives you an 
opportunity to enjoy the benefits on 
both fronts. 

As I already mentioned, at the moment 
decisions are still made by people and I 
believe it will stay that way for the fore-
seeable future. I’m keeping a close eye 
on the developments going on in artifi-
cial intelligence, but I’m still quite 
skeptical as to when it will reach mar-
ket maturity. I think I’ll still be here to 
witness it when it does happen, but in 
the near future people will be indispen-
sable in production if you want to make 
decisions. 

Digital transformation is making 
companies question the areas of 
business they operate in and adapt 
the nature of organizations to the 
new challenges. Lots of companies 
believe the way forward is agility 
and value creation networks. What 
will they need to look out for if they 
move in this direction? 

I can answer that by describing some-
thing I experienced myself. The most 
important factor is people, staff. Lots 
of companies see it like this: “Agile is 
hip, everyone’s ‘doing agile’ at the mo-
ment, so I’ve got to do it, too.” But what 
they underestimate is the cultural 

change this trend entails – within the 
company. You shouldn’t start thinking 
agility will solve all your problems. It’s 
just a different way of going about 
things. The problems are still there, 
just like they used to be, but now they’re 
solved in an agile way and that takes 
time. If anyone believes agility will im-
mediately put their profits up, they’ll be 
a bit disappointed. What I recommend 
is that employees are involved right 
from the beginning and that you work 
through things step by step and tenta-
tively try to understand what it means 
to be agile and what sort of impact, 
what sort of influence it will have on 
company culture. I observe small com-
panies, which are much more adapt-
able, finding it easier to switch from 
the previous development approach to 
agile development. The big, more tra-
ditional companies, which have been 
shaped by hierarchies for many years, 
will find it difficult to make this transi-
tion. The other thing is that you need a 
lot of staying power. In my experience, 
it takes around five years for the cul-
ture of a company to change. 

As for value creation networks, Indus-
try 4.0 addresses horizontal, in-
ter-company value creation networks. 
But I think in practice this is a really 
difficult thing to implement. Despite 
this, I think companies do need to en-
gage in networks and “think networks,” 
because you can’t do everything inter-

nally anymore. And with networks, 
companies have an opportunity to fo-
cus on their own strengths and be part 
of the market as a collective unit. Agile 
technologies can help you to set up 
these company networks and operate 
effectively within them, but they’re not 
the only form of assistance.

Agility is not something that can be 
prescribed, it has to be lived out and 
believed in. It will never work if it’s just 
imposed on people top-down; employ-
ees have to want it and understand how 
they can benefit from it. I believe it of-
fers major advantages. But first, 
there’s a rocky road ahead. Company 
management has to support this pro-
cess, but it also has to be able to let go. 
One thing I often see is that the prob-
lem’s not the employees but the people 
in the middle, although it’s also in up-
per management.

Prof. Dr.-Ing. Klaus Schlickenrieder in the lab  
at Ulm University of Applied Sciences 

The robot iiwa with an adaptable HRC grabber fitted  
with a camera on a testing rig used for quality control purposes 

Director 
Steinbeis Transfer Center for  
Production Processes, Robotics, 
and Agile (Horgau) 

www.steinbeis.de/su/2075 

PROF. DR.-ING. KLAUS SCHLICKENRIEDER 
klaus.schlickenrieder@stw.de (author)
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ECONOMY X.0:  
SMEs SHAPE UP FOR A  

DIGITAL FUTURE 
THE BADEN-WUERTTEMBERG INDUSTRY 4.0 TRANSFER PLATFORM TRANSLATES 

DIGITAL TRANSFORMATION TRENDS INTO PRACTICE AT SMEs 

Industrial trends are accelerating at an incredible speed. Within a short space of time, a variety of global techniques and 
technologies have become established, rapidly resulting in new products, applications, strategies, and business models. 
German businesses, especially small and medium-sized enterprises, are still finding it difficult to keep up. Since 2016,  

this has been the starting point for the Baden-Wuerttemberg Industry 4.0 Transfer Platform. Focusing on SMEs in 
Baden-Wuerttemberg, the initiative showcases the opportunities offered by Industry 4.0, paving the way for firms to  

embark on projects that are ready to be implemented. 

One of the challenges with the initiative 
is addressing misconceptions regarding 
Industry 4.0 and digitalization and pre-
senting a success model to provide a 
contrast to some of the damaging ex-
periences companies had in the past. 
Traditional German businesses have a 
strong tendency to want to play things 
safe place and as a result, in many areas 
of business SMEs are presently ex-
tremely hesitant about current devel-
opments. Some companies have been 
running at near full capacity for up to 
ten years, the order books are brim-
ming, and they have been so success-

ful that it has left them with a false 
sense of security. As a result, there is 
an urgent need to invest in new devel-
opments and innovative solutions, since 
companies keep deferring the need to 
rethink and put off the transition to a 
digital workplace. In some cases, they 
have actually done nothing.

MAKING IT EASIER TO ENTER THE 
WORLD OF DIGITAL TECHNOLOGY

Set up by the universities of Aalen, 
Reutlingen, and Esslingen in coopera-
tion with the Steinbeis Foundation, and 

backed by the Baden-Wuerttemberg 
Ministry of Economic Affairs, Labour, 
and Housing, the Baden-Wuerttemberg 
Industry 4.0 Transfer Platform (TPBW 
I4.0) is based on the idea that more 
small and medium-sized companies 
could be provided with access to knowl-
edge, know-how, and experience re-
garding project implementation in the 
field of Industry 4.0 and digitalization – 
especially when it comes to the practical 
application of new technologies and 
processes. In keeping with this idea, 
the function of the transfer platform is 
to simplify the challenges firms will 
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face, no matter how daunting they may 
seem, and it has already demonstrated 
through a large number of projects 
how low the entry point can be for the 
world of digital technology. It thus re-
duces the risk of SMEs in Baden-Wuert-
temberg falling behind in the world-
wide development of digital solutions.

For Economy X.0 to work, SMEs will 
need to turn to the research and devel-
opment experience offered at universi-
ties, and they will have to be in a posi-
tion to make a success out of their own 
projects – more quickly and more reli-
ably. One tremendous advantage of-
fered to companies is that universities 
have developed implementation con-
cepts and strategies that are not only 
tried and tested, but also practice-ori-
ented. TPBW I4.0 focuses on core com-
petences with an immediate impact on 
the future competitiveness of our SMEs, 
thus supporting the targeted promotion 
of SMEs in Baden-Wuerttemberg. In 
particular, it allows companies to get 
involved, especially those lacking the 
internal capacity to work on the topic of 
digital transformation. These firms make 
use of the resources of the TPBW I4.0 
in order to immerse themselves quickly 
in transformation projects in an uncom-
plicated manner and turn them into a 
success. The main focus of the TPBW 
I4.0 lies in artificial intelligence, the in-
troduction of ultra-smart logistics and 
assembly processes, the use of cloud 
solutions, digital twins, data analysis and 

evaluation, data security, and predictive 
maintenance.

A WIN-WIN SITUATION FOR  
EVERYONE INVOLVED 

Focusing on these areas delivers signif-
icant benefit not only to companies, but 
also to universities and institutions in-
volved in vocational training. It also 
serves future generations of engineers 
and developers, which are urgently 
needed in the state. The projects being 
carried out through the TPBW I4.0 
clearly highlight how easy it is to enter 
into fruitful partnerships with other par-
ties and the major benefits that collab-
oration can deliver not just for compa-
nies, but also for universities – over and 
beyond actual projects. For example, 
people become more aware of and open 
to the network philosophy and the sense 
of innovation shared by their industrial 
partners, and this leads to further col-
laboration scenarios, such as involve-
ment in the Industry 4.0 alliance.

The transfer platform is a successful 
way to help SMEs overcome the chal-
lenges of Economy X.0 and adopt a lead-
ing position on the world stage in the 
future. Being able to implement pro-
jects through a low entry point is par-
ticularly important for allowing a large 
number of SMEs to benefit from the 
expertise of universities and Steinbeis. 
Because the transfer has a strong focus 
on business practice, it bolsters the 

regional economy, extends the outlook 
of regional companies to as-yet unim-
agined solutions for the digital age, and 
grants SMEs access to new resources. 
There is another aspect to the success 
of the TPBW I4.0, which should not be 
underestimated: During intense peri-
ods of collaboration, industrial part-
ners have the opportunity to discover 
new business models and raise inter-
nal commitment to innovative solu-
tions. As a result, the energy invested 
in transfer is often just a catalyst for 
developing important competences 
within the company. This also gears 
small and medium-sized enterprises to 
the challenges they will need to face 
across a broad variety of topics en-
countered in Economy X.0. 

BECAUSE THE TRANSFER HAS A STRONG FOCUS ON BUSINESS 
PRACTICE, IT BOLSTERS THE REGIONAL ECONOMY, EXTENDS 
THE OUTLOOK OF REGIONAL COMPANIES TO AS-YET UNIMAGINED 
SOLUTIONS FOR THE DIGITAL AGE, AND GRANTS SMEs ACCESS 
TO NEW RESOURCES.

»

Project coordinator
Steinbeis Innovation Center
Transfer Platform Industry 4.0 
(Göppingen)

www.steinbeis.de/su/1980 
www.tpbw-i40.de 

RAINER BACHMANN
rainer.bachmann@stw.de (author)
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“STAFF NEED TO BE BROUGHT  
ON BOARD” 
AN INTERVIEW WITH PROF. DR. DANIEL PALM, DIRECTOR OF THE  
STEINBEIS TRANSFER CENTER INDUSTRY 4.0 AND DIGITALIZATION AND  
THE STEINBEIS TRANSFER PLATFORM INDUSTRY 4.0  

Digital transformation provides companies with completely new possibilities to add value, but it also spells significant changes 
in the working environment. This makes it all the more important for firms – and for their success in the long term – that 
employees are prepared for the change in circumstances. This is something Prof. Dr. Daniel Palm understands from his own 
experience as director of Industry 4.0 and digitalization, the Steinbeis Transfer Center, and associate director of the Steinbeis 
Industry 4.0 Transfer Platform. Palm explains to TRANSFER how roadmaps are created for transforming value creation and 
business models. He also talks about the importance of “seeking pain points.” When working on client projects, the Reutlin-
gen University logistics expert also places emphasis on the aspect of sustainable change within companies. 

© fotolia.com/yindee
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Hello Professor Palm. For compa-
nies, digital transformation is not 
just an opportunity, it also entails 
risk. What’s the best way to succeed 
when implementing it?

The first thing digital transformation en-
tails for a lot of people is a huge person-
al change in their working environment. 
That’s not unlike any other change pro-
cess. Staff need to be brought on board, 
involved in the reorganization process, 
and trained. Otherwise, there’s a strong 
possibility that things will go wrong. We 
were once brought in by a service pro-
vider that had digitalized its paper-
based processing systems. The only im-
mediate change was that instead of 
using paper, they now had a digital filing 
system. In essence, this is the sort of 
measure that should accelerate pro-
cesses and improve things. But the 
outcome we were presented with was 
like this: Productivity had gone down, 
employee satisfaction had shot down the 
scale, and sickness-related absentee-
ism had gone up. What had happened? 
Staff hadn’t been given proper training 
on using the new system, it wasn’t us-
er-friendly, and they felt stressed by 
the never-ending stream of new pro-
cesses because they no longer had the 
old piles of paper as a point of reference. 

The unfamiliar situation and uninter-
rupted work on computers was causing 
lots of people to tense up and they got 
back pains. Managers had no tools or 
guidelines for dealing with the situation. 
Yet digital solutions are supposed to 
help people and should not, as Prof. 
Andreas Syska once described it – with 
a hint of provocation – turbocharge the 
hamster wheel.

One thing you do for customers is 
create transformation roadmaps for 
value creation and business models. 
How does that work? 

We take two approaches. One is the top-
down approach, where you take a stra-
tegic view of the company and link the 
strategy to the degree of digital pene-
tration at the business. This builds a 
bridge between business models and 
overarching measures. To do this, we or-
ganize workshops with managers. But 
it’s often more important to use a bot-
tom-up approach, which we also call 
“seeking pain points.” With this, we go 
through value creation processes with 
staff and at every stage we ask how we 
could use digital technology to make 
processes faster, more simple, more 
efficient, or better. Based on these po-
tential areas of improvement, we de-

rive measures, which we then evaluate 
and implement in small projects. It’s 
important that successes can be seen 
quickly and trigger a domino effect in 
the company. To make things sustaina-
ble, we do need management, but the 
successes of digitalization have to come 
from the employees and be for the em-
ployees. They’ll implement improve-
ments and will be highly motivated if 
they can avoid doing things twice and 
prevent uncoordinated overlaps, inter-
ruptions caused by different types of 
media, slack, or the irritation of having 
to look for things.

The technological advancements 
brought about by the internet of 
things has resulted in new kinds of 
collaboration and with this, the 
emergence of new business pro-
cesses. How can business process 
management help companies shape 
this development effectively, and how 
important is sustainability in this?

We also use the classic methods of 
business process management for dig-
italization and combine these with an 
understanding of the capabilities and 
limitations of Industry 4.0 or internet of 
things technology. It’s important to un-
derstand the time and effort involved in 

IT’S IMPORTANT THAT SUCCESSES 
CAN BE SEEN QUICKLY AND  
TRIGGER A DOMINO EFFECT IN  
THE COMPANY.

»
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introducing these things, the possibili-
ties, but also the difficulties with certain 
technologies. Successful and sustain-
able development within a company al-
so revolves around the classic methods 
of process management and continual 
improvement. To do this, we train pro-
cess managers, who function as ex-
perts in certain methods and multipli-
ers within the company.

The demands placed on a company’s 
production networks are changing 
continuously at the moment – either 
due to the introduction of new tech-
nologies and new products, or due to 
moves into new markets, or due to 
changes in the nature of competition. 
What can companies do to deal with 
these rapid changes?

The pace of change in the business en-
vironment does indeed seem over-
whelming at the moment, even if lots 
of companies have done pretty good 
business in recent years without adapt-
ing. We often hear people saying they’re 
too busy to look into digital business 
models or digital transformation. The 
old business models and processes still 
work, just like they used to. But you keep 
falling further and further behind. Re-
search organizations and digital innova-

tors have already stopped looking into 
Industry 4.0. They’ve moved on to biolog-
ical transformation and artificial intel-
ligence. But if you don’t do your home-
work with digital transformation, you 
won’t succeed with artificial intelligence. 
So the gap will keep getting bigger and 
bigger, and at some point you’ll find 
yourself in a situation that threatens your 
competitiveness. Then my only piece of 
advice would be to get started! Start 
small, but get started! There are a lot 
of funding options for small and medi-
um-sized companies and they make it 
easier to get out of the starting blocks. 
The Industry 4.0 alliance in Baden-
Wuerttemberg offers funding for In-
dustry 4.0 scouting options; the state of 
Baden-Wuerttemberg offers innovation 
vouchers. Both are excellent instru-
ments for making the first steps. Baden-
Wuerttemberg has its Industry 4.0 
Transfer Platform that was set up by 
the universities of Aalen, Reutlingen, 
and Esslingen in collaboration with the 
Steinbeis Foundation, funded by the 
Baden-Wuerttemberg Ministry of Eco-
nomic Affairs, Labour, and Housing. It’s 
glad to provide advice and help compa-
nies with these matters, and it will even 
work with you on more complex tasks 
relating to digital transformation. 

Director
Steinbeis Transfer Center
Industry 4.0 and digitalization 
(Stuttgart) 

www.steinbeis.de/su/2118  
http://stz-idt.de/ 

PROF. DR. DANIEL PALM
daniel.palm@stw.de (author)
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DIGITAL  
TRANSFORMATION  
MEANS A LOT MORE 
THAN DIGITALIZATION  
SMALL AND MEDIUM-SIZED ENTERPRISES NEED TO 
DO MORE THAN DIGITALIZE PROCESSES – THEY  
ALSO NEED TO KEEP OVERHAULING THEIR BUSINESS 
MODELS 

The discussion surrounding digitalization and digital transformation has been a 
wake-up call for industry. Succeeding with digital transformation is often seen as 
a do-or-die issue in German industry, since the most recent advances in technology 
have every potential to disrupt business models – in ways that have probably never 
been seen before. In the maelstrom of rapid change and the breakdown of existing 
business models large parts of medium-sized companies have to assert their ex-
istence. Prof. Dr.-Ing. Jörg W. Fischer, director of the Steinbeis Transfer Center for 
Computer Applications in Engineering and professor of production management 
and virtual factories at Karlsruhe University of Applied Sciences, discusses the 
steps that SMEs can take to deal with this situation, and the role played by “con-
figure to order.” 

For a long time – almost unnoticed by 
the general public and largely unaf-
fected by the discussion surrounding 
digitalization – small and medium-sized 
enterprises have been undergoing 
sweeping changes, shifting away from 
engineer-to-order (ETO) and moving 
closer to configure-to-order (CTO). Tra-
ditional mechanical engineering and ma-
chine construction used to be driven by 
ETO. This is where a made-to-measure 
solution is developed for clients to give 
them a custom-designed machine or 
equipment that they need. The ETO ap-
proach is a good fit with the trend toward 
individualization, but it also causes a 
whole series of problems. Because cli-
ents have to bear high development 
costs themselves, the machines or 
equipment they want to order is often 

too expensive. On top of that, the ap-
proach means that delivery times can 
often be up to nine or even twelve 
months. In the fast-moving and dy-
namic markets of today, this is too 
long. Most potential customers cannot 
plan around such long cycles, so they 
order the machines or equipment they 
need from companies with shorter de-
livery times. For businesses working 
according to ETO principles, it may not 
take long for this to threaten the exist-
ence of the company. 

CONFIGURE-TO-ORDER: ADVANTAGES 
AND CHALLENGES 

One way to get around this problem is to 
switch to CTO. The CTO approach gives 
customers predefined options so that 

© fotolia.com/Shutter2U
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they can configure products according 
to their requirements. Any possible con-
figurations have been thought about in 
advance and ideally even developed in 
advance. Companies that succeed with 
this transition can cut delivery times 
from months to several days – with sig-
nificant cost reductions. 

The shift from ETO to CTO entails the 
introduction of completely new process 
patterns, which also entail changes 
throughout the company. These process 
patterns can only be introduced by us-
ing the very latest IT systems, and this 
also makes comprehensive digitaliza-
tion in product development and order 
processing necessary. At many small 
and medium-sized business enterpris-
es, which are typically organized accord-
ing to classic functional structures, such 
changes are often impeded by existing 
departmental boundaries. Companies 
that recognize this problem frequently 
consider moving to a process-based or-

ganization. This often involves introduc-
ing overarching departments, such as 
a project management office (PMO), pro-
cess management, or organization-based 
development. This diminishes the pre-
vious dominance of traditional, func-
tional departments. Since this transition 
from ETO to CTO involves interdepart-
mental digitalization, if necessary cen-
tral departments have to be set up. The 
aim of this is to plan the digitalization 
process at an overarching level, and 
sometimes companies introduce a chief 
process officer (CPO) or chief digital of-
ficer (CDO), whose job is to manage the 
overall digital transformation from the 
center. 

DIGITALIZATION VS. DIGITAL 
TRANSFORMATION 

All of these measures are important and 
they often lay a foundation for the jour-
ney ahead. Despite this, such digitali-
zation measures should not be confused 

with the required digital transforma-
tion, because they will be of little help 
to a company if the previous business 
model is disrupted. This is where one 
sees the difference between digitaliza-
tion and digital transformation. Digital-
ization is about the (part-)automation of 
business processes by introducing 
modern software solutions, whereas 
digital transformation is about a 
change in the company, even extend-
ing to new digital business models. In 
essence, the question is how a com-
pany can earn money in the future if 
its current business models fall apart. 
For example, what if the conventional 
approach of selling products directly 
to customers becomes the selling of 
services, as has happened in many 
sectors of industry? Is the German 
Mittelstand ready for that? And what 
happens if being able to integrate a 
supplied product into new scenarios 
suddenly becomes a key factor driving 
purchasing decisions? 

The process-oriented map for digital transformation
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To understand the implications of all 
this, we can look at a scenario involving 
cars, looking for a parking space, and a 
parking garage: No driver wants to 
waste time looking for a parking space. 
So it’s more than likely that customers 
will expect vehicles to find somewhere 
to park themselves. In the future, this 
will result in an interactive scenario 
comprising vehicles, providers of park-
ing lots, and a central platform, and 
everything will communicate with every
thing else to guide vehicles independent-
ly to free parking spaces. Companies 
that want to offer products for such a 
scenario will need to predict this situa-
tion in order to prepare their products 
or services now. 

Small and medium-sized firms there-
fore face a number of challenges. On 
the one hand, changing from ETO to 
CTO requires digitalization of central 
processes. On the other, the disruption 
caused in business models fundamen-

tally changes how firms will need to 
operate in the market. There is no pat-
ent recipe for solving this situation. But 
in summary, there are a number of 
points that a company really needs to 
think about: 

  �digitalizing internal processes, 
something that is required anyway

  �continually thinking ahead about any 
possible changes that may come 
about in business models 

  �the willingness of shareholders and 
management to make quick and  
bold business decisions, including 
providing access to the necessary  
financial means 

  �establishing an organization which  
is capable of taking action, with  
flat hierarchies, in order to be in a 
position to implement decisions 
quickly and thus create a flexible 
digital core for the company, net-
working all required information, 
across the board.

IN THE MAELSTROM OF RAPID CHANGE AND  
THE BREAKDOWN OF EXISTING BUSINESS MODELS
LARGE PARTS OF MEDIUM-SIZED COMPANIES  
HAVE TO ASSERT THEIR EXISTENCE.

»

Director 
Steinbeis Transfer Center  
Computer Applications in  
Engineering (STZ-RIM) (Karlsruhe)

www.steinbeis.de/su/61 
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joerg.fischer@stw.de (author)
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EVERYTHING REVOLVES  
AROUND PEOPLE 
A TEAM OF STEINBEIS EXPERTS FROM WÜRZBURG SUCCESSFULLY FORGES  
A LINK BETWEEN PEOPLE AND TECHNOLOGY 

Despite all the potential offered by dig-
ital transformation, ultimately it will be 
about developing smart things – and in 
doing so, not losing sight of people. 
This is a challenge being looked at by two 
Steinbeis Research Centers involved in 
a collaborative project in Würzburg. The 
team at the two centers comprises Se-
bastian Gläser, Prof. Erich Schöls, and 
Dr. Markus Thies, whose digital projects 
focus clearly on the aspect of adding val-
ue for people. 

feasibility, markets are being flooded by 
a continual stream of new apps and prod-
ucts – concepts that most of us still 
struggle to make sense of or see bene-
fit in, even after using them for a long 
time. By the time digital transformation 
has finished, it could cost millions of 
people their jobs, because they will be 
replaced by robots and artificial intelli-
gence. 

Admittedly, that was a concise version. 
But as ambivalent as this all feels, this 
is how the discussion regarding trans-
formation goes among members of the 
general public. People are just as fas-
cinated by the possibilities of digital 
solutions as they live in fear of the dis-
ruptive power of things digital. We want 
to be part of modern life and the world 
of tomorrow, but we still invest time 

thinking about digital detoxes, because 
we find ourselves suffering more and 
more under the disturbing and some-
times nonsensical “digital doctrine.” It’s 
almost an empty platitude to suggest 
that this development will keep advanc-
ing in the same way, without change, or 
that it will have a major influence on all 
areas of the world we live in. But it will 
be interesting to see which ideas will be 
successful or which ideas will go down 
in the history books as digital blunders.
 
FORGING A SUCCESSFUL LINK  
BETWEEN DIGITAL AND ANALOG 

If we’ve learned anything in recent years, 
it’s that technology does not necessarily 
mean something will be a success. “You 
have to stand back and look at digital 
transformation from a broader perspec-

Digital technology is a good thing. It 
brought us the internet, it turned the 
smartphone into an indispensable com-
panion in our everyday lives and at work, 
it gave us new payment systems, and 
it’s now lining itself up to turn industry on 
its head by introducing artificial intelli-
gence and driving the cars of the future 
around autonomously. It appears to of-
fer huge potential and it looks like it will 
affect almost all realms of the economy, 
society, and our culture. Digital solutions 
accelerate processes, make the invisible 
visible, and make the global world of 
news virtually transparent. 

Digital technology is a dangerous thing. 
It dictates our daily lives, it cramps per-
sonal time frames, and it bombards us 
with gargantuan outbursts of data and 
information. Driven by technological 

Coperion Showcase
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tive, separate it from the technology and 
place it in the human context. When you 
do, you see that digital developments 
have to focus on people and they will 
only add value in the long term as part 
of this relationship,” says Steinbeis expert 
Sebastian Gläser with conviction. Gläs-
er manages the Steinbeis Research 
Center for Design and Systems, and he 
makes this insight a central aspect of 
all the studies and inventions he works 
on. For the past 15 years, a variety of 
information and media designers have 
been working at his center with comput-
er scientists – developing digital con-
cepts, prototypes, and solutions for a 
variety of fields of industry, medicine, 
and the arts. “The question regarding 
the meaning of a project and the reactive 
energy it releases within its sphere of 
influence are always central to our con-
siderations. We deliberately seek an 
interdisciplinary exchange of ideas be-
tween design and computer science to 
strike a sensible balance and link the 
benefits of a potential digital solution 
with expectations from the analog world,” 
explains Prof. Erich Schöls, a director 
at the Steinbeis Research Center. 

One successful example of this is project 
Coperion Showcase – an online platform 
with an interactive product viewer. For 
this project, the Steinbeis Enterprise 
developed a sales tool for Coperion to 
optimize its comprehensive list of prod-
uct information and allow sales people 
to interact with one another. A key feature 
of the solution is a web-based 3D view-
er that makes it possible to explore com-
ponents in detail and add personal com-
ments directly in the 3D model. This 
system, based on webGL, allows users 
to display and use 3D content in real time 
on any kind of browser without needing 
plugins. It also offers text-to-speech 
functions to supplement the acoustic 
presentation of products. The experts 
also developed an online presentation 
tool that allows users to write and save 
individual product presentations, which 
can also be sent to customers. The sys-
tem comes with an integrated AR view-
er to allow components to be portrayed 
virtually in space for simulation purposes. 

Another exciting project implemented 
by the Steinbeis Enterprise was for the 
kitchen company BES zeyko. The project 

Director
Steinbeis Research Center for 
Design and Systems  (Würzburg)

www.steinbeis.de/su/983
www.designandsystems.de  

SEBASTIAN GLÄSER 
sebastian.glaeser@stw.de (author)

Director
Steinbeis Research Center for 
Design and Systems  (Würzburg)

www.steinbeis.de/su/983 
www.designandsystems.de 
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marked the beginning of a new chapter 
in the history of zeyko in the form of a 
modern kitchen system, totally in keep-
ing with current times. The Steinbeis 
experts developed a configurator that 
makes it a lot easier to position kitchen 
designs anywhere in a room using aug-
mented reality. This also makes it a lot 
easier to make decisions. The system 
includes a module-based, adaptable 
cooking unit which can be planned, con-
figured, and ordered individually using 
the app. This is a good match with the 
online philosophy of younger buyers, for 
whom such functions are entirely cus-
tomary. 

A strategic development at the beginning 
of this year resulted in the Steinbeis 
Research Center expanding by a second 
unit: The Steinbeis Research Center for 
Explorative Digitalization Solutions was 
founded with Dr. Markus Thies. An es-
tablished AI and blockchain expert, Thies 
is working on systematically expanding 
both Steinbeis Enterprises, with the aim 
of translating visionary concepts and 
bold ideas into market-ready systems. 

A Zeyko rack configurator 
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LET’S TALK ABOUT  
TECHNOLOGY* 
STEINBEIS EXPERT PROF. DR.-ING. DR. H.C. NORBERT HÖPTNER APPEALS FOR 
MORE OPENNESS TO TECHNOLOGICAL DEVELOPMENTS 

PCs. Laptops. Smartphones. GPS. We’ve 
come to accept the technology behind 
these devices without even thinking 
about it. Fly-by-wire. Autonomous cars. 
Drones. At this point, lots of people 
start to raise an eyebrow and look a bit 
skeptical. Operations without surgeons. 
3D-printed human organs. Experimental 
food. If they haven’t already, now most 
people in German society activate the 
“conventional thinking and methods” 
button. But why? Because we lack the 
know-how to understand these new 
technologies. Because we don’t invest 
time in trying to understand them. This 
isn’t just wrong, it actually poses a 
threat to the positive development of 
our society.

I’ll get to the point: This is not an appeal 
for people to see all new technologies – 
and the products that they give rise to – as 
good per se. But it is a call for people not 
to simply form their opinions based on 
some sort of random “insights” shared 
in places like the social media.

Emerging technologies are almost al-
ways pieced together on a “multidisci-
plinary” level, so let’s call them Technol-
ogy*. Of course it’s surely not possible 
for everyone to have a specialist knowl-
edge of all disciplines. There’s much too 
much knowledge out there for everyday 
people to keep track of everything – 
despite Wikipedia and co. So we need 
people who can explain Technology* to 
us and make it accessible. We also need 
the possible fields of application point-
ed out to us so we can gain a tangible 
grasp of how society will be able to use 
this Technology* to discuss opportunities 
and threats. Experts need to be involved, 
so questions can be given concrete 
answers. And everything needs to take 
place within a framework of trust, mod-
erated in a “neutral” way, factually, with 
objectivity.

If you’re starting to think, “Great, I’d like 
to be involved in that – but I wouldn’t know 
where,” than I have a nice surprise for 
you. Experts at the Ferdinand-Steinbeis-

Institute have found a way to offer such 
a format within a “forum of trust.” And 
the Baden-Wuerttemberg Ministry of 
Economic Affairs, Labour, and Housing 
is providing the required means for our 
project as part of an initiative called 
the Macro Testbed – Technologie*Be-
greifen (“Grasp*Technology”). 

To get a grasp of what we’re doing on-
line, search for #techourfuture or go 
to www.techourfuture.de (or turn to 
pages 17 and onwards).

What is the benefit of people looking 
more closely into technology topics? 
Well for a start, you feel better. You 
also feel in a better position to decide 
something based on knowledge when 
you don’t just see a black box in front 
of you, but understand what’s in it. It 
helps you deal better with the fear of 
“losing control” in your life. And this 
helps deal with the phenomenon of 
feeling “angry out of helplessness.” 
Jobs in the hi-tech industry are more 

Technology.Transfer.Application. TRANSFER 02|2019
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appealing when you can discern the 
benefit you deliver to society through 
your own work. And last but not least, 
creating transparency in the fields of 
technology and engineering is an im-
portant part of active democracy.

Which is why I suggest the following: 
Sit down with relatives, friends, and 
co-workers – over a coffee, beer, or 
glass of wine – and talk about Technol-
ogy* rather than the weather!

Prof. Dr.-Ing. Dr. h.c. Norbert Höptner studied 
Signal Engineering at Darmstadt University of 
Technology. In 1982, he gained a PhD in digital 
signal processing systems at Karlsruhe Institu-
te of Technology. He was first appointed as a 
professor at the former University of Applied 
Sciences in Karlsruhe in 1989. During his time 
there, he founded the Steinbeis Transfer Center 
for Signal Processing Systems and aside from 
focusing on teaching and research, he also be-
came increasingly involved in technology trans-
fer. In 1992, Höptner moved to Pforzheim Uni-
versity of Applied Sciences, where he was the 
founding rector of the department of electrical 
engineering. From 1995 until 1999, he was pro-

rector and director of the Institute of Applied 
Research (IAF) at the university. He then spent 
four years as chancellor of the University of De-
sign, Engineering, and Economics in Pforz-
heim.

In 2002, Höptner became the Commissioner for 
Europe for the Minister of Economic Affairs in 
the state of Baden-Wuerttemberg and he was 
also director of the Steinbeis-Europa-Zentrum 
based in Stuttgart and Karlsruhe. Since July 
2018, he has been working at the Ferdinand-
Steinbeis-Institute, part of the Steinbeis Foun-
dation, with a focus on “making technologies 
tangible.”

Research Fellow
Ferdinand-Steinbeis-Institute
(Stuttgart)

www.steinbeis.de/su/1212 
www.steinbeis-fsti.de
www.techourfuture.de
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TO THE POINT
STEINBEIS EXPERTS DEVELOP A PROCESS FOR SELECTIVELY  
ADDING COATINGS USING EXTREMELY FINE POWDER PARTICLES

Mechanical engineering is currently sha-
ped by two major trends: achieving pro-
ductivity enhancements and improving 
the energy efficiency and ecological ef-
ficiency of products. For manufacturers, 
these trends require machines and plant 
with a long service life. But at the same 
time, there is no getting around the fact 
that running machinery results in wear 
and tear, placing a great deal of stress on 
component integrity. When metal parts 
become worn, they either have to be re-
placed or, as is often the case, a more 
economical method is needed for rewor-
king and reconditioning components. It 
is common to re-process metal compo-
nents by using thermal spraying or wel-
ding methods. This involves reconstruc-
ting worn parts and then machining and 
finishing them. As things currently stand, 
there are number of serious drawbacks 
with the processes used to do this. In-
telligent Functional Materials, Welding 
and Joining Techniques, Implementation 
(the Steinbeis Innovation Center) has now 
developed a process technology that do-
es away with some of the main headaches 
faced with such processes.

TECHNICAL PARAMETERS OF THE PROCESS 

  �Achievable coating thickness: 0.01-1.0 mm, depending on the defined process parameters
  �Maximum conveyed volume of powder: 1.0-25 g/min depending on added mixture, gas flow, and the cross 
section of the injection nozzle (internal diameter)

  �Layer porosity depends on the material used: < 2
  �Electric burner rating of the plasma spray gun: up to 150 A

One of the biggest problems with the 
processes used at the moment to add 
metallic layers is that they subject the 
parts that need to be reconditioned to 
extremely high thermal stress. This can 
result in cracks forming and structural 
changes, or in components losing their 

original shape. When this happens, parts 
have to be subjected to complex thermal 
reprocessing or post-treated mechani-
cally. Aside from the negative impact this 
has on materials, certain difficulties ari-
se when using extremely fine coating 
particles, such as powder agglomera-

The new coating system: The plasma powder spray gun, including hardware and a  
powder-conveying unit for coating component surfaces with extremely fine powder structures
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tion, which hampers the distribution of 
coating powders during the coating pro-
cess. It is important that powder partic-
les are kept in a loose state and if mate-
rials do agglomerate, they have to be 
broken down to allow the powder to be 
transported into the right position when 
applied by gas.

This was the challenge faced in a re-
search project at the Dresden-based 
Steinbeis Innovation Center for Intelli-
gent Functional Materials, Welding and 
Joining Techniques, Implementation. The 
aim of the project was to develop a re-
liable process for using minute powder 
structures (particle size ≤ 30µm) to se-
lectively add coatings to metal compo-
nent surfaces and thus produce parts 
strong enough to withstand stress. The-
se parts should also be true to the re-
quired component geometry. The project 
team conducting the experiments deci-
ded that plasma spraying would be the 
most appropriate process for adding the 
extremely fine powder structures. This 
technique is suitable for a variety of com-
ponent sizes and materials, from metals 
to high-melting-point ceramics.

THE PROCESS IN PHYSICAL TERMS

The physical principles underlying the 
process used for the project involve mel-
ting a powder-based spray mixture until 
it forms a thermal plasma, which is then 
catapulted onto the prepared material 
surface. An external powder conveyor 
uses a carrier gas to transport the small 
powder particles into a plasma beam 
in and around a gas nozzle. This plasma 
beam, which is created by a high-current 
electric arc, is driven between an elec-
trode and the nozzle by a processing gas, 
most of which is ionized; it emerges from 
the injection nozzle at a high speed due 
to thermal expansion of the gas (argon). 
These processing principles make it pos-
sible to achieve the required technical 
parameters and functions of the coating 
system prototype. This will be important 
when adding thin metallic layers, which 
will need to be strong enough to cope with 
material stresses.

THE TECHNICAL EQUIPMENT

Naturally, the research project didn’t 
just look at the underlying concept for 

the innovative process. Working in col-
laboration with their industrial partner 
WM Spezialgeräteentwicklung GmbH, 
which makes specialist mechanical de-
vices, the Steinbeis experts also develo-
ped the technology for adding extremely 
fine layers of powder structures to com-
ponent surfaces. Building on the identi-
fied material, technical, and structural 
principles of the proposed solution, an 
innovative plasma spray gun was deve-
loped (electrical burner rating up to 150 A) 
complete with a powder-conveying de-
vice and a control and guidance system 
for coating microstructures, not only 
when adding surfaces to new parts but 
also for repairing worn surfaces. The 
project team checked the coating pro-
cess and the prototype in detail by con-
ducting a variety of simulations and 
experiments. Aside from gaining a fun-
damental understanding of the process, 
the work carried out by the team also 
makes it possible to plan the technology 
and design aspects of an entire error-free 
coating system and determine the ther-
mal loads that are placed on compo-
nents. As a result of the new process 
technology, the team succeeded in pro-

THE AIM OF THE PROJECT WAS TO DEVELOP A RELIABLE 
PROCESS FOR USING MINUTE POWDER STRUCTURES  
TO SELECTIVELY ADD COATINGS TO METAL COMPONENT 
SURFACES.

»
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ducing suitable thin coatings for dea-
ling with wear and corrosion. These coa-
tings are entirely fit for purpose, not 
only because they can be used to pro-
duce new functional surfaces on com-
ponents, but also because they help 
repair worn surfaces on parts.

PLASMA SPRAYING IN PRODUCTION

Explaining the different stages of the 
plasma spraying process, Associate 
Professor Dr.-Ing. habil. Khaled Alaluss, 
co-director of the Steinbeis Innovation 

Center, says: “The sprayed particles re-
form on the substrate and cool down 
within milliseconds. The resulting par-
ticle morphology is mainly dictated by 
the diameter, temperature, and speed – 
as well as the rate of cooling.” The visco-
sity of the melt, the surface tension, and 
the heat transfer coefficient between the 
particles and the substrate have an in-
fluence on the flow of particles when 
they hit the surface. The morphology of 
the resulting splat thus has a crucial 
impact on layer properties, adhesion, 
and porosity. Layer adhesion is import-

Microlayers produced by the new coating system; plasma powder spraying with varying process 
parameters

ant for characterization of the layer pro-
perties. It is strongly influenced by the 
chemical, physical, and metallurgical 
interplay between the spray particles 
and the substrate. It is these factors that 
help define and optimize the technical 
parameters of the process and esta-
blish the required conditions for pro-
ducing error-free plasma spray layers. 
The result when the parameters are just 
right: coatings offering the required ad-
hesion, hardness, and precision, as well 
as extremely low coating porosity. The 
new powder-conveying device delivered 
good coating rates and good bulk density 
without powder agglomeration.

The coatings produced for the research 
project were uniform in terms of layer 
geometry and also looked good in pure-
ly visual terms. The thickness at diffe-
rent points along the grain of the layers 
was also uniform and free from errors. 
The plasma-sprayed microlayers are 
thus suitable for achieving reproducible 
properties of a suitable quality. Overall, 
the project was a success for the team 
from start to finish, and the coating 
system can now progress from the pro-
totype stage to practical application.
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DIGITAL TRANSFORMATION  
WITHOUT “THE” IT: A REVIEW OF THE 
2019 STEINBEIS ENGINEERING DAY 
STEINBEIS EVENT SHOWCASES SUCCESSFUL EXAMPLES FROM RESTAURANTS 
AND CATERING, THE MANUAL TRADES, WHOLESALING, AND MANUFACTURING

Digital transformation is often a bit of an 
obstacle for traditional companies. Ma-
king the transition often fails because of 
existing IT infrastructures or a lack of 
specialist know-how. There are so many 
technological innovations out there, even 
big companies struggle to understand 
the overall picture. As a result, it’s all the 
more important to be able to experiment 
with new technology in networks that 
transcend different sectors of industry. 
On May 8, 2019, Steinbeis invited visitors 
to the fifth Steinbeis Engineering Day 
at the Sparkasse Academy in Stuttgart. 
The theme: digital transformation wit-
hout “the” IT!

Drawing on the example of a familiar 
household object – a chest freezer – Prof. 
Dr. Heiner Lasi, director of the Ferdinand-
Steinbeis-Institute (FSTI), provided an 
insightful explanation of the potential 
already offered by digital solutions – 
simply by making good use of existing 
infrastructures. Freezers have tempe-

rature controls. This already makes them 
automated devices, and depicting such 
objects virtually on a platform in the real 
world unleashes new potential. For exam-
ple, new processes emerge involving both 
new and old business partners. This ge-
nerates completely new benefits for con-
sumers and with these, new potential to 
add value for a whole host of business 
enterprises. So what could that look like 
in practice? The energy company provi-
ding power to the chest freezer could, for 
example, track the device virtually and 
ascertain whether its electricity consump-
tion is too high, or whether there is so-
mething wrong with its energy consump-
tion. It could then contact the owner via 
email or smartphone app and suggest 
a nearby maintenance company or even 
offer to send a contractor around itself. 
For end customers, this would minimize 
potential losses resulting from food 
spoiling in the freezer, and the energy 
provider could offer add-on services on 
behalf of the freezer manufacturer. A 

maintenance company could also be 
lined up with quick jobs. Such business 
scenarios are already feasible today – 
even without all of the involved partners 
having to restructure IT systems, which 
can be very expensive. But for such value 
creation scenarios to work, the compa-
nies would have to be open to sharing 
information.

Two discussion sessions were organized 
to gain insights into further value crea-
tion scenarios based on partnership. In 
the first session moderated by Dr. Mar-
lene Gottwald, researcher at the FSTI, 
Jochen Ausprung (WMF Group), Micha-
el Steiger (Fürstenberg’s Irish Pubs), and 
Tim Wetzel (Schwanen Hotel and Res-
taurant in Metzingen) examined a concept 
called “Coffee to Go? No, Coffee from the 
Cloud!” The catering Micro Testbed was 
injected with life with the support of the 
other companies at the event. The idea 
– developed as part of a project initiated 
by the FSTI and backed by the Baden-Wu-
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erttemberg Ministry of Economic Affairs, 
Labor, and Housing – shows how a digital 
guest room can be created by connecting 
a cash register with a beer tap, coffee 
machine, and a restaurant menu. By using 
open platforms, it becomes possible for 
virtual copies of the real objects to com-
municate with one another. This results 
in new business models, such as new 
pricing options. The Micro Testbed showed 
that digital transformation also plays a 
role in optimizing processes in sectors of 
industry that are seemingly disconnected 
– and to work, advanced IT infrastructures 
are not needed. Whether the focus lay in 
measuring how much beer is lost at the 
tap, assessing the air quality in the bar, 
or managing the menu or coffee machine 
digitally, the participants in the discussion 
agreed that it will be necessary to carry 
out “digital adjustments” to match cus-
tomer requirements, especially given the 
fierce competition in the hotel and catering 
sector. Ideally, these adaptations would 
be tackled together, with the right partners 
on board.

The delegates then moved on from cate-
ring and restaurants to think about ma-
nufacturing. In the second discussion 
session “Digitalizing together – efficiently 

and inexpensively without ‘that IT’.”, this 
time moderated by Heiner Lasi, the focus 
was on the Micro Testbed for industrial 
services, Matthias Herzog (Liebherr Hy-
draulic Excavators), Markus Hucko (Lea-
dec Group), Martin Rathgeb (SHW Machi-
ne Tools), Dirk Slama (Bosch Innovations), 
and Michael Köhnlein (Steinbeis Digital 
Business Consortium) presented the re-
sults of the Micro Testbed, which is fun-
ded directly by the companies involved 
in the initiative. Their presentation show-
cased a new kind of business model that 
resulted from the partnership, plus the 
benefits derived by all of the parties in-
volved in the project. The example looked 
at was the process used to manufacture 
revolving platforms for wheeled excava-
tors. A pay-per-part model was developed 
based on an open platform. Producers 
would only pay for properly produced 
parts, so they would no longer buy and 
own production facilities. This model 
offers a number of advantages. Because 
producers would no longer have to pay for 
entire machines – they only pay for fault-
less production parts – and money is freed 
up to fund other investments. The machi-
ne maker would still be selling its ma-
chines, but in effect it would only sell 
them to a new “owner of the means of 

production.” It would be a bit like an 
insurance company reducing the risk of 
production downtimes and thus avoiding 
having to issue payouts on insurance 
policies. Data needed to ascertain when 
a part has been properly produced could 
be transmitted via sensors to a platform, 
which would coordinate payments. If the 
new owner has any spare production 
capacity on its machine, it can use the 
platform to sell capacity to other pro-
ducers. Although the project needed in-
put from people in IT, to ensure the con-
cept could be implemented quickly in 
digital terms it wasn’t necessary to gain 
agreement regarding IT structures and 
data exchange.

The Steinbeis Engineering Day also pro-
vided insights into a number of other 
digital transformation projects at the 
FSTI. One of these projects involves im-
plementing building information mode-
ling (BIM) in the manual trades. This will 
make it possible for skilled craftsmen to 
optimize the coordination of individual 
stages of work on construction sites. 
Sensor systems can be used to monitor 
temperatures, condensation, and vibrat-
ions on the construction site, and the data 
this generates can be shown to other 

The different layers of digital transfor-
mation and the industrial players who 
benefit from a digital chest freezer
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MICRO TESTBED: RESTAURANTS AND CATERING 
  �Participants: DEHOGA, DIRMEIER Schanktechnik GmbH & Co. KG, Fürsten-
berg’s Irish Pub, Schwanen Hotel & Restaurant Wetzel GmbH u. Co. KG, TourOn-
line AG Business Development, SI-SUITES – Appartment House SI Betriebs 
GmbH, WMF Group GmbH

  �Backed by the Baden-Wuerttemberg Ministry of Economic Affairs, Labor, and 
Housing

MICRO TESTBED: WHOLESALING 
  �Participants: Armin Hamma Umwelttechnik, Efficiency Systems, Heller Ma-
schinen GmbH, Hermann Bantleon GmbH, Lorch-Mechanik GmbH, New Fluid 
GmbH/VPKM GmbH, RAW Handel and Beratungs GmbH

  �Backed by the Baden-Wuerttemberg Ministry of Economic Affairs, Labor, and 
Housing

MICRO TESTBED: ADDITIVE MANUFACTURING 
  �Participants: 3D-LABS GmbH, August Reuchlen GmbH, Boxer Motor & klassi-
sche Automobile GmbH, KUOLT Fertigungstechnik, The Pagoden Center

  �Backed by the Baden-Wuerttemberg Ministry of Economic Affairs, Labor, and 
Housing

MICRO TESTBED: BUILDING INFORMATION MODELING 
  �Participants: Breinlinger Ingenieure Hoch- und Tiefbau GmbH, Bürkle & 
Schöck KG, FACT GmbH, FiliTime – Digitale Plantafel GmbH, Karl Sikler & 
Sohn GmbH & Co. KG, Maler Giese GmbH, Schaaf GmbH, TMM AG, Winfried 
Wiedersich (independent architect), Baden-Wuerttemberg Crafts Congress

  �Backed by the Baden-Wuerttemberg Ministry of Economic Affairs, Labor, and 
Housing

MICRO TESTBED: INDUSTRIAL SERVICES 
  �Participants: Bosch (SI and Connected Industries), Balluff GmbH, Büro Kohler, 
Leadec Gruppe, Liebherr-Hydraulikbagger GmbH, SHW Werkzeugmaschinen 
GmbH, Schmid Maschinenbau GmbH & Co. KG

parties via a platform. This makes it easier 
to plan the work schedules of individual 
craftsmen.

For the wholesaling Micro Testbed, a digital 
process was developed for monitoring cooling 
lubricants. This also involves using sensors 
to continuously monitor the state of cooling 
lubricant emulsions online through a speci-
ally programmed dashboard. All of the pro-
ject partners would have access to the same 
system so they can share recommendations 
with the operator. Support can be provided 
for the entire life cycle of cooling lubricants, 
from the moment they are sold to mainte-
nance and environmentally friendly disposal. 
This makes it possible to drastically reduce 
machine idle times, reduce the frequency of 
damaged tool replacements, and thus also 
cut costs.

Both the Micro Testbed for additive manu-
facturing and the professorial chair for 
general business administration and infor-
mation systems at Stuttgart University 
presented the possibilities offered by ad-
ditive manufacturing. The experts partici-
pating in the Micro Testbed ran a live demons-
tration of production using a 3D printing 
device to show possible business models 
in the restoration industry for producing 
replacement car parts. Afterward, a student 
from the University of Stuttgart showed the 
potential that technology offers to after-sales 
workshops and the skills needed to work 
with this technology. Additive manufacturing 
is about producing a virtual representation 
and a “printed” physical product, so it is a 
fitting symbolic representation of the inter-
play between digital goods and physical items.

A further technical solution was presented 
by Dr. Holger Gast, director of the Steinbeis 
Consulting Center for Agile Development of 
Information Systems. His software writes 
further software itself, making it possible for 
companies and entire collaborative networks 
to quickly implement digital solutions. This 
enables different parties to optimize proces-
ses across several companies, linking up 
different stakeholders to facilitate shared, 
digital value creation scenarios.
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A presentation by students working at 
the FSTI showed that there is sufficient 
understanding of the very latest techno-
logies for digital solutions to be imple-
mented today. The students presented 
three different sides to blockchain tech-
nology. The first blockchain example 
showed how technology available in the 
healthcare industry can enable patients 
to maintain complete control of their 
data thanks to “digital transparency.” 

Another project looked at how blockchain 
technology can provide a monetary in-
centive to improve the use of capacity in 
local transportation networks and thus 
cut harmful emissions caused by cars 
in urban areas. The third project looked 
at using blockchain technology in the 
diamond industry. Blockchain could help 
companies make the supply chain more 
transparent and thus pave the way for 
fair trade.

Natiant eatem apidem di oditio qui re

THERE ARE SO MANY 
TECHNOLOGICAL INNO-
VATIONS OUT THERE, 
EVEN BIG COMPANIES 
STRUGGLE TO UNDER
STAND THE OVERALL 
PICTURE.

»

FURTHER INFORMATION 

Many of the testbeds presented at the 
Steinbeis Engineering Day were spon-
sored by the Baden-Wuerttemberg 
Ministry of Economic Affairs, Labor, 
and Housing. These were: additive 
manufacturing; building information 
modeling; restaurants, catering, and 
hotels; and wholesaling. The indust-
rial services Micro Testbed was finan-
ced by the company itself. All Micro 
Testbeds were moderated by the 
Steinbeis Digital Consortium with 
scientific support from the FSTI.
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(Stuttgart)
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For further information  
on the Micro Testbed, go to 
www.steinbeis-fsti.de/de/
micro-testbeds.
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MAKING A SUCCESS OUT OF  
DIGITAL TRANSFORMATION  
IN WHOLESALING
TOOLBOX DEVELOPED BY THE FERDINAND-STEINBEIS-INSTITUTE  
PREPARES WHOLESALERS FOR THE FUTURE

Digital transformation – it’s like a modern mantra. But before using digital technology, a company has to put good thought into 
future possibilities to add value – or value creation scenarios. To visualize existing capabilities and plan how to deal with future 
value creation scenarios, help has arrived in the form of a Toolbox that could be particularly useful for small and medium-sized 
wholesaling specialists. The solution was developed as part of a study initiated by the wholesaling association grosshandel-bw 
and funded by the Baden-Wuerttemberg Ministry of Economic Affairs, Labor, and Housing. The research was conducted by experts 
at the Ferdinand-Steinbeis-Institute (FSTI). The new Toolbox was put through its paces at an event called The Future of Wholesa-
ling, which took place in Stuttgart at the end of May.

The Toolbox offers 60 wholesaling-spe-
cific “functional capabilities” for adding 
value. These capabilities were worked 
out during the research project by con-
ducting partly standardized guided in-
terviews with 13 wholesalers. These 
companies differ not only in terms of the 
size of their workforce and sales reve-
nues, but also sectors of industry. They 
ranged from producers of mechanical 
fittings and metal parts to pharmaceu-
tical companies and book manufacturers. 
The Toolbox goes through nine steps, 
graphing the current situation a com-

THE WHOLESALING MICRO 

Testbed Backed by the Baden-Wuerttemberg Ministry of Economic Affairs, Labor, 
and Housing, the focus of this testbed lies in the wholesaling of cooling lubricants. 
Running regular checks on cooling lubricants, cleaning them, and (if necessary) 
completely replacing them, can help clients (manufacturing companies) reduce 
machine idle times and thus save money. This was the starting point for the Micro 
Testbed. The participants agreed that they would offer a shared, platform-based, 
single-source solution that should encompass the delivery of a suitable emulsion, 
regular checks (using different measurement techniques provided by the indivi-
dual Micro Testbed participants), clearly presented data (on measurements, using 
a dashboard), and environmentally friendly disposal of the cooling lubricant.

(Left - right) Boris Behringer, 
Ulrich Gutting, Katrin Schütz, 
Prof. Dr. Heiner Lasi with the 
Toolbox.  
Photo: © Uli Regenscheit
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pany finds itself in and highlighting 
potential new value creation scenarios. 
These scenarios are based partly on 
capabilities already possessed by the 
company, partly on new capabilities. By 
pooling the capabilities of different busi
nesses, the Toolbox can help firms find 
different partners for forming value crea-
tion networks. 

ADDING VALUE FOR USERS AND 
BUSINESS PARTNERS

For Prof. Dr. Heiner Lasi and Patrick We-
ber, experts at the Ferdinand-Stein-
beis-Institute (which belongs to the 
Steinbeis Foundation), the event at the 
Mercedes-Benz Arena in Stuttgart was 
an ideal opportunity to present the prac-
tical uses of the Toolbox: “It’s about 
considering which value-added can be 
created in the future, for users and part-
ners. Technologies like online platforms 
are just enablers, so you don’t need to 
look for the right technology until you get 

USING THE TOOLBOX 

To analyze companies’ value creation scenarios, the Toolbox guides them through 
nine steps:

1. Definition of the value creation scenario; status quo
2. Assessment of existing capabilities; status quo
3. Formulation of value creation scenarios; future options
4. �Classification of existing capabilities for value creation scenarios; future options
5. Selection of further capabilities for value creation scenarios; future options
6. Checking whether capabilities will be needed after shifting emphasis
7. Defining business partners
8. Matching partners with capabilities
9. Optional reduction of no-longer-needed capabilities

To find out more about the Toolbox, go to the FSTI website: 
https://steinbeis-fsti.de/de/toolbox. 
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THE WHOLESALING STUDY 

Between June 2018 and May 2019, the 
FSTI conducted a study on digital tech-
nology in the wholesaling industry in 
the state of Baden-Wuerttemberg on 
behalf of the Ministry of Economic Af-
fairs, Labour, and Housing and the who-
lesaling association grosshandel-bw. 
Whereas manufacturing is already ma-
king good use of digital solutions to pick 
and pack goods for its online customers, 
and websites such as Amazon are of-
fering customers a variety of new ser-
vices, the wholesaling industry is fal-
ling further and further behind in its 
traditional role as a trading interme-
diary. For the study, the FSTI intervie-
wed 13 wholesalers in Baden-Wuert-
temberg, spanning a variety of sectors 
of industry. It soon became clear that it 
would not be possible to conduct a sur-
vey across all sectors and that the re-
search would need to be kept more abs-
tract due to the huge differences in the 
types of products being traded (and this 
would also have had an impact on the 
research methodology). As a result, the 
interviews focused on ascertaining the 
business capabilities of the individual 
firms and how these mark them out as 
wholesaling companies. The next step 
was to evaluate the findings of the inter-
views, which had involved numerous 
experts. The aim was to ascertain which 
of the capabilities already possessed by 
the individual wholesalers would make 
it possible to add value as part of a 
cross-industry value creation network 
(such as a Micro Testbed). This would 
also make it possible to define the po-
tential roles that could be played by 
the individual wholesalers in a digital 
value network, and although these ro-
les would be based on existing capabi-
lities, they would not necessarily be 
dictated by the kind of goods currently 
sold by the companies.

to the second step,” says Lasi, summa-
rizing the key message for the audience.

To bring the practical uses of the Toolbox 
to life for the audience, Peter Meißner, 
managing director of the fittings manu-
facturer Koch, presented the first live 
example of the day: the transformation 
of a value creation scenario. Meißner 
conducted a conversation with Alexan-
der Neff (FSTI) and Heiner Lasi to ex-
plain the current situation faced by his 
company, also outlining how the exis-
ting value creation scenario can be ex-
tended by adding certain capabilities and 
creating a new, customer-centric value 
creation scenario.

A second practical example was provi-
ded by Dr. Daniel Werth, managing di-
rector of Beyerbach, who gave a number 
of insights into the transformation of his 
company. Beyerbach’s journey took it 
from being a specialist restaurant and 
catering wholesaler to becoming a pro-
vider of solutions for supermarket con-
cepts. A key aspect for both Werth and 
Meißner was that after the transforma-
tion process, the emphasis of existing 
capabilities had shifted: They have now 
been complemented or substituted by 
digital solutions.

A panel discussion moderated by Boris 
Behringer (chief executive of gross-
handel-bw), Rainer Janz (departmental 
manager of product and quality manage-
ment at Hermann Bantleon), and Peter 
Wittmann (project manager at the Stein
beis Digital Business Consortium/SDBC) 
looked at the third example of the day 
and discussed value creation networks. 
Their example: the wholesaling Micro 
Testbed (also sponsored by the same 
ministry), this time focusing on cooling 
lubricants made by Bantleon. A new sen-
sor has been introduced to production 
for measuring cooling lubricant attribu-
tes. This system automatically uploads 
data to a “smart shop floor” browser 
application programmed by an IT com-
pany. The idea is to continually monitor 
the condition of emulsions, independent 

of specific location. Involving a further 
business partner in the value creation 
network resulted in a device being fitted 
on machinery to clean emulsions. Alt-
hough the cooling lubricant does not 
need to be replaced as often as it used to 
be – meaning lower sales for Bantleon – 
the company can leverage the benefits 
of its network with the Micro Testbed 
participants by offering new services. 
Digital technology thus adds a certain 
degree of stability to the firm’s proces-
ses in terms of adding value.

The Toolbox and the Micro Testbed model 
both support businesses in planning and 
designing new value creation scenarios 
for the future. The next step will now be to 
use digital technology as a key to suc-
cessfully implementing the new value 
creation scenarios.

Research Assistant
Ferdinand-Steinbeis-Institute (FSTI) 
(Stuttgart)
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SOCIAL AND TECHNOLOGICAL 
INNOVATION CAN WORK  
TOGETHER SUCCESSFULLY 
HAND IN HAND

»
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COOPERATION RATHER 
THAN CONFRONTATION
STEINBEIS EXPERTS LOOK INTO DIFFERENT WAYS TO 
DOVETAIL TECHNOLOGICAL AND SOCIAL INNOVATIONS

Innovations are thought up by people on behalf of people. Despite emphasis on 
technological progress, it is increasingly important to keep social factors in mind, 
especially in times of digital transformation. This is because digital transformation 
entails three key factors – automation, networking, and decentralization – and not 
only are these changing business and our working lives today, they will continue 
to do so for years to come. Of course nobody can predict for sure what exactly will 
change or how, especially given the fact that technological change leads to further, 
major challenges on a societal level – such as demographic change, globalization, 
climate change, and finite resources. But one thing we do know: We will have to 
use innovations to cope with all these challenges. Steinbeis-Europa-Zentrum and 
the Steinbeis Transfer Center for Social and Technological Innovation are showing 
that technological and social innovations are not “either/or,” but can work together 
successfully hand in hand.

It’s precisely because innovations are 
thought up by people and for other peo-
ple that one needs to keep major societal 
changes and challenges in mind. There 
are important issues to consider such as 
usefulness to society. To do this, one 
needs an understanding of innovation, 
not only in terms of its technological, 
non-technological, and social role, but 
also with regard to how innovations 
serve the needs of society. Even if some-
thing does – at first – succeed commer-
cially, that does not necessarily mean 
it makes sense for the economy as a 
whole, or that it is actually welcome in 
societal terms.

SOCIAL INNOVATION: ADDED VALUE 
FOR SOCIETY

Social innovation can be seen as tar-
geted reconfigurations of social practic-
es, which are not only better at solving 
problems or needs than if they were 
based on established practices (Howaldt 
et al. 2008: 65), but are “therefore worth 
copying and institutionalizing” (Zapf 

1989: 177). This makes it possible for 
social innovation to make a significant 
contribution to societal advancement. 
Social innovations also influence wheth-
er a technological invention will become 
a wide-scale innovation, in which direc-
tions it spreads out, through which chan-
nels, and any impact this will have. After 
all, an innovation should come with two 
ingredients: invention and diffusion. It is 
about a new idea, a new product, a new 
process, a new service, and how these 
are transferred from one person to an-
other. Ultimately it’s also about how it 
will become established in the market 
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and spread out. Social innovations are, on 
the one hand, about new ways of meet-
ing societal challenges – ideas that are 
accepted and adopted by affected people, 
groups, and organizations. Technological 
innovations can therefore also be social 
innovations. On the other hand, they also 
help many technological developments 
to become more widespread.

STUDY CONFIRMS THE IMPORTANCE 
OF SOCIAL INNOVATION

Social innovations address different so-
cial needs, for example in areas such 
as health care or with respect to struc-
tural change in rural areas. Working in 
collaboration with the Centre for Social 
Investment (CSI) at the University of 
Heidelberg, Steinbeis-Europa-Zentrum 
conducted a study on behalf of the 
Baden-Wuerttemberg Ministry of Eco-
nomic Affairs, Labour, and Housing to 
explore the economic and technological 
importance of specific types of social 
innovations. The project coordinators 
selected 19 out of 100 possible social in-
novations for investigation. “This allowed 
us to use specific examples to show that 
focusing on social needs and achieving 
commercial success are by no means 
counterproductive, but instead can mu-
tually underpin one another,” highlights 
Dr. Victoria Blessing, who coordinated 
the study as the project manager at 
Steinbeis-Europa-Zentrum. The study 
identified social innovations developed 
by existing firms as well as social inno-

vations that would go on to become the 
starting point for setting up businesses 
– some of which were extremely suc-
cessful.

One example is AfB, which was set up on 
the basis of a social innovation: “Pro-
cessing IT hardware and deleting data 
with employees with disabilities.” In the 
meantime, it has grown into a medi-
um-sized business enterprise. One key 
factor dictating the success of this com-
pany is its robust business model. IT 
hardware has a limited life cycle, so AfB 
picks up used hardware directly from 
companies before deleting data in the 
hardware and reprocessing the equip-
ment. It then sells this equipment to end 
users through its own outlets, and in 
some cases it sells equipment directly 
back to companies. AfB places emphasis 
on linking commercial thinking with so-
cial entrepreneurship. This is because 
it needs to be commercially successful 
to achieve its social goals, which entail 
creating jobs for people with disabilities.

Another example is DB Regio, an existing 
company that developed the Medibus – 
a kind of mobile medical practice using 
converted city buses. The buses contain 
an examination room and a registration 
area, as well as telehealth solutions pro-
vided by CISCO. The Medibus can drive 
out to rural areas and provide patients 
with medical care which they would oth-
erwise only be able to receive by trave-
ling long distances. There is strong in-

terest in the Medibus and it has already 
entered successful operation. Examples 
of organizations that have used the bus 
include the Charité hospital in Berlin 
and the Association of Statutory Health 
Insurance Physicians in Hesse.

The entire study – New Technology and 
Social Innovation – has now been pub-
lished by Steinbeis-Edition and includes 
outlines of further social innovations and 
the research findings.

TECHNICAL AND SOCIAL INNOVATION 
SPANNING MULTIPLE GENERATIONS: 
THE LIFEPHASEHOUSE

Another Steinbeis Transfer Center (STC) 
that has been looking into the overlaps 
between technological and social inno-
vations is the center of Social and 
Technological Innovation at the Univer-
sity of Tübingen. This STC operates a 
“LifePhaseHouse” at the University of 
Tübingen to demonstrate how these 
principles work in practice. The facility is 
funded by partners in industry and poli-
tics, science, and the general public. The 
house provides a location for research, 
demonstrations, and knowledge-shar-
ing, allowing users to work shoulder to 
shoulder with developers, producers, and 
service providers on solutions that do as 
much as possible to promote a long and 
healthy life of self-determination, all 
within a person’s own four walls – during 
all stages of life.
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The teams also try out – and bring to 
life – new services, technological sup-
port systems, and solutions capable of 
providing everyday help. “If people are 
interested, they can come and gain an 
impression of the multitude of possible 
uses these offer. And if anyone wants 
to, they can also get actively involved in 
shaping innovations,” explains Prof. Dr. 
Daniel Buhr, co-director of the Stein-
beis Transfer Center for Social and Tech-
nological Innovation. They can do this 
by offering direct feedback or working 
on one of the many research projects. 
The building is also used by the manual 
trades, architects, care workers, phy-
sicians, producers, insurance compa-
nies, local authorities, associations, and 
educational establishments for training 
courses and different events.

Innovations jump out of the woodwork 
in the LifePhaseHouse thanks to large-
scale international research projects, 
small workshops involving local crafts-
men, or development projects conduct-
ed by medium-sized enterprises in the 
fields of medical technology, pharma-
ceuticals or the electronics industry. The 
center also offers seminars on Design 
Thinking through social enterprises, 
runs co-creation workshops with small 
focus groups, and even organizes entire 
evaluation projects with several hundred 
participants. Its activities range from 
barrier-free design to the development 
of new business models, digital plat-
forms, service innovations for the so-

called silver economy, and even accept-
ance studies on avatars in health care 
or the use of artificial intelligence for 
enhanced diagnostics.

INNOVATIONS OFFERING POTENTIAL

Social innovations offer considerable 
potential for social, technological, and 
commercial development. They are not 
just theoretical concepts; they can be 
applied as concrete approaches to in-
novation and business development – 
and deliver significant benefit to all of us. 
To exploit this potential, innovations have 
to be looked at and developed from a 
broad perspective, and end users need 

to be involved in this process. If commer-
cial, technological, and social determi-
nants can be seen not as antagonists but 
as protagonists, new alliances can be 
formed beyond the confines of specific 
topics and innovations – and such alli-
ances can deliver major benefit.

©
 A

fB
 g

em
ei

nn
üt

zi
ge

 G
m

bH
© LebensPhasenHaus / SchwörerHaus

Project manager for social innovation and social enterprises
Steinbeis-Europa-Zentrum (Stuttgart)

www.steinbeis.de/su/2016
https://www.steinbeis-europa.de/news-events/news/124/531/europaeische-forschungs-
stuthema-neue-technologien-soziale-innovationen.html 
https://www.steinbeis-edition.de/Wirtschaft/Wirtschaftsfoerderung/Neue-Technolo-
gien-und-soziale-Innovationen.html

DR. VICTORIA BLESSING
victoria.blessing@stw.de (author)

Director 
Steinbeis Transfer Center for Social and Technological Innovation (Tübingen)

www.steinbeis.de/su/2049 
www.steinbeis-tsti.com
www.lebensphasenhaus.de

PROF. DR. DANIEL BUHR
daniel.buhr@stw.de



52 CROSS-SECTION

Technology.Transfer.Application. TRANSFER 02|2019

“You have to strike the right balance 
between ‘being there as a buddy’ and 
‘banging a fist on the table some-
times’,” says Dr. Andreas Dürr, alum-
nus of Steinbeis University and Head of 
Connected Vehicle Solutions at Daimler 
Mobility AG. Dürr was invited to share 
his thoughts on what makes a good 
leader with an audience of more than 
60 people at the School of International 
Business and Entrepreneurship (SIBE) 
in Stuttgart.

One of the main things Andreas Dürr 
highlighted was the preparations one 
can make for a position as a leader, out-
lining the five key components he con-
siders essential. The first is personal 
character: You should consider who you 
would like to be as a manager. Further-
more, Dürr outlines the four key roles 
that should be played by (future) leaders. 
They should be communicators, facilita-
tors, providers of meaning, and coaches.

“Leadership starts with yourself,” says 
Dürr, with a sense of conviction. He him-
self spent some time in a monastery, 
where he meditated about his own in-
ner attitudes. Additionally, he attended 
seminars on the topic of leadership, 
which still influence his leadership style 

today. It is inspired by the three Bene-
dictine values: discipline, gratitude, and 
humility. These values allow a leader to 
provide co-workers with a positive envi-
ronment to work in. According to the 
SIBE-alumnus, this is one of the most 
important factors of everyday work, be-
cause “even the most awesome job won’t 
make you happy in a bad environment”.

Andreas Dürr gained a degree at the 
School of International Business and 
Entrepreneurship (SIBE) of Steinbeis 
University in 2012 before completing a 
PhD in business model innovation at 
Clausthal University of Technology. He 
now prefers to talk about “leadership” 
rather than “management.” Managers 
organize, delegate, and often have the 
last say, whereas leaders pose questions 
in keeping with the concept that “knowl-
edge speaks, wisdom listens.” Dürr be-
lieves that even if a leader is a commu-
nicator, their job is not actually to say 
much themselves. Instead, the empha-
sis should lie in actively listening, ask-
ing questions, and ensuring communi-
cation is open and productive. He has 
no doubt that good communication is 
first and foremost about providing clear 
structure and seeking to find solutions. 
“The aspect of ‘how you talk’ is ex-

PREPARING FOR  
LEADERSHIP:  
FROM MONASTERY TO 
BECOMING A MINDFUL 
LEADER 
DR. ANDREAS DÜRR, ALUMNUS OF STEINBEIS  
UNIVERSITY, DISCUSSES PREPARATION FOR WORKING  
IN A LEADERSHIP POSITION

tremely important,” he says, describing 
communication with colleagues by mak-
ing a reference to the philosophy of foot-
ball team manager Jürgen Klopp: When 
dealing with people, ask yourself “How 
would I like to be treated?”

To lay a foundation for open communi-
cation, a connection needs to be estab-
lished between people. Dürr says that 
this starts with an “acceptance point,” 
which often comes about through a 
shared interest in a topic. He says that a 
leader’s role as a facilitator is to create 
a framework for their own team to pro-
duce good work. It is about bringing out 
the best in every individual employee. 
So this also involves forging links be-
tween people through relationships, 
or bringing people together: “Because 
when the team feels comfortable, team 
spirit develops” says Dürr.

This is why it is also important for a 
leader to act as a coach for employees. 
“Why should people follow you? There 
are several possible reasons: Because 
they have to, they like you, you help them 
perform, you support them, or because 
they can identify with what you repre-
sent,” says Dürr. For him, the two last 
points are extremely important. This is 
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because a positive environment still 
needs to offer an opportunity to develop. 
Leaders should make this possible for 
their co-workers and provide them with 
support. Also, every leader should have 
a clear vision and mission so they can 
clarify for their team team what they 
are working toward. Dr. Dürr sees lead-
ership as a service, because in some 
respects it is like providing support to 
other people. “Leadership isn’t about a 
position; it’s about the influence you have 
on others,” says the SIBE-alumnus.

One of the biggest topics in the panel dis-
cussion that followed was addressing 
conflict when you are a manager. When 
asked to what extent a manager should 
be expected to deal with difficult em-
ployees, Dürr’s advice was to enter every 
meeting without prejudice. “You should 
not take your own interpretations into 
a meeting” he says. Instead, dealings 
should be based on the principle of im-

partiality. That is the only way to take in 
all aspects without judgment and form 
a picture of the situation.

A common challenge for younger lead-
ers is dealing with established employ-
ees. Dürr’s recommendation in such 
situations is the same as dealing with 
co-workers: appreciate people and rec-
ognize the experience they have to offer. 
To avoid jumping in at the deep end, he 
encourages young and ambitious man-
agers to take the size of the team into 
account when they first take responsi-
bility for a team as a manager. One ad-
vantage of leading a smaller team is 
that you can talk to people personally. 
When discussing things with people, it 
becomes possible to bring them on 
board and point to all the things that 
can be achieved together. This creates 
commitment to achieving goals, and if 
problems do arise, employees can be 
given support.	

LEADERSHIP ISN’T ABOUT A POSITION; IT’S ABOUT  
THE INFLUENCE YOU HAVE ON OTHERS

»
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HOW TO SUCCEED 
WITH DIGITAL  
TRANSFORMATION  
AS AN SME 
FIRST INDUSTRY CONVENTION HELD BY THE  
BADEN-WUERTTEMBERG INDUSTRY 4.0 TRANSFER 
PLATFORM 

The Baden-Wuerttemberg Industry 4.0 Transfer Platform (TPBW I4.0) was 
founded in collaboration with Steinbeis with the aim of supporting SMEs in 
Baden-Wuerttemberg with digitalization of their value chain processes. On 
March 28, more than 200 visitors came to the Stuttgart House of Commerce 
(Haus der Wirtschaft) to enjoy a powerful and varied program of live events 
staged by the TPBW I4.0. The sixteen exhibitors and nine public speakers left 
the audience in no doubt that the practice-related transfer platform will be 
playing a pivotal role in helping SMEs make a success out of Industry 4.0 and 
digital transformation projects. 

During the event, Dr. Nicole Hoffmeister-
Kraut, the Baden-Wuerttemberg Minister 
of Economic Affairs, underscored the 
valuable role she believes the TPBW I4.0 
plays. She is convinced that the transfer 
platform will help continue the success 
story of industry in the region. In her 
keynote speech, she highlighted the 
important role played by small and me-
dium-sized business in Baden-Wuert-
temberg, the importance of digital trans-
formation – particularly for SMEs – and 
the role played by the transfer platform: 
“The Baden-Wuerttemberg Industry 4.0 
Transfer Platform creates transparency, 
shares examples, provides advice, and 
offers the support of a research and de-
velopment partner. In doing so, it bolsters 
our small and medium-sized enterprises 
on their journey to Industry 4.0. It provides 
innovative and ‘hands-on’ solutions for 
digitalizing industrial value creation.” 

STRONG PARTNERS – SUCCESSFUL 
PROJECTS 

The industry convention highlighted the 
scope of services and implementation 
expertise offered by the universities par-
ticipating in the platform. This was made 
particularly evident by the vivid demon-
strations and talks given by the project 
partners. Visitors were given the oppor-
tunity to see for themselves how digital 
transformation projects are successfully 
implemented by SMEs. They could also 
find out more about virtual reality, digital 
twins, artificial intelligence, and predictive 
maintenance, as well as talk to exhibitors 
about topics such as the IIoT, edge com-
puting, and self-calibrating localization in 
logistics and assembly. As such, the event 
successfully showcased the breadth of 
expertise on offer to SMEs thanks to the 
strong commitment not only of the uni-

versities of Aalen, Reutlingen, and Ess-
lingen, but also of Steinbeis. The collab-
oration agreements already entered into 
with project partners in industry and 
education reflect not only the impact of 
the new platform but also the scale of 
demand. In his closing speech, the trans-
fer platform’s initiator, Prof. Rainer Würs-
lin (Steinbeis Transfer Center for Micro-
electronics; Esslingen University of 
Applied Sciences), outlined the process 
of entering into a collaboration agree-
ment, bringing the day to a close with a 
simple message: It’s always worth en-
tering into dialog with the transfer plat-
form.
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THE BADEN-WUERTTEMBERG INDUSTRY 4.0  
TRANSFER PLATFORM (TPBW I4.0)  

Backed by the Ministry of Economic Affairs, the TPBW I4.0 was set up 
in 2016 by the universities of Aalen, Reutlingen, and Esslingen in collab-
oration with the Steinbeis Foundation. Its role is to transfer knowledge 
and know-how from research and development into companies and 
thus make it possible for firms to experiment with new techniques and 
technologies. The innovative solutions, products, processes, and new 
business models this creates lay a foundation for safeguarding the future 
of small and medium-sized businesses in Baden-Wuerttemberg. SMEs 
will need to turn to the experience offered by universities in terms of re-
search and development, and they will have to be in a position to make 
a success out of their own projects – more quickly and more reliably. 

Dr. Nicole Hoffmeister-Kraut (left) visiting 
the TPBW I4.0 industrial convention  
© Lutz Ebert Design – Foto & Medien 
(Herrenberg)

Project coordinator
Steinbeis Innovation Center Transfer Platform Industry 4.0  (Göppingen)

www.steinbeis.de/su/1980 
www.tpbw-i40.de 

RAINER BACHMANN
rainer.bachmann@stw.de (author)
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The European Academy of Sciences and 
Arts welcomed 80 leading scientists as 
new members at an official ceremony at 
the University of Salzburg on March 2, 2019. 
Gaining membership of this transnational 
network of scientists, artists, and spiri-
tual leaders is considered a high honor. 
This year, the honor was also bestowed 
upon Prof. Dr. Dr. h.c. Werner G. Faix, 
deacon of the faculty of Leadership & 
Management at Steinbeis University, 
where he is also professor of business 
and personnel management, and direc-
tor of the School of International Busi-
ness and Entrepreneurship (SIBE).

As an academic forum, the European 
Academy of Sciences and Arts takes an 
interdisciplinary approach to tackling a 
variety of key topics and issues, trans-

cending different fields to develop poten-
tial solutions to these issues. It current-
ly has around 2,000 members from all 
corners of the globe, including 32 Nobel 
Prize winners, politicians, spiritual lea-
ders, and former pope Benedict XVI. It is 
not possible to apply to become a mem-
ber of the academy. New members are 
nominated by a selection committee ba-
sed on achievements in research, edu-
cation, and society, and are selected by 
the academy’s senate. Becoming a mem-
ber is therefore considered an honor and 
an acknowledgement of scientific and 
educational achievement.

“Naturally this is a tremendous honor 
and recognition not just for me perso-
nally but also for the scientific work and 
the education and degree programs of 

HIGH DISTINCTION FOR  
CONTRIBUTIONS TO SCIENCE  
AND EDUCATION
PROF. DR. DR. H.C. WERNER G. FAIX HAS BEEN ACCEPTED AS A MEMBER OF THE 
EUROPEAN ACADEMY OF SCIENCES AND ARTS 

Prof. Dr. Dr. h.c. Werner G. Faix receiving 
his certificate and congratulations from 
Prof. Dr. Brigitte Tag (right), Vice-Presi-
dent of the European Academy of Sciences 
and Arts. In the background: Prof. Dr. Dr. 
h.c. mult. Felix Unger, President of the 
European Academy of Sciences and Arts.

the School of International Business 
and Entrepreneurship as a whole,” says 
Werner G. Faix, clearly delighted with 
the award. SIBE is a business school of 
leadership and management belonging 
to Steinbeis University and has already 
received a number of awards for its 
international degree programs.

Steinbeis School of International 
Business and Entrepreneurship 
(Herrenberg)

www.steinbeis.de/su/1249
www.steinbeis-sibe.de

NICK LANGE
nick.lange@stw.de (author)
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LEADERSHIP IN  
A DIGITAL WORLD 
SYMPOSIUM DEBATES WAYS TO ACTIVELY SHAPE  
THE FUTURE

Leadership
Education
Personality
An Interdisciplinary Journal

Interdisziplinäre Zeitschrift 
für Führung, Bildung, Persönlichkeit

Editor-in-Chief: Werner G. Faix

Digital transformation and the changes it brings about are influencing companies 
all around the world, as well as other areas of life. Gearing business and society 
in general to future developments will require wide-sweeping transformation 
processes. To deal with the challenges we face, it will not be enough to have good 
managers – it will become increasingly important to have good leaders. The 
School of International Business and Entrepreneurship (SIBE, part of Steinbeis 
University), associated with the Springer journal, Leadership, Education, Personali-
ty: An Interdisciplinary Journal, organizes its first symposium on Leadership in a 
Digital World. The event, which will take place in the Haus der Wirtschaft (House of 
Commerce) in Stuttgart on November 22, 2019, aims to examine the exact influence 
of digital transformation on requirements – not only of future leaders, but also in 
terms of how we will structure our work.

Digital transformation is shifting busi-
ness away from purely “managing” peo-
ple toward actively shaping the future by 
introducing innovations and transforma-
tion processes in open-ended, complex 
situations, often dictated by dynamic 
framework conditions. Despite the tre-
mendous importance of this issue, re-
search on the connections between dig-
ital transformation, leadership, and work 
design is slow getting out of the start-
ing blocks. In addition to examining key 
issues of research, it is also important 

to think about leadership in a digital 
world, including in business. The sym-
posium will thus look explicitly at links 
between the two areas, in keeping with 
principles of sharing know-how. There 
will also be different types of events to 
do justice to the needs of different in-
terest groups.

For example, the latest research find-
ings will be presented, based on sub-
missions made by international scien-
tists before the event in response to a 

call for proposals. Research will be 
subject to double-blind peer reviews. 
To consider the current situation from 
a business angle, representatives of 
companies will give keynote speeches 
on the challenges they currently face. 
The idea of the program is to offer 
speeches, posters, and a workshop to 
make it easier for delegates to become 
actively involved in discussion. The 
event is being organized in collabora-
tion with Eurac Research from Bolzano 
(Italy).

KEYNOTE SPEAKERS 

Prof. Dr. Christoph Igel 
Scientific director of the Educational Technology Lab at the German 
Research Center for Artificial Intelligence (DFKI)

Dr. Andrej Heinke 
Vice President, Future Research and Technology Strategy Robert 
Bosch GmbH

Dr. Ingmar Hoerr 
Co-founder and Chairman of the Supervisory Board, CureVac AG

WORKSHOP 

Dr. Sylke Piéch 
Senior Research Manager of the  
Education Technology Lab at the  
German Research Center for Artificial 
Intelligence (DFKI)

For further information and online  
registration go to  
www.steinbeis-sibe.de/lepj-symposium.

Senior Expert Research
Steinbeis School of International 
Business and Entrepreneurship 
GmbH (SIBE) (Herrenberg)

www.steinbeis.de/su/1249 
www.steinbeis-sibe.de

LIANE WINDISCH
liane.windisch@stw.de (author)
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MORE THAN UTOPIAN: THE ZERO 
CARBON FOOTPRINT CITY 
STEINBEIS EXPERTS IMPLEMENT FUTURE-PROOF ENERGY CONCEPT IN ESSLINGEN

In urban environments, climate protec-
tion and the transition to alternative en-
ergy sources require new energy supply 
concepts. But what role can urban au-
thorities and specific districts play in 
tangible terms? This was the issue 
looked at by the Stuttgart-based Stein-
beis Innovation Center for Energy, Build-
ing and Solar Engineering (EGS) on be-
half of the Federal Ministry for Economic 
Affairs and Energy and the Federal Min-
istry of Education and Research. Work-
ing in alliance with eleven other project 
partners, the EGS experts are develop-
ing a future-ready urban district concept 
for the energy transition. This is all part 
of an interdisciplinary research project 
in the “Neue Weststadt” (“New West Town”) 
district of Esslingen. The key technology 
for the project is called Power-to-Gas 
(P2G), which allows surplus “green” 
electricity to be converted into “green” 
hydrogen for use in fuel cell vehicles and 
industry as well as feed in the natural 
gas grid.

A mock-up of Block D at  
New Weststadt Esslingen 
© Architekten Graf + Graf, Montabaur
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In an old railroad freight yard in Esslin-
gen, a showcase urban district is spring-
ing up on an area of land measuring 
100,000 square meters. The new district 
comprises around 500 apartments, of-
fice and commercial sites, and a new 
building owned by Esslingen University 
of Applied Sciences. One important cor-
nerstone of achieving municipal environ-
mental protection goals will be to ensure 
the district is climate-neutral. “The fu-
ture inhabitants of “New West Town” are 
not the only ones who will benefit from 
the development of a zero carbon foot-
print urban district; all people living in 
Esslingen stand to benefit,” explains 
Dr. Jürgen Zieger, the City Lord Mayor.

THE ENERGY SUPPLY CONCEPT: IN-
NOVATIVE AND CLIMATE-NEUTRAL

A core component of the technologically 
innovative urban area is an energy sup-
ply concept developed by the Steinbeis 
Innovation Center EGS, which envisions 
a merging of different “sectors”: build-
ings (electricity, thermal energy, cool-
ing), modern travel options (“mobility”), 
and industry. To achieve this, a digital 

information network – or smart grid – 
will be set up, comprising a network of 
electricity, natural gas, thermal energy, 
and ICT solutions, several distributed 
technical units within individual build-
ings, and in the middle of the district: an 
energy center.

At the heart of this energy center, there 
will be an electrolyzer (approx. output 
1,000 kWel) that will transform surplus 
renewable electricity (local and trans-
regional) into “green” hydrogen (power 
to gas, or P2G).

The “green hydrogen” this will generate 
(250 to 400 kg of H2 per day) will be 
used for an H2 filling station and an H2 
drumming station for transportation and 
manufacturing purposes. It might also 
be feed into the existing natural gas net-
work and make an important contribu-
tion to reducing the carbon footprint of 
the gas grid. If, at some point in the fu-
ture, the urban district needs electricity 
from renewables (for example at night), 
the hydrogen can be converted back into 
electricity (gas to power, or G2P) through 
fuel cells or by a cogeneration plant. One 

impact of electrolyzers is that they can 
stabilize the network and as such, they 
are considered an important aspect of 
transforming the German national en-
ergy system into a virtually renewable 
energy supply – a key factor in achieving 
climate protection targets by 2050.

In addition to the goal of supplying more 
renewable energy through local photo-
voltaic electricity (around 1,600 kWp 
through PV panels on the building roofs), 
any waste heat generated by the elec-
trolysis process will be feed into the 
local heating network. That way, it can 
also be used to satisfy heating demand 
from buildings, which will also improve 
overall efficiency. Bottom line, this will 
raise the efficiency of electrolyzers from 
around 55% (for hydrogen production) 
to approximately 90%.

By integrating battery storage units 
(overall capacity: roughly 1,500 kWh), 
surplus electricity generated by the 
photovoltaic units can be stored tem-
porarily, thus raising the share of 
self-generated electricity used within 
the district. Another aim is to use the 

An overview of the entire district of New Weststadt Esslingen © Lehendrei | Architektur Stadtplanung, Stuttgart
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batteries to cover the charging require-
ments of electric cars at any time. They 
will also help connect vehicle charging 
and booking systems to allow them to 
function as a network. The plan is to link 
up individual technical components and 
the supply systems and thus set up a 
smart grid. There will also be a central 
energy management system to regulate 
and control energy flows.

The team has even developed its own 
simulation tool for networked urban ar-
eas, making it possible to assess the 
efficiency of interactions between inno-
vative forms of technologies, especially 
the electrically controlled cogeneration 
unit power station and the electrolyzer.

The project team has also already 
identified a number of measures to in-
volve users in the urban area. One ex-
ample is a special app that allows ten-
ants to quickly access information on 
energy patterns or electricity prices.

AT A GLANCE: THE “NEUE WESTSTADT”  
DISTRICT IN ESSLINGEN 

The Federal Government’s aim is for buildings to achieve a zero carbon foot-
print by 2050. To drive this transition to alternative energy sources through 
“research, development, and demonstration,” in 2016 the Ministry of Economic 
Affairs and Energy and the Ministry of Education and Research issued an 
inter-departmental funding declaration on “Solar Construction/The Ener-
gy-Efficient City” alongside financing worth €150 million. Out of about 60 
applicants, the “Neue Weststadt” Esslingen project was chosen as one of six 
beacon projects in Germany.

In total, around €23 million of the costs for the Esslingen project are eligible for 
funding. The financing given by the Federal Government provides the inter-
disciplinary team with funds of around €13 million to make a success out of 
the project and provide support. The project kicked off in November 2017. The 
Steinbeis Innovation Center for Energy, Building and Solar Engineering (EGS) 
is coordinating the project and has now been working on the site for five 
years to help implement the concept alongside eleven partners.

Its project, which goes by the name ES-West P2G, is an important element 
of the overall project in achieving climate protection goals in Germany and 
is certain to inspire a large number of copycat projects.

© RVI GmbH, Saarbrücken © RVI GmbH, Saarbrücken
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Director
Steinbeis Innovation Center for 
Energy, Building and Solar Engi-
neering (EGS) (Stuttgart)

www.steinbeis.de/su/1394 

PROF. DR.-ING. MANFRED NORBERT FISCH 
manfred-norbert.fisch@stw.de (author)

Project manager „Climate-Neutral 
Weststadt Esslingen“
Steinbeis Innovation Center for 
Energy, Building and Solar Engi-
neering (EGS) (Stuttgart)

www.steinbeis.de/su/1394 

TOBIAS NUSSER 
tobias.nusser@stw.de (author)

THE CHALLENGES OF PLANNING 
AND MARKETING

One particular challenge currently faced 
by the project team is planning the en-
ergy center, which is required under mu-
nicipal construction guidelines to guar-
antee high living standards and make 
buildings pleasant to spend time in. 
The center will also have to be located 
underground. Hydrogen production is 
scheduled to start in late 2020. The sys-
tem will be subject to a comprehensive 
series of safety checks and approval 
processes due to its urban location. This 
is also to ensure that the technology 
operates safely and complies with legal 
requirements. “It will be particularly im-
portant to quell prejudice regarding 
hydrogen. Acceptance from the different 
user groups and satisfaction among the 
citizens of Esslingen will be important 
for the success and transferability of 
the project,” highlights Prof. Dr.-Ing. 
Manfred Norbert Fisch, director of the 
EGS Steinbeis Innovation Center and 

co-founder of Green Hydrogen Esslingen 
(GHE). Founded in March 2019, GHE’s 
other shareholders are Polarstern from 
Munich and the municipal utility of Ess-
lingen. The role of GHE is to finance and 
operate the energy center with an elec-
trolyzer, battery, cogeneration unit and 
hydrogen store as well as the PV-
plants at the building roofs. The com-
pany will also sell and distribute “green” 
hydrogen, electricity from the photo-
voltaic units on buildings and the cogen-
eration power station, and waste heat 
from the electrolyzer and H2 power sta-
tion (converted back into electricity).

To do this, the experts will first of all 
have to create a market for selling 
“green” hydrogen. A parallel aim of the 
pilot project is to encourage others to 
set up hydrogen and fuel cell systems 
in Germany, and talks are already un-
derway with potential end customers 
such as municipal transportation com-
panies, manufacturers, and car fleet 
operators.

Scheme of hydrogen use from the energy centre © SIZ-EGS, Stuttgart
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INDIVIDUAL  
TABLETS:  
DOSAGES AS  
REQUIRED 
STEINBEIS EXPERTS PROVIDE  
SUPPORT WITH THE DEVELOPMENT  
OF NEEDS-BASED MEDICATION 

Good health is the most valuable per-
sonal possession there is. When it’s 
threatened, tablets might help. But the 
problem with pills is that they contain 
fixed proportions of ingredients, wheth-
er you need a strong dose or there is 
actually a risk of negative side effects 
from an overdose. kg-pharma wants to 
solve this problem with a new tablet 
press that will produce tablets in differ-
ent sizes and batches containing a mix-
ture of active substances and filling ma-
terials. The idea is to optimize the dosage 
of pharmaceutical agents in each tablet. 
The firm is making use of a go-inno inno-
vation voucher from the Federal Ministry 
for Economic Affairs and Energy (BMWi) 
and is receiving the support of experts 
at the Steinbeis Research Center for 
Simulation. 

Tablets play an essential role in health 
care. Not only are they needed when peo-
ple are sick, they are also used prophy-
lactically, for example as a nutritional 
supplement. All currently available med-
icines are based on statistically defined 
standards, which dictate the quantity of 
active ingredients they may contain. The 
tablet press developed by kg-pharma 
makes it possible to produce personal-
ized medication matched to each patient, 

in order to treat every individual case 
based on needs.

SMALL TEST – BIG IMPACT 

Many years of experience in concept 
development, engineering design, and 
the commercialization of small tablet 
presses made it possible for kg-pharma 
to take all technological, pharmacolog-
ical, and product-related factors into 

account while working on its develop-
ment. Despite this, every new develop-
ment needs to consider certain influenc-
es to make sure the concept takes heed 
of market requirements. Support from 
the go-inno initiative allowed kg-pharma 
to call on help from the Steinbeis Re-
search Center for Simulation, which was 
asked to use a computer simulation to 
produce a 3D-printed mock-up of the 
product concept. This could be present-
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Director
Steinbeis Research Center  
for Simulation (Stuttgart)

www.steinbeis.de/su/1775 

RUBEN MAIER 
ruben.maier@stw.de (author)

Director, Department of Innovation 
Orientation and Transfer
German Aerospace Center e.V. 
(Bonn)

www.dlr-pt.de 

MARIO DOMPKE  
info@transferwerkstatt.de (author)

Managing Director
kg-pharma GmbH & Co. KG 
(Scharbeutz)

www.kg-pharma.de 

INGO KRAUSE 
info@kg-pharma.de

ed to potential customers to investigate 
the marketability of the planned device. 
Based on a survey of potential users, the 
experts assessed whether the current 
concept is going in the right direction 
and if any other factors need to be taken 
into account from a user perspective. It 
was only a small test but it had a big 
impact, since professional users such 
as drugstore owners have different ex-
pectations of such a system compared 
to private end users.

MOVING FROM ANALYSIS TO THE 
DECISION 

The support provided by the experienced 
consultants at the Steinbeis Research 

Center made it possible to make a quick 
functional sample through simulation, 
and this sample was also used for the 
survey. The results of the survey pro-
vided a reliable foundation for deci-
sion-making so that the innovative con-
cept could be taken to the next stage. 
Analyzing the potential of the concept 
showed that kg-pharma should concen-
trate first on professional users. An 
important factor among this group is 
adaptability of use such that a wide range 
of variables can be taken into account 
for the end products (tablets). With (spe-
cialized) end users, there is a strong 
focus on preconfigured tablets and it 
should be possible to use the device 
without specialist knowledge. The two 

concepts entail different requirements 
when it comes to the underlying princi-
ple and the design this necessitates. By 
concentrating first on application sce-
narios and simultaneously thinking about 
any required overlaps with other appli-
cation scenarios, it will be possible for 
professional users to gather more ex-
perience working with the device, and 
this can be tapped into by untrained end 
users to help with simplified application 
options. The next step for the project 
will be to draft a launch concept and plan 
each individual stage of development. 

THE DEVELOPED TABLET PRESS  
MAKES IT POSSIBLE TO PRODUCE  
PERSONALIZED MEDICATION MATCHED 
TO EACH INDIVIDUAL, IN ORDER TO  
TREAT EACH CASE BASED ON NEEDS.  

»
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EMBARKING ON EFFECTIVE AND 
EFFICIENT INNOVATIONS AT SMEs
SPECIALISTS AT BWCON HELP MEDIUM-SIZED ENTERPRISE WITH THE “INNOVATI-
ON LEARNING JOURNEY”

Small and medium-sized enterprises are often confronted by seemingly insurmountable hurdles when they embark on or try to 
establish innovation processes, especially if their operations are already up and running. To provide them with a safe environ-
ment, there is a new concept called the Innovation Learning Journey. The format behind this concept focuses on the challenges 
encountered when trying to involve all employees “at the right time” – with their ideas, skills, and experience. As part of a 
European INTERREG project called DesAlps, the bwcon Innovation Academy has been working with a hidden champion of 
industry, KRAMER from Umkirch outside Freiburg, and embarked on the Steinbeis Network’s first successful test in this area.

CHECK-IN

To start the journey, a core project team 
consisting of experts from the Academy 
and KRAMER met up and agreed the 
ground rules and goals for their six-
month collaboration. Taking the current 
situation as their starting point, the team 
drafted a list of challenges and areas of 
action. This highlighted the fact that the 
company had no clear internal proce-
dures for dealing with innovations. It also 
lacked the required “visibility” when it 
came to disruptive ideas that had already 
been implemented. A central concern 
of the project was to make better use 
of staff potential in keeping with the 
principles of continuous improvement 
– across the entire organization, bun-
dling competences with a specific goal 
in mind.

AN EXPEDITION: THE INNOVATION 
LEARNING JOURNEY

In the weeks that followed, the experts 
at the Academy fleshed out pain points 
with the project team at KRAMER and 
identified which ones resulted in losing 
potential customers. They also defined 
an ideal process for innovations. This 
now clearly assigns roles to everyone 
involved in the innovation process and 
maps areas of responsibility and tasks. 
The firm’s overall process now follows 
“end-to-end logic,” providing a complete 
internal project framework from the in-
itial idea to long-term implementation.

JOIN US ON A JOURNEY OF  
INNOVATION! 

»

“Join us on a journey of innovation!” 
This was the invitation extended by the 
bwcon Innovation Academy earlier this 
year to SMEs from Baden-Wuerttem-
berg. Firms were invited to apply for the 
Innovation Learning Journey. The crite-
ria that affected acceptance to the pro-
gram included participants’ underlying 
motivations and the degree to which they 
would be open to trying out new meth-
ods or work principles. Factors such as 
communication and trust played a cen-
tral role in interviews. This is because 
the chosen method of collaboration was 
also an experiment for the academy. 
The company that was selected from all 
the applicants was KRAMER, which has 
90 years of experience in coming up with 
innovations in different sectors of indus-
try: insulation technology, cold room 
construction, and shopfitting. With more 
than 250 employees in all areas of Eu-
rope, KRAMER is one the leading com-
panies in its sector.
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The bwcon Innovation Academy Innovation Learning Journey

STAGE POSTS AND CHECK-OUT

The journey of KRAMER was a collabo-
rative process from beginning to end, 
with clearly assigned roles. After re-
viewing certain points, team members 
could share their experiences and, if 
necessary, leverage them to change 
direction. At the end, there was also 
discussion surrounding the personal 
and collective insights of stakeholders:

  �No journeys pass off without incident. 
The Innovation Learning Journey also 
encountered bottlenecks and bumps 
along the way, forcing the project team 
to make adjustments. In a world dic-
tated by change, it would be utopian to 
expect transformation processes to 
pass off without friction. This is where 
understanding and flexibility are needed.

  �People are only human. There were no 
surprises on this front and the project 
team also met with some unforgiving 
headwinds. It takes a lot of empathy to 
pick up on sentiments during live pro-
cesses, perceive resistance, look fur-
ther into the causes, and seek dialog. 
Also, communicating more openly in-
stils more trust among staff involved 
in the process.

  �“One must travel to learn” – as Marc 
Twain once said. It’s quite common to 
see “plannability” and safety being sent 
to the back of the line and people going 
off in a completely new direction. When 
this happens, it’s important to have a 
companion on the journey – someone 
who looks at things from a different an-
gle and helps with decisions. It’s also 
helpful if they come in from outside, es-
pecially with in-house change processes.

Innovation Facilitator
bwcon GmbH (Stuttgart)

www.steinbeis.de/su/1838 
www.bwcon.de 

ALEXANDRA HOFMANN  
alexandra.hofmann@stw.de (author)

For the time being, the journey has 
reached its destination – although the 
team at KRAMER still has wanderlust. 
The next step will be to test the process 
by working on a specific example at 
KRAMER.
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INCONNECT:  
INNOVATION  
REQUIRES  
COLLABORATION!  
STEINBEIS COOPERATION INDEX
ANALYZES THE POTENTIAL OFFERED  
BY PARTNERSHIPS

To turn networks into successful part-
nerships – collaboration with the ability 
to boost innovative capabilities – you have 
to answer three key questions: how, with 
whom, and when? Of course it’s important 
to develop strategies, but at the same time 
organizations need to be open to the un-
foreseen and surprises. One key term that 
has emerged in this context in recent years 
is “open innovation,” which means turning 
your back on established, in-house inno-
vation processes and shifting deliber-
ately toward opening up to and working 
with external partners. But it’s the exact 
nature of each partnership that dictates 
whether it will have a positive impact on 
innovations. For example, it’s important 

that partnerships work on both a region-
al and inter-regional level (Broekel et al, 
2010). In addition, the more stakeholders 
involved in R&D partnerships, the more 
likely collaboration is to result in new 
products (Becker & Dietz, 2004).

HOW DOES INCONNECT WORK?

The InConnect Partnership Index devel-
oped by Steinbeis 2i and STASA is the first 
of its kind to focus specifically on the 
collaboration factors that dictate inno-
vation. The project team based its work 
on scientific insights into partnerships 
and innovation, using these to define 
relevant indicators. It then used its own 

specially developed calculation methods 
to pull these indicators together into 
meaningful indicators to be used for the 
InConnect index.

InConnect makes it possible to work 
out different aspects of collaboration 
on different levels, the factors that help 
to promote innovation. It then predicts 
different stakeholders’ prospects of 
developing added value through various 
collaborative activities. Based on this, 
it becomes possible to highlight the 
potential that companies, scientific bod-
ies, and economic regions have to im-
prove their partnerships, and this has 
a positive impact on the development 

The fountain of innovation flows from exchange with others. Important foundations 
of this are networking and collaboration. That’s because value creation in and 
through networks is becoming increasingly important. Collaboration – and the 
transfer processes it leads to between different stakeholders – is also a key pre-
requisite of value creation. There are few areas of business to which these prereq-
uisites do not apply, yet fulfilling them is no guarantee of success. To position 
themselves and prepare for collaboration, it is therefore essential for companies 
and economic regions as a whole to stand back and assess in detail their own 
ability to enter into partnerships and engage in innovation. In addition, it helps to 
draw systematic comparisons between the collaborative strengths of different 
regions or companies and make assessments with the aim of identifying success 
factors and recommending actions based on them. Steinbeis 2i and STASA (Stein-
beis Angewandte Systemanalyse GmbH) have now developed an important analyt-
ical tool that can help with such assessments: the InConnect Partnership Index. 



67CROSS-SECTION

Technology.Transfer.Application. TRANSFER 02|2019

of innovations. The tool also makes it 
possible to carry out benchmark eval-
uations.

InConnect spans four categories, allow-
ing users to assess collaboration and 
innovation factors in detail. These four 
categories not only provide a framework, 
but also reflect specific types of part-
nerships. Three types of partnerships 
are considered: partnerships between 
companies and science (or academia), 
intercompany partnerships, and part-
nerships between different scientific 
institutions. For each individual catego-
ry, several subordinate indicators are 
calculated and displayed.

Partnership networks within research 
projects form an important part of the 
InConnect Index. These make it possible 
to highlight developments with the po-
tential to emerge from collaborative 
research in the future. Collaboration on 
research projects carried out by differ-
ent types of institutions helps to make 
partnership networks more visible, and 
this can foster new innovations.

Linking regional indicators to the pri-
mary data of the individual stakeholders 
within partnership networks makes it 
possible to conduct specific assessments 
of collaboration factors on a regional 
level. Using special software to display 

The InConnect index being presented at the 
Max Syrbe Symposium in the Literaturhaus 
in Stuttgart 
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indicators on clear, interactive charts pro-
vides detailed insights into the collabo-
ration factors that affect various stake-
holders. This also makes it possible to 
conduct further evaluations and look at 
outcomes in geographical terms as well 
as other, more abstract terms.

The strengths of the index lie in its ability 
to assess partnerships and innovations 
systematically and in detail. It does this 
by drawing on different sources and per-
spectives. It also allows comparisons to 
be made between countries. To help us-
ers further, the index presents them with 
interactive graphs.

HOW CAN YOU BENEFIT FROM  
INCONNECT? 

Using the partnership index can boost 
innovation by pinpointing and promoting 
relevant partnerships, which then lead 

to tangible examples of innovation. It also 
makes it easier for different stakeholders 
to weigh up the benefit and cost of part-
nerships. A further advantage lies in the 
emphasis the index lays on future factors. 
This is because partnerships, especially 
in research, always revolve around the 
possibilities of the future. Months or some-
times years later, they fuel innovations. 
Providing visual representations of the 
index also makes it possible to work on a 
variety of factors relating to collaboration 
and innovation, and these allow intuitive 
and clear conclusions to be drawn from 
the information. 

InConnect is thus of interest to any or-
ganization aiming to derive more value 
from partnerships. Benchmark evalu-
ations in the private and scientific sectors 
can be combined with the index and used 
to conduct a detailed comparison of your 
own organization with other institutions 

and companies. The index also makes 
it easier to find interested partners al-
ready active in a collaboration arrange-
ment, not only improving how innovations 
are developed but also accelerating 
processes and helping with the devel-
opment of new products and areas of 
activity. Organizations in the public sec-
tor will be particularly interested in the 
regional comparisons offered by the 
InConnect Index. Its unique ability to link 
socio-economic indicators to partnership 
networks allows the index to support 
strategic planning and the promotion of 
partnerships and innovation.

INTRODUCING INCONNECT AT THE 
MAX SYRBE SYMPOSIUM 

The index was first unveiled at the Max 
Syrbe Symposium organized by the 
Steinbeis Foundation on June 25. The 
tool was presented by Dr. Jonathan Loef-

Category emphasis:  
framework conditions 

Category emphasis:  
companies and science 

Category emphasis: 
companies 

Category emphasis: 
science 

108

Overall indicator value  
for the region 

The overall indicators used by InConnect 
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fler (S2i) and Dr. Philipp Liedl (STASA) 
in front of 80 guests at the Literaturhaus 
in Stuttgart. A keynote speech made by 
Prof. Dr. Johannes Glückler (University 
of Heidelberg) provided a memorable 
example of the value offered by partner-
ship networks. To build a bridge between 
theory and practice, Dr. Marlene Gottwald 

(Ferdinand-Steinbeis-Institute) moderat-
ed an open discussion to allow some of 
the first pilot customers to describe their 
experiences with the index, the possibil-
ities it opened up to them, and the chal-
lenges of successful partnerships. 

The InConnect Index is an interactive tool providing visual representations and evaluations

Managing director
Steinbeis 2i GmbH (Stuttgart)

www.steinbeis.de/su/2017 
www.steinbeis-europa.de

DR. JONATHAN LOEFFLER
jonathan.loeffler@stw.de (author)

Project manager for social inno-
vation and social enterprises 
Steinbeis 2i GmbH (Stuttgart)

www.steinbeis.de/su/2017 
www.steinbeis-europa.de

DR. VICTORIA BLESSING
victoria.blessing@stw.de (author)

Managing director 
STASA Steinbeis Angewandte  
Systemanalyse GmbH (Stuttgart)

www.steinbeis.de/su/1390 
www.stasa.de

DR. PHILIPP LIEDL
philipp.liedl@stw.de (author)

INTERESTED IN HEARING 
MORE ABOUT INCONNECT? 

To download a detailed brochure  
(in German) on the partnership index, 
go to www.steinbeis.de/inconnect. 
The authors would also be happy to 
answer your questions.  
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EXPERTS.KNOWLEDGE.SHARING. 
NEW RELEASES FROM STEINBEIS-EDITION 

Sharing our know-how with you.
Steinbeis-Edition, the publishing arm of the Steinbeis Foundation, regularly pub-
lishes works reflecting the scope of the Steinbeis Network’s expertise. Spanning 
a broad spectrum of topics, these publications include individual papers, series, 
magazines, conference proceedings, and works linked to specialist events. All titles 
can easily be ordered via our online shop at: www.steinbeis-edition.de. 

YVONNE HÜBNER
edition@steinbeis.de 

Steinbeis-Edition (Stuttgart)
www.steinbeis-edition.de

	facebook.com/SteinbeisEdition

twitter.com/steinbeis_ste
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PREVIEW

SCHEDULE OF EVENTS
Our Steinbeis events for specialists are an opportunity for experts from the fields of science, academia, 
and business to discuss current issues relating to business competence, engineering, and consulting. 
Want to make sure you don’t miss a future event? Simply add your details to our online distribution list:
  STEINBEIS.DE/ONLINEVERTEILER

STEINBEIS DAY
September 27, 2019 | Stuttgart Hospitalhof

#TECHOURFUTURE: ZUKUNFT AUTONOMES FLIEGEN – ÜBER LAND UND LEUTE
November 16, 2019 | Technikmuseum Sinsheim

STEINBEIS COMPETENCE DAY 
December 5, 2019

For further information, go to WWW.STEINBEIS.DE/VERANSTALTUNGEN.

EDITION 03|2019
Feature topic: Business Development
Planned publication date: late december 2019

There are many ways to approach business devel-
opment. Some think in the long term with a stra-
tegic outlook, others in shorter cycles, focusing on 
technological developments and changes to activi-
ties in the value chain – but in all cases the goal is 
to raise the value of the company. Business devel-
opment is an ongoing task because as rapid 
changes take place around the company, it re-
peatedly faces new challenges. In the next edition 
of TRANSFER, the feature topic will look at how 
companies can successfully manage these chal-
lenges and safeguard their existence in the long 
term.
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