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Prof. Dr.-Ing. Hermann Kull is di-
rector of the Steinbeis Transfer

Center for Systems Technology/
Automotive in Esslingen. Kull re-
ceived a special Lohn award from
the Steinbeis Foundation in 2010
for his outstanding contributions
to knowledge and technology
transfer.

EDITORIAL

Dear Readers,

A key feature of developments in the automotive field is the growing number of control devices (ECUs) desig-
ned to enhance driving comfort and vehicle safety. This includes the expanding scope of functions offered by
these control units such as increasing connectivity (car-to-car communication) and a rising number of novel
drive systems (hybrids/e-cars). Software developments tend to be of a more mechatronic nature, with a focus
on system stability and enriching additions from the types of software technologies that are normally associ-
ated with consumer markets, often with extremely short development cycles.

The really big future trend, however, is the shift toward "autonomous(ly driven) vehicles." Most of the car
companies are keeping close tabs on this trend and are developing their own vehicles and functions to match.
Even beyond the world of automobiles, researchers are looking closely at this area, for example at Google.

As systems become increasingly complex, it's difficult to be sure about anything without simulations, and the
tools required for this are constantly being redeveloped and re-applied. More and more specialists are carrying
out digital testing, even before experimenting on actual test benches, and this rapid prototyping is increasin-
gly becoming standard practice.

In parallel to these developments, statutory guidelines are increasingly resulting in the development and pro-
duction of vehicles with reduced emissions. One particularly important development in this respect relates to
sensors for cleaning exhaust gases and cutting greenhouse gases. As the recent WHO Death Survey un-
derscores: "Out of 100 deaths, 27 occur due to air pollution.” This alarming development was central to a
study carried out by the Steinbeis Transfer Center for Systems Technology/Automotive (TZS/A). The study
looked at air pollution and made it possible to capture new control process in one's own vehicles.

The TZS/A has now been working with car companies and their suppliers for 15 years, providing support with
such developments through a variety of services. These range from development to testing and application.
The center's aim is to help its clients conform to requirements and aspirations at every stage of the process,
right up to the documentation of key findings and ultimate approvals.

These trends in the world of automobiles will bring about major change in how society travels from A to B.
They will also have a major impact on development techniques and skills, and it is here that the Steinbeis
philosophy of knowledge transfer between universities and industry has a meaningful contribution to make in
providing constructive support during the necessary transition in industry.

This latest edition of the Steinbeis Transfer magazine turns the spotlight on the technology in the automotive
field, looking at issues from a variety of angles and introducing a number of projects being carried out in the
Steinbeis Network. | hope you find it an interesting read!

Yours,

Prof. Dr.-Ing. Hermann Kull
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Keeping Close Tabs on Online Secrity

The Steinbeis Malaysia Foundation provides support to CyberSecurity Malaysia

The advent of the digital age has resulted in a deluge of digital data, paving the way for the Internet of Things — a smart world of
computers that is growing all around us. The drawback with digitalization is that without appropriate security mechanisms and protec-
tion, data can represent a danger to users and there are many ways to misuse it. There have already been improvements in the techno-

logy used to protect digital data, but any feeling of security has a half life. Working on behalf of CyberSecurity Malaysia, the Steinbeis

Malaysia Foundation has been conducting research to identify who can check and assess the value of a robust cyber security defense

program.

Founded in August 2014, the Steinbeis Malaysia Foundation (STMY)
promotes knowledge and technology transfer between science and
business in Malaysia. The Steinbeis Malaysia Foundation has worked
with a variety of organizations since it was set up, both in the private
and public sector, and this has led to a number of project queries.

The 2011 attack on the Playstation network underscored the danger of
insufficient network protection mechanisms. The information of 77
million customers was open to public access and many users had con-
fidential data revealed, including details of the bank accounts and
credit cards. The Ponemon Institute estimates the cost of such data
breaches at around $318 per person. The overall potential cost of the
Playstation network hack could have been in excess of $24 billion. But
frequently, the more dramatic impact is not in financial terms but in
terms of image loss.

CyberSecurity Malaysia is a cyber security agency belonging to the
Malaysian Ministry of Science, Technology and Innovation. It was con-
cerned with recent developments and turned to the experts at Stein-
beis Malaysia. The goal at CyberSecurity Malaysia is to understand the
potential consequences and losses if there is no or only insufficient
cyber security on a national level.

Transfer.

Cyber security was not just developed and designed for use in the field
of ICT, it is actually relevant to a countless number of areas and sec-
tors of industry. Without robust cyber security, the financial institu-
tions of a country, its stock exchange, exchange rates, Internet plat-
forms and other targets are open to intruders and malware attacks.
Hackers and data thieves can simply walk in and steal confidential
information for their own criminal means and this could even result in
a complete breakdown of the national network, with inconceivable
implications.

The Steinbeis Malaysia Foundation took its project brief to several
universities and research institutes. The experts at these organizations
will now analyze the relevant information for CyberSecurity Malaysia
and demonstrate just how important robust and intelligent cyber se-
curity is on a national level.

Image: © iStockphoto.de/StudioM1
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Feature Topic: Automotive

Insights from Steinbeis experts

The automotive industry is dictated by a strong demand for new developments: travel has to be safe, sustainable, networked and economical.
Whether this is possible — and if so, how - is the key topic looked at by the Steinbeis experts. Prof. Dr.-Ing. Giinter Willmerding and Jakob
Hackh, directors of the Steinbeis Transfer Center Traffic Engineering.Simulation.Software, explore key issues relating to future vehicle drive
systems. Prof. Dr.-Ing. Nejila Parspour, director of the Steinbeis Consulting Center for Electromobility and Drive Engineering, takes us behind
the scenes in the exciting field of e-travel. Prof. Dr. Wolfgang Kiichlin, director of the Steinbeis Transfer Center for Object and Internet Tech-
nologies explains how artificial intelligence helps us cope with the huge number of possible variants in the automotive industry. Christoph Ké-
nigs, Tobias Streitberger and Marc Pejga from the Steinbeis Transfer Center for Microelectronics look at network and integration testing in the
automotive industry. We also talk to Prof. Dipl.-Ing., Prof. h.c. (YZU) Gerhard Walliser and Prof. Dr.-Ing. Gregor Rottenkolber, directors of the
Esslingen-based Steinbeis Transfer Center for Automotive Engineering Esslingen, and Prof. Dipl.-Ing. Christof Wolfmaier, deacon of the auto-
motive engineering department at Esslingen University of Applied Sciences and project manager at the center, about the future of the com-
bustion engine, introducing the latest developments in the field of vehicle mechatronics and chassis. Prof. Dr.-Ing. Hermann Kull and Harsha
Jakkanahalli Vishnukumar, who work at the Steinbeis Transfer Center for Systems Technology/Automotive, introduce a simple and inexpensive
solution to improve air quality inside vehicles. Prof. Dr.-Ing. Anestis Terzis, director of the Steinbeis Transfer Center DSI - Digital Systems and
Innovations, describes the technical requirements affecting the replacement of mirrors with camera monitoring systems. In an interview with
Prof. Dr.-Ing. Roland Wahl, the director of the Steinbeis Transfer Center for Laser Processing and Innovative Manufacturing Technology, Wahl
talks about current and future challenges in the automotive industry. Finally, our feature topic is rounded off by Prof. Dr. Peter Neugebauer,
director of the Steinbeis Transfer Center for Automotive Testing, who concludes by reflecting on the future of travel and transportation.

Image: Steinbeis Transfer Center for Microelectronics; Fotolia.com /Nataliya Hora; Fotolia.com/black_magic;
Fotolia.com/Sergey Nivens
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Farewell Combustion Engines - Or Maybe Not?

The vehicle drive systems of the future

One of the first vehicles ever developed by Ferdinand Porsche, the Lohner-Porsche, was an electric car with batteries weighing around 1.8
tons. The tires were so overloaded that they burst and the driving range was so poor that the inventor developed the Mixte Hybrid, which

combined a combustion engine with an electric motor. This hybrid was too expensive, however, so that Porsche also eventually moved on

entirely to drives using combustion engines. With the introduction of the VW Beetle, Porsche succeeded in developing a reliable mass-mar-
ket product and the combustion engine became the dominant drive technology throughout the world. So what will happen in the future?

The automobile has become an indispensible part of modern life in in-
dustrial nations and it is central to our standard of living, resulting in
"worldwide mass-motorization.” But as pollutant emissions have led to
environmental problems, especially in urban areas with smog, and as
the belief has intensified that carbon emissions are causing global war-
ming, the powers that be have introduced radical legislation to reduce
fuel consumption and emissions, laws that can only be addressed
through huge investments in classic combustion engine technology.
With each round of tighter legislation, the outlay on technology rises,
so, as a result, the experts are now developing alternative vehicle drives.

Electric drives use fuel cells and convert hydrogen (H2) or methanol, the
energy sources, into electric current. Using hydrogen results in no harm-
ful gas emissions and storing H2 is technically complex but this issue
has since been resolved and the first promising prototypes do now exist.
The driving range and duration on a full charge are also not a problem.
Producing H2 using regenerative electricity is currently under develop-
ment and appears to be technically feasible.

Another interesting option is the electric drive using electrochemical
storage (rechargeable batteries). This makes many of the electric cars
that have been introduced in recent years an appealing option, with
rapid acceleration, no sudden jolting into motion, a scarcely significant

Technology.Transfer.Application. TRANSFER 01/2015

engine noise and no pollutants at the point of source. On the downside,
this option offers limited driving range, the batteries add significant
weight, it takes a long time to "fill up" and it's expensive. These draw-
backs will quite possibly be reduced to reasonable levels within a matter
of years, so it could become possible to travel outside of cities on batte-
ry power alone. But this does not solve the problem with the primary
energy consumption (including vehicle production and power generati-
on) which in all probability will not go down one iota versus comparab-
le vehicle drives based on petrol or diesel engines. Because electricity
has to be available at all times, it is not possible to produce electrical
energy through 100% renewable sources, so this also causes carbon
emissions. Even with an optimistic assumption that a large share of re-
newable sources can be used to generate energy, in comparison to clas-
sic combustion systems, purely electric drives will still create more car-
bon emissions for a long time to come [1].

Combining a combustion engine with an electric drive and thus creating
a hybrid engine requires much smaller battery storage. In fact, batteries
can be downsized because they use braking energy and only drive short
distances. As a result, the cost and added weight of storage units are
significantly lower than with a purely electric drive. The combustion
engine can also be made smaller because both drives click into action
when accelerating and their output is added up. Hybrid drives can cut
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fuel consumption and emissions because they use braking energy and

some driving - for example in urban areas - can be completely emissi-
on-free by switching off the combustion engine. This makes this option
an attractive way to combine two types of drives. The only drawback is
the complex nature of the technology and the correspondingly high
cost.

Combustion engines must not be overlooked in discussion regarding the
future. The potential of the piston engine, based on the four strokes of
a petrol or diesel engine, has yet to be fully exploited. There is still room
to make significant improvements in terms of efficiency and emissions.
With commercial vehicles, using gas (LNG, CNG) can be particularly ad-
vantageous in terms of emissions, energy consumption and costs. Also,
new types of synthetic fuels are being developed and this offers ways to
reduce emissions and consumption. As a result, the vehicle drive of the
future will still be dominated for some time by the combustion engine.
But looking back, thermodynamic hydrogen combustion turned out to
be a false lead.

Vehicle drives such as gas turbines, the Sterling engine, combustion en-
gines based on two-stroke processes, and eccentric rotary engines (the
Wankel engine) could not fulfill expectations for vehicle engines, despi-
te intensive research, so these will have no more role to play in the fu-
ture.

So what does the future hold for engines? For the next 20 years, the
combustion engine will continue to dominate - sometimes in combina-
tion with the electric engine, as a hybrid. New types of synthetic fuels
will galvanize the position of the combustion engine. The purely electric

engine will become established for short-range driving for journeys of
up to 200km, but their market share will not be more than 10%. As
things stand now, the purely electric engine for vehicles with longer
ranges does not make sense from an energy point of view, and because
of the manufacturing costs.

If our affluence remains intact - as well as the conviction that carbon
emissions are having a negative impact on the global climate - then the-
re will be an opportunity for fuel cell cars in industrialized countries. The
technical feasibility is proven and there are some appealing prototypes.
But this will all depend on us shifting energy generation to renewable
sources, the setting up of a suitable infrastructure for hydrogen and a
suitable legal framework to promote the technology. The developing
countries - which is where the majority of the world's population lives -
will not be able to afford such expensive technologies, and in those places,
the combustion engine will continue to dominate for decades to come.

References:

[1] Spicher, U.; Hadler, J.: “Efficiency and Emissions of Vehicle Dri-
ves," Automobiltechnische Zeitschrift ATZ-Extra p. 10, special pub-
lication for VDI-FVT 2014-2015

Image: A Lohner-Porsche with two wheel hub motors © Dr.-Ing. h.c. F. Porsche AG

Professor Dr.-Ing. Giinter
Willmerding und Dipl.-Ing. (FH)
M. Sc. Jakob Hackh are co-direc-
tors of the Steinbeis Transfer
Centers for New Technologies in
Traffic Engineering and the cen-
ter Traffic Engineering.Simulati-
on.Software in Ulm. At both
Steinbeis Enterprises, most of
their work revolves around traffic
flow analysis and simulation,
drive chain simulation, fuel con-
sumption, emissions, vibration
and the design and calculation of
new kinds of vehicle components
based on R&D methods and ser-
vice-life forecasting. In 2004, the

Giinter Willmerding

Steinbeis Transfer Center for New
Technologies in Traffic Enginee-
ring was awarded the Steinbeis
Foundation Transfer Award to-
gether with Voith Turbo GmbH &
Co. KG.

Jakob Hackh

+[=  Professor Dr-Ing. Giinter Willmerding, Jakob Hackh
Steinbeis Transfer Center New Technologies in Traffic Engineering (Ulm)
su0089@stw.de | www.steinbeis.de/su/0089
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“I’'m extremely optimistic about developments in

the next five years”
An interview with Professor Dr.-Ing. Nejila Parspour

Professor Parspour, electrical engineering shapes your career and
of course your work at the Steinbeis Consulting Center for Elec-
tromobility and Drive Engineering, which was founded in 2009.
Has the emphasis of the work at your center shifted in recent ye-
ars or is your sector of industry shaped more by long-term trends?

The trend relating to the development of mechatronic systems got un-
derway around 50 years ago and it's still going strong. A key part of
such mechatronic systems is the electric drive system which has a va-
riety of application areas - for example in industrial automation, which
is one of the oldest areas it's used in, or more recently e-vehicles. I've
not had to change the emphasis of my center because there is both
short-term and long-term potential for exciting developments and so-
me highly promising projects.

One of the areas you're involved in is the development of high-
efficiency, cable-free and contact-free charging systems for elec-
tric vehicles. Could you give us some insights into how such char-
ging systems work and describe the pros and cons?

Contact-free electrical energy transmission involves using magnetic
coupling instead of cables to join two coil systems. In simple terms,
the magnetic field of the stationary coil produces induced voltage in
the second coil, in keeping with the physical principles of induction.
The second coil is fitted in the undercarriage of the car. To create a
really efficient cable-free system, it takes complex calculation of the
magnetic field and complicated electronic circuitry - plus a lot of ex-
pertise.

Induction-based charging systems bring a number of advantages,
most notably ease of charging and the possibility to charge batteries
automatically. Vehicles can be charged automatically without any dri-
Tech
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ver involvement, which is especially important if it's snowing or rai-
ning. By automatically loading the vehicle in the parking space or at
the traffic light or on a section of road, there's no need for extra char-
ging areas. The system's vandal-proof and it doesn't need much main-
tenance. On the downside, the systems are still only at the prototype
stage so they're more expensive.

Your Steinbeis Consulting Center also designs and develops elec-
tric motor prototypes and energy-efficient drive systems for its
customers. What trends and developments are you noticing at the
moment in terms of customer demand for engines and drives?

Energy efficiency is still a big issue at the moment, although it's virtually
on a par with cost effectiveness. The trend is going in the direction of
compact design - developing engines with a higher output density or
torque density - plus the integration of power electronics and the engi-
ne into a housing. Another emerging trend, especially since the price of
permanent magnets started going up, is the demand for electric machi-
nes, things like motors and generators without permanent magnets.

Electric vehicles offer huge potential, but they're not without
their problems. They're too expensive, they offer a limited range,
and there aren't enough charging stations. Which of these prob-
lems do you think are most important to success when it comes to
a wide-scale breakthrough of e-vehicles - so what should be the

priority?

I'd say it's in the order you've just stated. According to the surveys, lots
of people would use an electric car straight away, even if they don't go
very far - if only e-cars weren't so expensive. As the years go by, the
range of e-cars will get better. For example the Tesla S and the BMW i3



Secondary side

RN

)

Load

] = ———

Reactive current _
compensation

Power inverter

are just two vehicles that can be used outside cities. Despite this, we
have to work on all three problems at the same time. We need inexpen-
sive e-cars with a good range and a seamless infrastructure, then there
would be nothing stopping the breakthrough of e-vehicles.

A number of years ago, politicians announced a target for 2020 of
one million electric cars. Given the existing infrastructure, what do
you think is realistic from today's standpoint within the next five
years?

It's not really possible to give a meaningful answer to that question. The
important thing is that quite a lot has already happened since they laid
down that target, all within a short space of time; after so many years,
things are finally moving in terms of electric car development. If you
contrast this with the fact that research into electric vehicles was
practically put on the back burner for a hundred years, then I'm extre-
mely optimistic about developments in the next five years.

Primary cail

Secondary cail
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Image 1: Schematic representation of an inductive energy transfer system
Image 2: Inductive charging while driving and when parked

Professor Dr.-Ing. Nejila Parspour
is director of the Steinbeis Con-
sulting Center for Electromobili-
ty and Drive Engineering, and is a
professor at the University of
Stuttgart. Parspour is closely in-
volved in issues relating to con-
tact-free energy transmission,
the design and development of
prototypes of electric engines
and generators, and the design of
electro-mechanical systems.

Steinbeis Consulting Center Electromability and Drive Engineering (Gerlingen)
SU1367@stw.de | www.steinbeis.de/su/1367
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Mathematical, Logical, Highly Efficient

Intelligent tools for managing the breadth of variants in automotive markets

German automobiles are offered in an exceptionally and still growing number of variants, which may lead to problems during produc-

tion. The source of the problems are often errors in product data management (PDM). PDM includes the management of logical rules

which capture the different configurations of optional extras offered in sales, and the supply of parts to production. Both kinds of rules

typically consist of mathematical formulae. Modern Software tools, based on methods of Artificial Intelligence, employ highly efficient

mechanical theorem proving algorithms to manage the complexity of the configuration rules.

PDM normally takes place on two levels and draws directly on mathe-
matical logic (Boolean algebra). All optional extras, as well as important
other factors such as countries, are represented as logical symbols
(codes). Using operators of mathematical logic, such as AND, OR, NOT, it
is possible to formulate the conditions that need to be fulfilled to con-
figure a car and for using different kinds of parts.

On the upper configuration level, a customer's configuration options are
defined, i.e., which optional extras can be combined within a particular
order. There are sometimes a gigantic number of possible vehicle confi-
gurations - typically somewhere between 10” and 10% per series - so
it's not possible to capture each one individually in a table. Instead, the
configuration constraints are captured in thousands of formulae, such
that each configuration option is the implicit result of the possible so-
lutions to each set of formulae. Each of these solutions represents a

Transfer.

valid configuration, in other words the actual list of optional extras and
other production parameters for each vehicle.

On the lower configuration level, the exact parts required for the pro-
duction of each individual vehicle have to be identified in the Bill-of-
Materials (BOM) for the entire model series, i.e. in the list of all parts
from which any vehicle of this series can be pieced together. For every
material (part) on the BOM, the condition under which it is required for
a car is Captured and documented in a formula. A part is required for a
vehicle exactly when its condition is fulfilled for the relevant vehicle
configuration.

Because of the huge number of different vehicle variants, a number of
problems are encountered on both configuration levels. However, the
language of mathematical logic makes it possible to solve many of the-



se problems very efficiently and with scientific precision by using Artifi-
cial Intelligence, specifically mechanical theorem proving methods. The
Steinbeis Transfer Center for Object and Internet Technologies (OIT) pro-
vides its program library Auto. Lib which offers a variety of verification
and analysis procedures, as well as editors and display techniques,
which are customized and optimized for the use in the automotive in-
dustry.

An example of a question that arises on the upper configuration level is
which optional extras are permitted - or forbidden, or even compulsory
- for a certain engine type and a specific country. This exact information
is not specifically captured in individual configuration rules, but it can
be worked out implicitly from the possible solutions of the entire set of
rules. In addition, permitted combinations (for example pairs) of options
can also be calculated efficiently. Overall, the solution makes it possible
to submit any kind of query to the configuration rulebook (for example,
if certain options make others compulsory) and to receive a quick
answer, even if this answer is only an indirect logical consequence from
a combination of rules.

On the BOM level, there are the classic problems with duplicate hits and
missing parts. A parts list would admit duplicate hits if it were possible
to configure a car that could select two alternative parts (e.g. two stee-
ring wheels). It would miss a part it were possible to configure a car that
would not select any one out of a required set of parts (e.g. no steering
wheel) In such cases, two separate rulebooks interact to produce un-
desirable contradictions. Because of the high number of variants, me-
chanical solution techniques have to be used as it is not possible to
wade through huge numbers of possible configurations one by one to
identify problem vehicles. The library provided by the Steinbeis Transfer
Center for Object and Internet Technologies offers efficient out-of-the-
box solutions to these classic problems with parts lists. The system con-
tains a sophisticated "explanation component” that makes it possible to
quickly and specifically analyze the sources of errors, even with highly
complex rulebooks, and to make subsequent corrections.

The formulae used in product configuration play an important role in
many areas, from sales and development to production and after sales.
Based on the computational techniques devised by the Steinbeis Trans-
fer Center OIT, many other problem-solving techniques and analytical
methods are now possible, including an editor for correct, defect-free
BOM positions, the analysis of assembly structure documentations, sup-
port with reconfigurations, configuration optimizations, and the con-
version, simplification and graphical representation of logical formulae.

Steinbeis Transfer Center for Object and Internet Technologies

Services

® Consulting, export reports, studies, training

® Application-based research and prototype development

® Design and development of industrial software solutions in Java
and C++

Key areas

® Industrial applications of computational logic

® Configuration of complex systems

® Analysis of errors in parts lists

® Formal verification of programs/symbolic debugging

e Special areas in automotive PDM

® Support of variant rich product data management

® Automated analysis of configuration rules

e Automated analysis of automotive parts lists

e Editor for configuration rules and BOM rules

® Acceleration of DMU mock-up

® Information mining from PDM files (PDM data mining)
e Configurators and analysis of configurability

e Software verification

® Error analysis for LINUX device drivers

® Error analysis for expert systems

e Error analysis in the configuration of storage networks (SAN)
o C++, Java, XML

Image: Calculation of possible combinations of optional extras, represented by number codes, for different
models within a series (columns), including reason if not permitted.

Professor Dr. Wolfgang Kiichlin is
director of the Steinbeis Transfer
Center for Object and Internet
Technologies at the University of
Tubingen. His Transfer Center of-
fers clients application-based re-
search and protype development,
the design and development of
industrial software solutions in
Java and C++ and consulting, ex-
pert reports, studies and training

in these areas.

[= Professor Dr. Wolfgang Kiichlin
'-ri Steinbeis Transfer Center Object and Internet Technologies (Tiibingen)
1 Su0411@stw.de | www steinbeis defsu/411
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Testing that Saves Time and Money

Network and integration testing in the automotive industry

Vehicle networks form the very backbone of car electronics. To make sure everything works in harmony, it is necessary to carry out compre-

hensive testing during development. This involves putting each control device through a series of integration tests. The first step is to test
each individual interface before integrating the various elements into different sections of the vehicle network, and then finally looking at
the vehicle network as a whole. Each round of testing is initially carried out under laboratory conditions before integrating the different
elements into the vehicle. Such network testing is carried out at the Steinbeis Transfer Center for Microelectronics (TZM) in Goppingen.

The introduction of CAN bus technology in the early 1990s and the net-
working of electric and electronic vehicle components resulted in a signi-
ficant rise in the complexity of the electronic systems used in vehicles.
Previously, networks were restricted to the electrics in the engine but they
have now expanded into all areas of vehicle electronics. Development of
the kinds of advanced driver assistance systems, safety systems and dri-
ving comfort systems now found in modern vehicles has led to a sharp
rise in the number of control devices, and with this: an increase in vehic-
le data. This has made it necessary to exchange data more and more
quickly - and of course accurately - between individual control devices.
To meet such requirements, modern vehicles not only need CAN techno-
logy, but also LIN, MOST and FlexRay. Even Ethernet technology, previous-
ly associated with IT and industrial communications, are part and parcel
of modern vehicle technology.
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Given the sheer number of control devices now used in modern vehicles
(there are over 100 different devices in luxury segment vehicles) and gi-
ven the huge degree of variety now offered by carmakers, it is clear that
tremendously complex processes are required to ensure everything func-
tions as required. Specialists have to establish clear processes to keep
things running smoothly and test networks as efficiently as possible in
terms of time and money.

Another important and related factor is the degree to which testing can
be automated. Automation makes it possible to reduce testing errors to a
minimum and slash the amount of time needed to test each control de-
vice. One of the challenges this brings forth is the degree to which test
processes and individual testing can be standardized, while at the same
time taking the immense complexities of the individual control devices
into account. For example, LIN slaves, which are actually quite simple in



terms of complexity, have to be tested in addition to highly complex gate-
ways, which link up several, sometimes completely different bus systems.

To put the right kind of testing environment into place, TZM decided to
use products provided by a company called Vector Informatik. The testing
environment used for network testing is based on a Vector VT System. This
makes it possible to monitor and assess all bus systems simultaneously.
Control devices are administered through a database which contains all
key information required for the testing. This database also includes the
current status of testing and results. A control slip is attached to each
control device so that it can be positively identified and the right data can
be sent to the database. The testing environment is set up to ensure that
the test runs and test parameter sets are kept completely separate. Infor-
mation from the database is used at the beginning of each testing se-
quence to create a parameter file in XML format. This is to establish the
right parameters for the testing environment.

During each test sequence, all required testing is carried out in the most
logical order. This means that the test environment first checks individual
bus interfaces, and once each interface has been tested, it switches to the
next interface to carry out testing in this area. All parameters are docu-
mented along with test results in test protocols so that it is possible to
reproduce results later. The control devices are tested both individually
and then as part of the overall network. This is to check whether all con-
trol devices are reacting in line with the network specification, for ex-
ample, as outlined by the network management system or wake-up pro-
tocols.

Testing can be kept highly automated by ensuring that the test environ-
ment is able to test control devices one after the other. Once all the inter-
faces relating to a control device have been tested, the test environment
automatically jumps to the next control device. The setup goes through
each control device on a first-in, first-out basis (FIFO queue). This means
a previously tested control device an be removed at any point and a new
control device can be connected to the test system. As a result, ideally the
test system can even carry out integration testing without interruption.

By going through test results afterwards, irregularities can be evaluated
to see if there are any problems with individual control devices and whe-
ther, for example, these may have been caused by incorrectly setting up
parameters for the test environment. If the latter is the case, the prepa-
rations made before testing need re-examining and testing will have to
be repeated. Test documentation is based on the results of the test evalu-
ation and the assessment of findings. Noticeable irregularities are docu-
mented in an error database. The network test is finished once this part of
the process is complete.

The TZM has been working successfully on this and other industry pro-
jects since 1991. There are currently around 90 people working in the
fields of engineering and development, embedded systems and software
engineering, spanning a variety of projects related to medical technology,
the automotive industry and automation technology. The project outlined
above was carried out by the embedded systems division, whose focus lies
in networks and bus systems, plus two other core fields: embedded soft-
ware and the setting up of test systems.

Steinbeis Transfer Center Microelectronics

Services

The TZM (Transfer Center for Microelectronics) was established in
1991 by professors at the University of Applied Sciences in Esslin-
gen and has made a name for itself as a reliable engineering part-
ner. The center develops a variety of innovative solutions within a
team of engineers and specialists from different fields. The Stein-
beis experts handle complete projects or offer customer support
for on-site development projects.

The TZM offers cross-industry engineering services for:
® Electronics development

e Software development

® Measurement and testing technology

Christoph Konigs Tobias Streitberger

Christoph Kénigs (Bereichsleiter
Embedded Systems), Tobias
Streitberger (Teamleiter Testing)
und Marc Pejga (Teamleiter Fahr-
zeugvernetzung) all work at the
Steinbeis Transfer Center for Mi-
croelectronics in Goppingen. The
Steinbeis Enterprise has been
providing companies with engi-
neering services for over 20 years
with a focus on the automotive

industry, the medical industry

Marc Pejga and automation. In 2007, the
Steinbeis Transfer Center for Mi-
croelectronics was honored with
a special transfer prize by the
Steinbeis Foundation.

Ea=  Christoph Konigs

= Tobias Streitberger
[=] = [ Marc Pejga

Steinbeis Transfer Center Microelectronics (GGppingen)
su0130@stw.de | www.tzm.de
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“The combustion engine has been and will continue to be sub-

ject to intensive and successful research and development!”

An interview with the experts at the Steinbeis Transfer Center Automotive Engineering Esslingen

Professor Walliser, it has now been 20 years since you set up the
Steinbeis Transfer Center (STC) for Automotive Engineering in Ess-
lingen. The automotive industry moves forward at breakneck
speed, so two decades are tantamount to an eon. What were your
areas of focus in those days and how have they changed over time?

The founding of our Steinbeis Transfer Center was strongly motivated by
recommendations from the automotive industry. It was a time of crisis and
the industry wasn't really recruiting even though the contracts and money
were there. Graduates had little hope of finding a job so we took them on
at Steinbeis. This was a great help for industry and graduates. When we set
up our STC we were consciously not setting up a "company” with workers;
it was just about making the know-how of co-workers and the modern
university infrastructure available to trade and industry. We now have 17
experts with backgrounds in all fields of vehicle development. The empha-
sis at the moment lies in drive systems, services and international courses
for students and engineers from China, India, Mexico, etc.

Twenty years ago there wasn't much on offer in the way of IT or electro-
nics training for engineers specialized in mechanical engineering and
vehicle technology, and it was difficult to get across how important con-
trol technology was for vehicles that didn't have electronics. Now these
subjects are core components of the training. It was hardly possible to
imagine how quickly navigation or semi-automated driving would make
it into serial production. The international Promotheus project was a
tremendous help at the beginning and our STC had small overlaps with
it. Today, fully automated, accident-free driving is at the top of the list
when it comes to vehicle developments, on a par with electric, hybrid
and fuel cell-based drive systems, although nobody's really able to say
how much of this will really make it into mass production. When it co-
mes to electric cars, the main problems still lie with the battery; with
fuel cell vehicles, there's also the price issue. But of course we shouldn't
overlook the fact that the combustion engine has been and will continue
to be subject to intensive and successful R&D!

Professor Rottenkolber, Professor Walliser, your Steinbeis Enter-
prise also looks at the field of vehicle mechatronics. This is a topic
that's opening the door to lots of new opportunities, but more
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than anything, it's posing new challenges in terms of globalization.
What do you see as the problem areas in the industry at the mo-
ment?

One megatrend of the future, which could be made possible by mecha-
tronic systems, is autonomous driving. It looks like it will be possible
within the next decade for intelligent electronics to take on the role of
the driver. Modern radar and camera-based driver assistance systems,
which are already available in serial production vehicles, have already
helped make the first step toward this vision of the future. So it's just a
matter of time before the systems are developed far enough to watch
traffic around the car and steer, brake and accelerate the vehicle by
working together with a powerful computer. Despite the imaginative
ideas of the engineers and the sheer scope of technical feasibility, the
emphasis in development should still always lie in the needs of the dri-
ver, in all kinds of regions throughout the world. All these new assis-
tance, comfort and safety systems will require more energy from vehic-
les and it's not yet understood what demands this will place on the car
electronics. The current 12V wiring systems are reaching their limits
because they can't cope with more than 3 kilowatts (kW). Top-of-the-
range vehicles now need a lot more at maximum performance. There's
been lots of discussion about e-chargers for vehicles with combustion
engines but they'll need even more energy. One solution could be a new
car electronic system running on 48 volts; that would provide up to
12kW of power. Hybrid cars already have high-voltage circuits of up to
400 volts, but the extra cost is significant compared to a 48-volt system.
But these are just two examples of the types of vehicle technology
trends that are made possible by mechatronic systems. Almost every
area of the vehicle market is now dominated by mechatronics, whether
it's the drivetrain using more electricity, the active chassis or automati-
cally operated parts in the car body.

Professor Rottenkolber, automotive engineering now faces highly
complex demands: everything has to be profitable, environmen-
tally friendly, safe and easy to use. All of these factors are strongly
influenced by the drivetrain. What do you think is the best way to
make power trains clean, inexpensive and cost-efficient?



The innovation drivers in automotive engineering, especially in the dri-
vetrain, are efficiency improvements and environmental friendliness.
By 2021 the CO’ limit for fleet consumption will be 95 g/km. The limit
for toxic contaminants will also become stricter throughout the world,
even by making changes in driving cycles. But at the same time, travel
is supposed to be affordable. When the demands get this complex
there's usually not a simple technical solution. Drive developments will
still be dominated by combustion engine optimizations for years to
come. It's a highly complex unit within the overall system of the drive-
train, so, as it is today, there will still be potential to make more effici-
ency improvements and preserve resources at a moderate cost in the
future. This applies just as much to classic combustion engines and the
drive system itself as it does to a combination with an electric motor
(as is the configuration in different versions of hybrid systems). Con-
cepts for downsizing - i.e., small engines with exhaust gas turbochar-
ging - are a huge challenge in terms of construction and materials
design. Another focus lies in technologies for reducing friction. Looking
at other areas in which our center has been conducting research for
years, there's also more potential for lowering consumption and emis-
sions by further optimizing existing combustion methods and develo-
ping the combustion concepts of the future. But new fuels will also
play a major role in developments in the future. In the next few years,
one of the most important trends in the automotive industry on the
road to sustainable motor transportation will be ongoing developments
in electric vehicles and their introduction to serial production. The
main driver of this is the goal of reducing emissions in many areas of
the world, especially in mega-cities. People have been developing fuel
cells for decades to extend the range of electric vehicles and they're on
the verge of serial production. But an eye has to be kept on the effort
and cost of producing these new types of drive technology, as well as
the costs of alternative energy formats.

Professor Wolfmaier, materials and the production methods used
for vehicle chasses continue to move forward and this is placing
new demands on developers and producers. Where do you see the
greatest need for action?

For decades, the onus has been on carbody engineers to keep up with the
constantly more demanding requirements of legislators in terms of emis-
sion controls and vehicle crash safety, mainly in relation to lightweight
design. This has been exacerbated by the fact that customers have got-
ten used to high expectations in terms of comfort. The target values for
average carbon emissions, which legislators are expected to set for ve-
hicle fleets in the coming decades, will no longer be possible to achieve
by just making conventional developments in materials and production
processes. This is why the focus lies in developing new power trains. E-
vehicles have an important role to play in this respect, but with them
comes a monumental growth in the weight of the overall vehicle. Chassis
carbody engineers have to compensate for the additional weight by co-
ming up with new lightweight design concepts.

Discussion also currently revolves around the protection of passengers
during accidents and crash setups that provide backseat passengers with
better protection. Legislators have also been turning the spotlight more
on pedestrians involved in accidents with vehicles in recent years and
this has a bearing on measures in the front section of vehicles. So light-

weight design will remain a focal topic for chassis developers. Fiber-re-
inforced materials could play an important role in this area, as well as
more established lightweight materials like high-strength and ultra
high-strength steel, aluminum and magnesium. But at the moment it's
not worth using carbon fiber composites in mass production, neither for
commercial nor for ecological reasons. It's still early days for fiber com-
posites and research into structural durability and crash properties. So
we need interdisciplinary teams from the engineering sciences to keep
developments moving forward and to ensure we find new materials, new
production methods and new assembly techniques. The world of auto-
motive development has to meet the environmental demands made by
lawmakers. Only with extreme efforts in R&D will it be possible to make

motor transportation safe, environmentally friendly and comfortable.

Gerhard Walliser Gregor Rottenkolber

Professor Dipl.-Ing., Prof. h.c. (YZU)
Gerhard Walliser und

Professor Dr.-Ing. Gregor Rotten-
kolber are directors of the Esslin-
gen-based Steinbeis Transfer Cen-
ter for Automotive Engineering.
They have been working intensively
in the area of vehicle power trains
and vehicle mechatronics. Profes-
sor Dipl.-Ing. Christof Wolfmaier is
deacon of the automotive engi-
neering department at Esslingen
University of Applied Sciences and
is a project manager at the center.

Christof Wolfmaier

Professor Dipl.-Ing., Prof. h.c. (YZU) Gerhard Walliser

Professor Dr.-Ing. Gregor Rottenkolber

Professor Dipl.-Ing. Christof Wolfmaier

Steinbeis Transfer Center Automotive Engineering Esslingen (Waiblingen)
SU0270R@stw.de | www.steinbeis.de/su/270
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FOCUS AUTOMOTIVE

The Easy Way to Improve Air Quality

Steinbeis experts develop an inexpensive solution for improving air quality inside vehicles

Air pollution is the main cause of medical conditions such as asthma, bronchitis, fluctuations in blood pressure and other serious health

problems. To do something about air quality in confined spaces such as the interior of vehicles, a number of issues have to be addressed:

Why does the air get so bad inside compared to outside? What do we know from recent studies? Are there already any solutions to this

problem? Experts at the Steinbeis Transfer Center for Systems Technology/Automotive took a close look at the key issues.

Put people in an enclosed space and at any given point in time they
could be breathing air with a carbon dioxide (CO%) content of bet-
ween 1,300 and 2,000 parts per million (ppm). According to DIN
standards, CO” levels should not exceed 733 ppm. More thought
needs to be put into this invisible risk of poor air quality and its
impact on people and animals. The aim should be to identify a simp-
le solution to this problem that's as cost-effective and technologi-
cally feasible as possible.

According to a study conducted last year by the World Health Orga-
nization, there are around 7 million premature deaths per year linked
to air pollution. What's most shocking about this is that 4.3 million
people die each year as a result of air pollution in their own four
walls at home. This means that, for the majority of people affected
by this problem, air quality in an enclosed room is the main cause of
their health problems. Given the fact that the average person spends
90% of their day indoors, this is perhaps not surprising. The United
States Environmental Protection Agency has ascertained that the
concentration of pollutants in enclosed areas is often between 2 and
5 times higher than typical measurements outdoors. All of these
health problems are primarily caused by a gas that we don't normally
consider harmful: CO”.

This motivated the experts at the Steinbeis Transfer Center for Sys-
tems Technology/Automotive to look more closely into the issue of
air pollution in confined spaces.
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The experts pooled all available data and carried out experiments in
collaboration with students. For example, the Steinbeis experts wan-
ted to measure whether air quality improves significantly - and in
what way - if a window is opened or a simple ventilation device is
switched on. To do this, they developed a small control device for the
experiment. The system includes sensors installed inside and outside
the room and the data provided by these sensors reflects the con-
centration of different gases, the temperature and air humidity. If
the system determines that air quality is better outside the room
than inside, air is exchanged. Depending on the system, this can be
carried out by simply opening a window or by activating a ventilati-
on system.

The system also compares air currently inside the room with stan-
dard values and provides the user with feedback on whether the air
quality in the affected areas is good or bad. Since the system was
being investigated for subsequent introduction to use in vehicles, it
includes a CAN interface. This makes it possible to integrate the unit
into existing vehicles and can transmit commands directly to an
existing control unit in order to manage the ventilation system.

The system can also assess whether the vehicle is moving or not,
making system adjustments as necessary to adapt the behavior of
the ventilation system. If the air is still, windows and flaps can be
opened wider and ventilator rotation is higher than it would be if
there is more wind or airflow. It is also possible to limit temperatures
to minimum and maximum levels. Temperature sensors inside and



Steinbeis Transfer Center Systems Technology/Automotive

Services

® Technical consulting on concept development of microcontroller
systems (consisting of hardware and software )

® Technical consulting and development of systems based control
technology (classic concepts, fuzzy concepts, condition/rule con-
cepts)

e Simulation studies (including hardware in-the-loop)

® Product training for industry including under contract

® Training on: software technology, system dynamics and mode-
ling, simulation of technical processes, control technology, fuzzy
technology

Key area

® Development and documentation of control device software,
with a focus on the automotive industry

® Fundamental investigation and functionality testing of new
functions in automotive construction and drive technology

® Development and testing of application software for industrial

systems (tool development for hardware and software systems

e Industry seminars in the automotive industry (electronic diesel
control) in German and English

e Management and supervision of computer systems (computer
networks, LAN)

outside the room allow the system to determine if airing the room
will make it warmer or cooler and react in keeping with pre-defined
settings. This can also help reduce the burden on heating systems or
the air conditioning, which makes sense not just for financial rea-
sons but also for the sake of the environment.

The entire system was designed to make it as inexpensive as possib-
le to produce. The low-price sensors used by the system mean that
the software has to verify data. The controllers needed to control the
actuators were programmed in Python for an ARM7 processor, which
is the core of the system. The system has a variety of interfaces in-
cluding Bluetooth, WiFi and Ethernet. These make it possible to
transfer stored data directly to a smartphone and it's also possible to
link up directly with Internet devices. Users can also store data di-
rectly on a memory stick via USB.

The system is controlled manually and indicates the quality of the air
on LEDs. By linking up to smartphones or Internet devices a variety
of other functions and settings can be used, such as providing more
detailed information on current measurements. A closed control loop
is implemented to keep room for error down to a minimum.

The Steinbeis experts believe that by combining their concept with
modern smart control devices, it will be possible to create simple
solutions that help minimize problems with the air quality inside
vehicles.

Professor Dr.-Ing. Hermann Kull
is director of the Steinbeis Trans-
fer Center for Systems Technolo-
gy/Automotive and works with
Harsha Jakkanahalli Vishnukumar
on the development of control
device software with a focus on
the automotive industry. This in-
volved the fundamental investi-
gation and functionality testing
of new functions in automotive
construction and drive technolo-
gy, as well as the development
and testing of application soft-
ware for industrial systems.

Harsha Jakkanahalli Vishnukumar

[Elrsda[= Professor Dr.-Ing. Hermann Kull

Harsha Jakkanahalli Vishnukumar
Steinbeis Transfer Center Systems Technology/Automotive (Esslingen)
su0269@stw.de | www.steinbeis.de/su/259
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Car Mirrors - Looking Back on Developments

Camera monitor systems enable digital mirrors based on ISO standard 16505

Under current law, vehicles must have equipment to provide “indirect vision”. This is achieved by simply using conventional mirrors at-

tached to the vehicle. Under the new ISO standard 16505, the technical requirements are outlined for the replacement of mirrors of

camera monitor systems. The Steinbeis Transfer Center “DSI - Digital Systems and Innovations" was involved in the drafting of the

new standard and now offers advice on the topic, as well as courses, physical prototypes and measurement technology.

The new international I1SO standard 16505, which defines “Ergonomic
and Performance Aspects of Camera Monitor Systems,” describes the
minimum technical requirements that must be fulfilled by a digital mir-
ror or camera monitor system (CMS). These have a bearing on safety
aspects, ergonomic factors, performance criteria and the testing of such
camera monitor systems. The new standard forms the basis of new stan-
dard-conforming systems design and standard-conforming systems tes-
ting carried out by technical service providers.

Against the backdrop of recent technical developments in modern driver
assistance systems, a variety of camera systems have now been introdu-
ced in series production vehicles. The offered functions range from sim-
ple rearview cameras to advanced 360°, all-round viewing systems and
even night vision assistance with object recognition and sensor fusion.
As a rule, under current legislation, such systems offered in series pro-
duction are a driver convenience or assistance system and can not be
considered as mandatory. ISO standard 16505, however, focuses on ca-
mera monitor systems which are intended to replace systems that are
compulsory by law. These are means that are prescribed by law and
make it possible to view objects indirectly, as is already the case with
current vehicles which simply use conventional mirrors.

The automotive industry is currently busily trying to meet requirements
relating to the reduction of carbon emissions in new vehicles. A key part
of this is an emphasis on reducing vehicle weight and reducing air drag.
Looking at vehicles as a whole makes it possible to pull together a vari-
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ety of measures for optimizing vehicle design. One of these is the impro-
vement of aerodynamic qualities by doing away with rearview mirrors.
This is nothing new, but until now there was no international legislation
framework for such solutions in vehicles in mass production. A Merce-
des-Benz concept vehicle, the F200, did include a camera monitor sys-
tem instead of a sideview mirror as early as 1996 - quite a futuristic
concept at the time. In more recent years, a number of automotive com-
panies have developed concepts vehicle which included camera monitor
systems. The Volkswagen XL1 is already in small-scale production and is
capable of minimal fuel consumption thanks to a variety of measures
that help optimize the overall vehicle design. This concept includes a
CMS to replace the sideview mirrors. Especially with driving cycles that
are typical for larger commercial vehicles, this method of replacing mir-
rors can be particularly beneficial. Another Mercedes-Benz concept ve-
hicle, Future Truck 2025 shows how this can be translated into practice
with larger commercial vehicles. With commercial vehicles, too, mirror
replacement systems are just one of a number of measures that can be
combined to optimize carbon emissions.

On its own, ISO standard 16505 does not provide sufficient binding re-
gulation for such mirror replacement systems. In Germany, the current
version of UN-ECE Regulation No. 46 is applied for systems that enable
indirect vision. Vehicles can be given an operating license if they fulfill
the minimum technical requirements. The rules laid down under UN-
ECE regulation No. 46 came from the commission of the United Nations
for Europe (UN-ECE, whereby ECE stands for Economic Commission for



Europe). As part of the UN-ECE, there is a World Forum for the Harmo-
nization of Vehicle Regulations or UN-ECE WP.29. A committee was set
up in 2009 to start an initiative to redraft UN-ECE Regulation No. 46 in
order to take camera monitor systems into account as a replacement for
mirrors. To define the technical parameters, an Informal Group on Ca-
mera Monitor Systems (IGCMS) was set up within the committee. One
of the results of the work carried out by the IGCMS was a standards
initiative for such systems, within the expert framework of the Interna-
tional Organization for Standardization (ISO). This standardization initi-
ative was based on the realization that this technology is a highly com-
plex issue. Detailed work was carried out on ISO standard 16505
between 2010 and 2014. The IGCMS Il used ISO standard 16505 as a
basis for the content of a new version of UN-ECE Regulation No. 46,
which is aimed at permitting the use of prescribed indirect vision sys-
tems by using camera monitor systems. Once the standardization and
regulatory process is complete, the use of CMS's will be possible in ve-
hicles in mass production and this is currently expected to happen after
2016. This will establish an international regulatory framework out of a
combination of normative and regulatory guidelines. Since UN-ECE Re-
gulation No. 46 is not applied by some countries outside the EU, the
likelihood of approval will still have to be assessed on a country-by-
country basis. The Steinbeis Transfer Center DSI - Digital Systems and
Innovations was also involved in technical aspects relating to these
developments.

There are a variety of ways to improve vehicles by replacing conventio-
nal sideview mirrors with digital mirrors. As already mentioned, optimi-
zing aerodynamics provides one way to reduce carbon emissions. This
reduction depends on the driving cycle and the overall vehicle concept.
According to a publication issued by the automotive supplier FICOSA,
the carbon emissions of commercial vehicles can be reduced by around
1 to 2 percent. With e-vehicles it is possible to extend the driving dis-
tance and with sports cars the maximum speed can be raised. Especially
in the premium segment, such a measure can even audibly improve the
aero-acoustics for passengers. One key safety aspect that is improved
with a CMS is visibility. For example, the field of vision laid down under
UN-ECE Regulation No. 46 for a car (Group I, main sideview mirror)
starts on the left and the right at 4 meters behind the eyes of the driver.
This can result in invisible zones ("blind spots") which can be captured
and displayed by a CMS by widening the viewing angle using a wide
angle camera. The technology also exists to adapt and optimize views
depending on the situation. For example, image processing algorithms
can be used to recognize dangerous objects such as a quickly approa-
ching vehicle and give the driver an early warning. This could make the
CMS a fundamental technology for the development of other driver as-
sistance systems. With conventional mirrors, indirect vision can be ad-
apted as required simply by moving the head, but this means the driver
is constantly moving around. The need for drivers to move around can
be reduced by showing the optimized viewing area and combining this
with ergonomically positioned displays. Conventional mirrors also so-
metimes distract drivers with glare from the sun or vehicles behind the
car. Glare can be significantly reduced with a CMS.

ISO standard 16505 defined the minimum technical requirements of a
CMS. The minimum field of view that has to be displayed corresponds
with guidelines under UN-ECE Regulation No. 46. One of the advanta-

ges of systems with mirrors compared to a CMS is that everything is in
genuine real time. Processes involving a camera, data transfer, signal
processing and a display can result in slight delays. Under ISO 16505,
the system's complete latency period must be under 200ms with an
image refresh rate of at least 30Hz (or at least 15Hz under darkness). In
terms of image resolution, I1SO standard 16505 outlines a process which
includes for the camera and display position as well as the compulsory
visual acuity of the driver. As a quality criteria for image resolution, a
modulation transfer function (MTF) is used. For each requirement, stan-
dard conform testing procedures are described. Since a camera monitor
system involves electronic functions with a bearing on car safety, ISO
standard 16505 has to be used for the systems designed in accordance
with processes outlined under ISO standard 26262.

The German Federal Highway Research Institute (BASt) carried out a
study on behalf of the Federal Ministry for Transport and Digital Infra-
structure. This involved a comparative assessment of camera monitor
systems and conventional mirrors and one key area looked at in the
study was human-machine interaction. The results of the study show
that, at a fundamental level, it is indeed possible to use a CMS for pro-
vinding indirect vision in cars and trucks (final report, dated Jan 22,
2015).

Image: Mercedes-Benz Future Truck 2025, © Daimler: http://media.daimler.com

Professor Dr.-Ing. Anestis Terzis is
director of the Steinbeis Transfer
Center DSI - Digital Systems and
Innovation and co-author of 1SO
standard 16505. Terzis is a pro-
fessor in the design of digital
systems at Ulm University of Ap-
plied Sciences and director of the
vehicle electronics degree pro-
gram. Terzis previously worked
for 10 years at the carmaker
Daimler AG in research and pre-

development, with a focus on
driver assistance systems.

k= Professor Dr.-Ing. Anestis Terzis

Steinbeis Transfer Center DSI - Digital Systems and Innovations (Ulm)
SUT637@stw.de | www.steinbeis.de/su/1637
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“Multifaceted challenges in
the automotive industry”
An interview with Professor Dr.-Ing. Roland Wahl

Professor Wahl, for years you've been working in the field of la-
sers. Which developments in the field would you define as miles-
tones in industrial applications since Theodore H. Maiman's ruby
laser became the first functioning laser in 19607

There have been two major milestones in the industrial application of
lasers for processing materials: lasers for high-performance use, and
better lasers with shorter pulses for precision processing. Both kinds of
laser became widely available as stable devices as of the 1980s, and
over the years they've improved in terms of focus and energy efficiency.
At the same time, new areas of industrial application are constantly
emerging.

The main focus of your Steinbeis Transfer Center for Laser Proces-
sing and Innovative Manufacturing Technology is implementing
laser material processing technologies in your customers’ manu-
facturing, who, as one might expect, come from the automotive
industry. What are the key areas where lasers are used in this field,
and which services are particularly sought after?

The key areas where lasers are used in the automotive industry are en-
gines, powertrains and the chassis. For powertrain components, the
most important issue is laser welding, which is already well established.
But there is growing need for newer processes like laser hardening and
laser contract welding, especially for parts that bear major loads or are
in danger of warping. As far as the chassis is concerned, laser welding
and laser soldering are the most critical processes for the sheet metal
parts themselves. There's also rising demand for laser hardening and
laser contract welding when it comes to the forming dies and cutting
tools used in processing sheet metal. And there's a growing demand for
RE&D services in terms of developing laser processing for applications
involving specific components. These parts come from a variety of areas
in the car - powertrains, auto bodies and tool manufacturing.

You developed laser hardening for Camtronic camshafts, which
won you the Steinbeis Foundation's 2014 transfer award in con-
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junction with Daimler. Where do you see further development po-
tential for this process?

Integrating more functionality into engine parts, powertrain components
and tools makes parts even more complex and they often become lighter
in the process. Laser hardening helps make components stronger without
any damage from melting or excessive warping, which is something more
and more manufacturers are looking for. So there is major potential.

The automotive industry plays a pivotal role in the German econo-
my. Which challenges do you see approaching in the future, and
what effect will they have on work at your Steinbeis Transfer Cen-
ter?

The challenges in the automotive industry are multifaceted. Some have
no impact on the core business of our Steinbeis Transfer Center - things
like the growing amount of IT in vehicles, or traffic around the vehicle,
or the financially viable use of new kinds of drive energy. There are other
areas, however, where we foresee our work at the Steinbeis Enterprise
continuing to have an impact, like the constant technological optimiza-
tion of components used in the powertrain, chassis and tool manufac-
turing, not to mention continued development of cost-cutting high-
tech production processes used in the automotive industry. The latter, by
the way, is a help with the challenge of keeping automotive manufactu-
ring competitive in Europe.

Image: Laser hardening of Camtronic camshafts. Both the cam face and the slot walls have to be laser-harde-
ned without distortion.

Professor Dr.-Ing. Roland Wahl is
director of the Steinbeis Transfer
Center for Laser Processing and
Innovative Manufacturing Tech-
nology at Pforzheim University of
Applied Sciences. His Steinbeis
Enterprise offers clients consul-
ting, technical solutions, feasibi-
lity studies, technology develop-
ment services, R&D and solutions
related to application-specific
wear protection coating.
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The Future of Transportation

Will tomorrow’s cars be determined only by technology?

When we think about what the transportation concepts of tomorrow might bring, we quickly see that there seems to be a broad consen-
sus in society that the electric car will shape the future of travel. When we press the topic, people appear to have rather simple ideas
about how this will all play out: The combustion engine will someday be replaced by an electric motor, and the need to put fuel in a tank
will be made obsolete by batteries, and everything else can more or less stay the same. Is there anything to this thought? That is the
question that Prof. Dr. Peter Neugebauer asks himself. He is the director of the Steinbeis Transfer Center for Automotive Testing.

These oversimplified notions underestimate the profound changes that
converting to “electromobility” will have on our society as well as our
natural and technical environment. In other words, the transportation of
the future is by no means a simple matter of technology. Many other
challenges will have to be overcome, including energy storage systems,
urban infrastructure and primary and secondary costs.

Engineers who work in automotive and mechanical engineering more or
less agree that the power unit of the future is an electric motor, but the
question about energy storage remains unanswered. The reason is that
sources of fossil energy are incomparable in terms of their power density:
Fossil fuels store over ten times as much energy as the best batteries. To
compensate for this imbalance, research into new batteries has to yield
more than gradual improvements. It has to lead to substantial new tech-
nologies. We have to assume that within the near future, hybrid vehicles
will come to prevail on the market. They use electrical motors to propel
the wheels, but they rely on conventional energy sources. One important
source of energy could be hydrogen, although storing it in a vehicle is a
highly complicated process. Especially if it comes to wider-scale use of
renewable forms of energy, the focus will be on technologies which con-
vert electrolytically obtained hydrogen into a substance such as methane
- a main component of natural gas. This is still relatively ineffective, but
it would be offset by the practically endless availability of solar and wind
energy.

Nowadays there are some 14,000 conventional gas stations in Germany
but fewer than 100 hydrogen stations, and the latter figure includes both
the ones that have already been built and those planned. An extensive
network of electrical charging stations is not yet in sight. Within Europe,
charging a car by plugging it in is becoming standard practice, but at the
same time the technology of inductive (wireless) charging is nearly ready
for serial production and achieves an output that is nearly as good as
using a charging cable. The conversation is turning more and more to-
ward the idea of using battery-powered vehicles as energy storage de-
vices themselves at peak times. But we have to keep in mind that our

electricity grids are designed for power to be distributed from a central
source to a (decentral) consumer, and not the other way around. In this
context, setting up “smart grids" still remains a pipe dream: both the
necessary technical innovations and the wide-ranging restructuring of
our infrastructure would entail major expenditures. The automotive sup-
plier Bosch estimates that the overall costs of operating an electric car
will amount to about one and a half times that of driving a conventional
car. The infrastructure needed would entail extensive excavation work
and would fill our cities with new construction sites for years to come. If
nothing else, however, a certain trend has become well established when
it comes to car ownership: Fewer and fewer young people have a car of
their own. Instead, they rely upon local transportation and car-sharing
concepts. Perhaps travel in the future will become a product unto itself.
And maybe we will be able to buy ourselves transport from A to B, just
like we can now book trips via the Internet.

Image: Parking and charging in one - will all parking lots Look like this in the future? © Siemens AG

Professor Dr. Peter Neugebauer is
director of Steinbeis Transfer
Center for Automotive Testing at
Karlsruhe University of Applied
Sciences. His enterprise offers
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test benches to the design and
construction of diagnostic sys-
tems, ECU software development
and ECU test routines and pro-

grams.
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Fitness for the 50+ Target Group
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Steinbeis supports a personal trainer from Freiburg with his startup

Jonas Biinger has turned his hobby into his profession: As a dedicated athlete, he underwent training to become a state-certified physio-

therapist and personal trainer, and in the course of his career he has worked at a variety of sports and health institutions. Having laid the

cornerstone in terms of his professional experience, Jonas Biinger decided to take the plunge and become self-employed. Since August

2013, he has used his experience and specialist knowledge to provide clients with individual support in improving their wellbeing and

quality of life. To get his new endeavor off the ground as smoothly as possible, he turned to the experts at Business Start-up, the Stutt-

gart-based Steinbeis Consulting Center.

Jonas Blinger faced the challenge so many people experience when they
launch a business. To add to his specialist expertise, he needed business
skills so that his entrepreneurial plans could be made into something fi-
nancially viable. The experts at Business Start-up, a Steinbeis Consulting
Center, took direct steps to assist him. Thanks to an ESF Funding Program
that provides "EXI startup vouchers," Jonas Biinger received a free initial
consultation, followed by more detailed consultations that were subsidized
at a rate of up to 80%.

With the help of Fritz Schneider, an experienced startup consultant,
Biinger's portfolio of services was optimized and the necessary marketing
and sales campaign was added to package the entire concept into a me-
aningful business proposition. Jonas Biinger, who has made Freiburg his
home town, now focuses his personal training services on the prosperous
target group of people over 50, a segment which is not always the focus of
attention. After offering a free trial to potential clients and conducting an
extensive medical history, he customizes the training and nutritional plan,
guides clients through their personalized training program, offers thera-
peutic massages and relaxation exercises, and even accompanies them to
doctors' appointments. The services he offers are provided exclusively at
clients' homes or held outdoors, eliminating the need to rent business pre-
mises.

He still needed startup capital to get his idea off the ground, however, so
Jonas Biinger joined forces with his business consultant and prepared for a
meeting at the bank with all of the necessary paperwork. As a result, he
was quickly given a loan from the local bank. The key to success after
launching his business was the challenging task of finding clients. Without
media contacts or connections to well-known figures, the first step for a
personal trainer is an effective marketing campaign, especially if there is
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limited potential through networking. By implementing the marketing and
sales program he developed with Fritz Schneider, Jonas Biinger rapidly
overcame this problem as well. He is now satisfied with how quickly he
managed to build a solid client base. His professional coaching sessions are
also getting good recommendations so he will continue to grow his net-
work. Working with the professionals at Steinbeis paid off for Jonas Biin-
ger: After successfully becoming his own boss, the young man from Frei-
burg now has big ideas for his future. He has mid-term plans to keep
expanding and even hire staff of his own.

The Steinbeis Consulting Center in Stuttgart is an important partner and
source of support for startups. Difficulties in the preparation phase and the
first steps on the market are easier to manage with the professional sup-
port of the startup consultants. Many fledgling businesses are overwhel-
med at the beginning when it comes to organizing all the things that have
to be done and systematically checking each box. Ralf Lauterwasser, the
head of Business Start-up, and his accredited startup coaches have expe-
rience in supporting aspiring entrepreneurs with these challenges.

_'E Fritz A. W. Schneider, Ralf Lauterwasser
Steinbeis Consulting Center Business Start-up (Stuttgart)
ralf lauterwasser(@stw.de, fritz.schneiderfdstw.de | www.steinbeis.de/su/1635




And That’s Progress? Really?

STEINBEIS SWIPE!

Thoughts on the Value of the New

In The Development of Humanity, one of the best known poems by Erich Kistner, we are told: “Once, the guys sat in the trees; Ugly, and

with angry faces. They were coaxed out of the woods; And their world was “story-ed" up; Right to the thirtieth floor. [...] Thus they

achieved with head and mouth; The progression of mankind. But that aside, and seen by light, they still remain; The same ol* hairy apes."

In a nutshell, what Kastner is saying is that lots of things that are called progress have not actually changed us or the world. Basically,

despite all the progress, we are treading water. This is one view of “progress made by humanity.”

The famous saying by Georg Christoph Lichtenberg reflects the other
point of view: "l cannot say whether things will get better if we
change; what | can say is that they must change if they are to get
better." Somewhere deep down inside our humanness, there is so-
mething that drives us to want progress, something that makes us
believe in progress, an unavoidable and unconditional sense that the
here and now, where humanity currently stands, is never good
(enough); humanity always feels that there must always - at the very
least - be something better than the existing. Somehow, we as hu-
mans are always like the donkey in the fairytale about the Bremen
Town Musicians who basically works out that you will always find
something better than what you have here and now.

This belief in the ever superior there and then seems to be firmly an-
chored deep within our being. But in all our modernity and enlighten-
ment, a mere belief is still not enough, so it is little wonder that we
also try to rationalize our belief in progress. One possible line of ar-
gumentation is that our modern world is always on the move, so eco-
nomies and businesses have to work constantly to make a leap for-
ward themselves, as an evolution or even as a revolution. The ability
and the willingness to make continual progress or even wander off
the trodden path dictate the destiny not only of economies but also
of companies.

One vehicle of progress is innovation, an act whereby “the New" be-
comes a reality. Our belief that progress is always something good
means we tend to feel that everything which bears a label as an "“in-
novation" is also good. Innovation - one of those terms that is over-
used by so many people, especially in management literature: It's now
a thinly veiled secret that innovating is the best and most sustainab-
le way to improve competitiveness, raise profits and turnover, and get
more of practically everything.

But beyond this naive enthusiasm for progress and the indiscrimina-
ting obsession with the term “innovation,” we do have to ask certain
questions: What is the actual use of progress? What is “the New"
actually worth? Does an innovation make everything better or just
different?

We concluded that the time had come to define a term and provide
substantiation for this - a term that would show what the value of
“the New" and the value of an innovation actually is. The name we
coined for this variable: InnovationQuality, or just InQ. This is the

central topic of our recent book, InnovationQuality. The Value of the
New, which is available from Steinbeis Edition.

Steinbeis Swipe! is a new section in Transfer Magazine. The aim is
to examine specific topics at regular intervals. Occasionally, the

author might take a swipe, left or right, up or down, along the li-
nes of a critical commentary.

InnovationQuality. The Value of the New (Werner G. Faix,
Jens Mergenthaler, Rolf-Jiirgen Ahlers, Michael Auer) has
been published by Steinbeis Edition and is available by going
to www.steinbeis.de/ing.

They key question regarding the value of “the New" is also the main issue that was dis-
cussed at the Steinbeis Innovation Arena on April 22, 2015. For more information turn to
page 45 or go to www.steinbeis-innovationsarena.de.

[X Jens Mergenthaler

Steinbeis School of International Business and Entrepreneurship
Steinbeis University Berlin (SHB) (Herrenberg)
jens.mergenthaler@stw.de | www.steinbeis-sibe.de
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Tracking Down Crime in a Virtual World

BMBF backs research project involving experts from Steinbeis

The growth in e-commerce has been one of the most important consumer trends of the last decade. But in parallel to a shift in the shop-
ping habits of many Germans, there has a been a change in the side effects of crime. Once the initial mistrust toward online mail-order
companies was dealt with, all eyes turned on data protection issues and now the major problem is fraud, which is affecting many online

sellers. This mainly revolves around payments either not being made at all or being transferred through illegally accessed payment chan-

nels. The Federal Ministry of Education and Research (BMBF) is currently sponsoring School GRC (the School of Governance, Risk & Com-

pliance at Steinbeis University Berlin) alongside the University of Géttingen and Zalando SE to look more closely into the issue over the

course of the next three years.

Often, personal identities set up online to buy products are stolen or
forged and this makes it difficult to investigate incidents and prosecute
criminals. According to an organized crime survey issued by the Federal
Crime Office (BKA), property and financial crime in general (including
online and credit card fraud) have become a particularly important
source of income for criminals in recent years (Federal Situation Survey
on Organized Crime, 2013). A survey has yet to be carried out on orga-
nized fraud in e-commerce, however.

This hitherto generally neglected topic has been the focal topic of a
collaborative research project called ABBO, which was launched at the
beginning of this year. ABBO (a German acronym for the “"analysis and
combat of organized fraud in online shopping”) will investigate new
security concepts aimed at analyzing and combatting organized fraud in
e-commerce. The project involves systematically pulling together key
issues relating to technology, legal aspects and crime. School GRC
(which has many years of experience in the field of business crime) and
its project partners have successfully attracted BMBF funding with a
research concept that falls under a general program called “Research for
Civil Security." The project sponsor on behalf of the BMBF is VDI Tech-
nologiezentrum GmbH.

Under the leadership of the network coordinator Prof. Dr. Konrad Rieck
(University of Géttingen), School GRC is responsible for aspects relating
to background research and gray areas/unreported incidents. The aim is
to assess the current level of risk and thus lay a foundation for experts
at the Institute of Computer Science at Gottingen University to look
into programming and the development of an evaluation platform. The
work carried out by School GRC will involve researching the empirical
evidence relating to fraud in e-commerce. The results this provides will
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be used to make actual statements about structural preparations and
set up the evaluation platform. The evaluation platform is a core aspect
of the technological solution and its aim is to pinpoint incidences of
fraud early and assess the risk for online sellers in real time. But the aim
of the platform is not just to provide more effective protection for on-
line sellers. The project is also about generating relevant information for
police investigations and law enforcement.

To detect irreqular patterns of behavior, the platform works with a vari-
ety of interdisciplinary research fields and pseudonym order data. Using
pseudonym data also provides the required degree of data protection,
since the data that is affected is only visible to the online seller. This
allows Germany's biggest online seller, Zalando, to try out the concept
in an actual online environment and thus say with confidence whether
the evaluation platform is working and can actually be used in the fu-
ture at a reasonable cost. Other partners involved in the consortium are
Heinemann SE & Co. KG and the Géttingen police department.

The project got off to a promising start in February when ABBO was
voted "Project of the Month" by the Federal Ministry of Education and
Research.

Image: © iStockphoto.de/Kameleon007
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Steinbeis team develops technology for removing protective film from prepregs

Lightweight construction is making waves in all sectors of industry. An increasing number of lightweight structures used in the aerospace

and automotive industries are now based on fiber-reinforced plastics. A particularly important field of application is pre-impregnated, se-

mi-finished fiber products, so-called “prepregs". Prepregs are typically made of glass or carbon fibers, which are available as textile wo-

ven-meshes or scrims. The resin in which the fibers are embedded undergoes a continual hardening process making it necessary to store

materials at -18°C. The resin content also means that surfaces are highly adhesive. To make it possible to transport, store and process

prepregs, they are coated on both sides with a film. The Chemnitz-based Steinbeis Innovation Center for Drive and Handling Technology in
Mechanical Engineering joined forces with KVB (the Institute of Construction and Composite Design) and Cotesa GmbH to develop a grip-
ping technology to remove these films. This involved looking more closely into the bond between the protective film and the prepreg.

With the previous process, after the prepreg was cut to size, an opera-
tor would pierce the corner of the foil with a cutting knife, turn the
corner up and tear the film off by hand. Depending on the strength of
adhesion, this process would be more or less long-winded and it invol-
ved significant investment of resources.

To establish how strong the adhesion force is between the film and
prepegs, the project team developed special testing equipment. This
made it possible to examine different carbon fiber-reinforced plastic
prepregs with a surface mass of between 110 g/m’ and 650 g/m’, as
well as cover films of between 32 g/m’® and 96 g/m’. To investigate
whether it would be possible to use conventional gripping technology,
the surface topography of the protective films was closely examined
visually and the adhesion level was ascertained. One finding of the
tests was that the adhesion force was between 2 N/em? and 12 N/em?®

The results of the tests and the need to make a partial separation near
the edge were used as the starting point to test conventional gripping
technology. The benchmark the experts defined was to be able to re-
move material safely without damaging embedded fibers. The results
soon showed that this was only possible with a vacuum suction device
if adhesion was at minimal levels. Since the majority of cover films
adhere much more strongly to prepregs, it is not possible to remove
films safely with conventional gripping technology.

To develop a specially adapted gripper, the project team leveraged the
tendency for adhesive force to be significantly impaired by refrige-
rants. After bringing the separation device into contact with the pro-
tective film, refrigerant is injected through a cannula. A vacuum su-
cker then partially separates the film from the prepreg. This process
has been patented, and the device that has been developed can be

used manually or integrated into automated processes.

Together with its partners, the Steinbeis Innovation Center for Drive
and Handling Technology in Mechanical Engineering carried out the
development of the separation device as part of the Central Innovati-
on Program for SMEs, which is funded by the Federal Ministry for
Economic Affairs and Energy.

Image: A cross section diagram of the separation device
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Tuning Tunesia’s Innovation System to Steinbeis

Steinbeis experts join forces in the country to set up a transfer system

After the sudden and peaceful change in the political system in December 2010, the economic system in Tunisia has been transforming
into a modern knowledge-based economy. Tunisia has developed into a pioneer in North Africa, not just in political but also in economic

terms. Around 1% of gross domestic product (GDP) investment goes into research and development, making Tunisia a positive exception

to other countries in the region, which only invest between 0.2-0.7% of GDP. Tunisia's figures compare more to the EU average of around

2% but they also show that there is still room for improvement. The classic economy also shows scant interest in innovation projects. At

only 20% of total expenditures, the share of investment from the private economy in R&D is extremely low. To counteract this, Steinbeis

experts are providing support with the setting up of sustainable technology transfer in the country.

As innovation is a central pillar of a modern and sustainable economic
system, there is a need to build up more of such activities in Tunisia. Im-
provements are needed in the country, not only in the innovation infra-
structure but also in terms of innovation know-how. Apart from fighting
the loss of specialists, there is a particular need for the proper framework
to make it possible to facilitate the transfer of scientific know-how and
adapt this to the demands of local industry. There are more technology
parks and business hotspots in Tunisia than in its neighboring countries.
A new generation of business startups is starting to expand, originating
from research establishments. Despite this, the number of technology
transfer institutions based in academic and scientific locations - and
with this the degree of collaboration between science and business - is
still minimal and still in the starting blocks.

This is where PASRI (Le Projet d'Appui au Systéme de Recherche et de
I'Innovation) comes in. PASRI is an EU project involving GIZ (the federal
enterprise of international collaboration from Germany), which is acting
as a partner on the PASRI project in Tunisia and has asked Steinbeis not
only to develop strategies for eight existing technology transfer organisa-
tions, but also to join forces with Tunisian experts and conduct a tour of
30 companies to gauge requirements and determine possible solutions by
using technology transfer.

Transfer.

Four Steinbeis experts went on regular trips to Tunisia in 2014 to work
with Tunisian partner organizations and companies. Delivery of the pro-
ject was carried out in partnership with Tunisian consultants to include
local knowledge and make it possible to coach consultants. The results
speak for themselves: Based on the previous analysis, all eight technology
transfer organizations (which stem from a variety of technology fields)
have now worked up concrete action plans and strategies for achieving
more technology transfer. This involved exploring a plethora of different
measures:

m The creation of independent establishments in order to work self-
dependently and efficiently

® Regular visits and analysis of companies

m Evaluation of the results of these analyses to assess which services
could be offered to Tunisian companies

m Collaboration with Tunisian consultants in order to make the process
of project management more professional and to bridge cultural gaps
between science and business

® Mobilization of scientists at research institutions,

The drumming up of additional funding for personnel and material costs

m Establishment of a national network to facilitate exchange and offer
the services of all transfer establishments
® More promotion of initiative and entrepreneurial thinking



m Development of marketing campaigns specifically tailored to the target
group

The second part of the project entailed a tour of 30 companies with an
emphasis on business in ICT, biotechnology, food and beverages, and
mechanical engineering. This was based on the Steinbeis concept of
short consulting sessions and special consultations. To prepare and car-
ry out the visits, help was provided by Tunisian consultants, who were
briefed beforehand on different ways to approach businesses and ana-
lysis. The analytical method used by the experts helped industry to reco-
gnize areas of deficit with respect to innovation.

The company tour allowed the Steinbeis experts to identify around 80
key issues that will need to be addressed by companies through the use
of technology transfer. These include:

m Set up departments responsible for R&D within companies
Improve environmental standards

Introduce recycling

Test new products

Offer analytical services

Develop and implement marketing instruments

Make it possible to collaborate with European partners on R&D

Forge more business contacts in Germany

There was clear interest on behalf of the companies to solve these issu-
es with Tunisian experts, who work professionally and offer industry
experience. The analysis of requirements showed how important it is
that transfer establishments focus on the needs of industry. This was
also taken into account within the strategies of the eight establish-
ments.

There is unanimous agreement among the Steinbeis experts that the
innovation system in Tunisia is making good progress and that the sup-
port from Steinbeis helped to clearly underscore the methods of transfer
and, in particular, market orientation. The Tunisian consultants will con-
tinue to work with the technology establishments and there are already
initial plans to form these into a Steinbeis Tunisia Network. The work
with key players in Tunisia was also fulfilling for Steinbeis as it was
possible to understand and explore many specific issues relating to the
country. Collaboration within the Steinbeis team was also highly fulfil-
ling for all those involved at the different Steinbeis enterprises and a
variety of skills were pooled from different industries, areas of consul-
ting and federal states. Summarizing his deep satisfaction after the pro-
ject, Frank Graage, head of the Steinbeis Research Center Technology
Management North East, stated: “This kind of interdisciplinary and in-
tercultural experience, which often hopped between communication in
three languages - no more than two of which | actually understood - is
something I'm glad | didn't miss out on. | look forward to more projects
in Tunisia with Steinbeis colleagues.”

Steinbeis Research Center Technology Management North East

Services

® Management of EU and innovation projects in the fields health
economy, biotechnology, environmental technology and renewa-
ble energies

® Consulting and coaching of technology SMEs for internationali-
zation and innovation management

® Seminars and Training on EU applications, management and use
of research results

® Access to partners through the Enterprise Europe Network and
Baltic Sea network ScanBalt

Steinbeis Transfer Center Economic and Technology-Policy Dia-
logue

Services

® Policy advice, consulting and coaching of decision-makers

® Training, coaching of work shadowing

® Seminars, conventions

® Information and study tours for entrepreneurs and decision-ma-
kers

® Expert reports

Steinbeis-Europa-Zentrum

Services

® Information on European Union research and technology pro-
grams

¢ Advice on submitting applications and financing projects

® Analysis of companies' research potential

® Support with searches for collaboration partners for training in
consortia

® Project management

® Support with the use and application of research results and
transnational technology transfer

® Running of conferences, information days and workshops

Image: Fatma M'Selmi, who coordinated the project on behalf of GIZ, and who will also be involved in building
up a technology transfer network in Tunisia based on Steinbeis principles.
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Wanted: Consultants!
Setting up a successful new business with Steinbeis - the
EXI startup voucher

Steinbeis has been reapproved as a project partner for the ESF Fun-
ding Program for Business Startup Consultation. Sponsored by the
Baden-Wiirttemberg Ministry of Finance and Industry with funding
from the European Social Fund, the program offers consultation
vouchers (EXI) to entrepreneurs for free advice — without red tape
- on almost all issues relating to setting up a new business.

The previous funding program ran from 2012 - 2014, during which time
the founders of over 800 potential startups in Baden-Wiirttemberg we-
re helped to prepare for future self-employment. Steinbeis consultants
can provide potential entrepreneurs with advice, support and coaching
on the planning and implementation of a new business. Up to 10 wor-
king days of backing is available per business founder. To join the pool
of EXI advisors, consultants must fulfill the following conditions:

= Consulting knowledge

= Management and organizational skills

= General business knowledge (business and technical knowledge, in-
dustry and product know-how)

= Interpersonal skills

= Willingness to undergo further training

= University degree or similar

= Five years' experience as a consultant

= Expertise relating to startups

Funding the Efficient Use of Resources
Steinbeis provides L-Bank Baden-Wiirttemberg with
expert advice

Since 2012, Steinbeis has been acting as an expert advisor on the
energy efficiency funding program of the Baden-Wiirttemberg
State Bank (L-Bank). The energy efficiency funding program enab-
les small and medium-sized businesses in Baden-Wiirttemberg to
apply for subsidized loads for investments in their business, on the
condition that these will result in significant energy savings. Stein-
beis acts as an expert advisor to banks on issues relating to energy
savings by providing the lender with the necessary validations.

Around 1,000 funding applications have been assessed by Steinbeis
since the program was set up. In February, L-Bank expanded the exis-
ting energy efficiency funding program as part of a collaboration with
KfW. In the future, small and medium-sized enterprises in Baden-
Wiirttemberg will also be able to apply for subsidized loans for measu-
res aimed at saving company resources (e.g., raw materials, parts, con-
sumables and auxiliary materials) and for measures that help protect
the environment (e.g., air pollution controls, soil and groundwater pro-
tection).

The conditions and the process for submitting applications for invest-
ments relating to saving resources are the same as they are for energy
efficiency projects. Steinbeis will continue to act as a professional
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[l AE  Ralf Lauterwasser, Ines Gehring
e Steinbeis Headquarters (Stuttgart)
[=] ralf lauterwasser(@stw.de; ines.gehringl@stw.de | www.steinbeis-exi.de

partner to lenders and the state bank for the expanded resource effici-
ency funding program and provide expert advice on resource efficiency.

The resource efficiency funding program is divided into two parts. Part
A - Energy Efficiency - offers funding as before for (a) individual mea-
sures relating to generating and consuming energy efficiently, (b) the
construction of new, energy-efficient business premises, (c) the refur-
bishment of existing buildings to improve energy efficiency. Part B -
Material Efficiency and Environmental Technology - will make it possi-
ble to fund measures aimed at saving company resources and measures
with a general bearing on environmental protection.

[=I%HE  Lukas Breucha, Katharina Maurer
fa Steinbeis Headquarters (Stuttgart)
lukas.breuchaldstw.de; katharina.maurer(@stw.de | www.stw-beratung.de




“My hope is to forge good contacts through the Stelnbels
Network”

An interview with Professor Dr.-Ing. Heinz-Leo Dudek

Professor Dudek, you're the founder and managing director of IWT
Wirtschaft und Technik GmbH which has been part of the Steinbeis
Network since last year as a corporation under Transfer GmbH at
the Baden-Wiirttemberg Cooperative State University (DHBW).
What are the goals of your corporation and what benefit do you
derive from the network-like nature of the Steinbeis organization
in pursuing those goals?

IWT Wirtschaft und Technik GmbH sees itself as an institute of adult
education, knowledge sharing and technology transfer at DHBW Ravens-
burg. So our focus lies in the development and organization of continu-
ing professional development programs. Our target group is people wor-
king for companies in the region. We talk about “rounding off the
engineer" and offering a variety of courses and seminars on business
administration topics and personal development, but also specialist
technical fields. Of course, as we want the courses we offer to expand,
we'll need more experts to come on board as lecturers in the future. My

hope is to forge good contacts through the Steinbeis Network.

The emphasis of work at IWT lies in continuing professional deve-
lopment and knowledge transfer, as well as research and technolo-
gy transfer. What services do your customers ask about, especially
around Lake Constance and in Upper Swabia?

Knowledge and technology transfer is a further key area for us and it's
about providing companies in the region with advice and support with
their development projects. To do this, we line up contacts for the com-
panies with professors working at the DHBW in Ravensburg. They work
on testing projects, analysis and consulting projects. There's particular
demand for topics like electromagnetic compatibility, lean production
and telematics.

Could you give us some insights into your current projects? What
are the main areas you're working on and what trends are you
noticing?

The biggest project we're working on at the moment involves the verifi-
cation and validation of user-guided IT systems. It's an extremely interes-
ting topic because it's about finding ways to test complex software when

the control loop under normal operation includes people. Because soft-
ware has to be tested every time a new version comes out, wanting to
automate testing is obvious. The only thing is how to automate the hu-
man part. Also, at what point does it make sense from a financial stand-
point to invest in automated testing? These are questions we're looking
at extremely closely at the moment, using data taken from software de-
velopment projects from a variety of partners in industry. And because
more and more companies will network their IT systems (as in Industry
4.0) this topic will become even more important in the future.

Antoine de Saint-Exupéry wrote: “You cannot look into the future,
but you can lay foundations for the future - for the future can be
built.” What does your construction plan for the future look like,
and how do you want to implement it?

| was over the moon in January 2015 when IWT Wirtschaft und Technik
GmbH was selected to receive the honor of becoming a project sponsor
for the RegioWIN Lighthouse Project (“Bodenseelnnovativ"). This should
bolster innovation even more after 2016, to the benefit of companies in
the area. I'm sure we'll also need support from other Steinbeis experts for
this.

Professor Dr. Heinz-Leo Dudek is
" the director of IWT Wirtschaft
5 und Technik GmbH, an enterprise

in the Steinbeis Network under
Transfer GmbH at the Baden-
Wiirttemberg Cooperative State
University (DHBW). The purpose
of the charitable corporation is
the development of vocational
training including student sup-

-

port and the promotion of sci-
ence and research.

[ Professor Dr.-Ing. Heinz-Leo Dudek
IWT Wirtschaft und Technik GmbH (Ravensburg)
SU1790R@stw.de | www.steinbeis.de/su/1790
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Steinbeis helps the next generation at the phaenovum school research center

In Lorrach, in the southwestern tip of Germany, young researchers can be found going about their work at a school research center called
phaenovum. The center, which offers instruction on scientific and technical topics to children and adolescents from Germany, France and
Switzerland, is enough to raise the pulse of researchers of any age. The Steinbeis Transfer Center for Embedded Design and Networking is re-

sponsible for organizing activities relating to information technology and robotics. The center offers students with a variety of school back-

grounds the opportunity to dabble with their creativity and explore robotics and IT — without the pressure of the classroom or curriculum.

To get their minds around the fundamentals of robotics, students use
LEGO robot kits called Mindstorms and a humanoid robot called NAO. In
a series of extracurricular courses, they gain hands-on experience of
programming in Java, Python and C/C++. Topics that particularly pique
the interest of the young programmers are explored in more detail in
weekend workshops. Top of the charts at the moment is embedded pro-
gramming using the popular platforms Raspberry Pi and Arduino. The
students also enjoy programming modifications to the popular compu-
ter game Minecraft.

"The programming skills the students pick up here can be intensified on
school projects or presented at school contests like the youth research
‘Jugend forscht initiative," explains Lars Méllendorf, a project engineer
at the Steinbeis Transfer Center for Embedded Design and Networking,
and director of the department of information technology/robotics at
phaenovum. Another alternative for the young ones is to join the teams
taking part in robotics competitions with LEGO Mindstorms or NAO - as
they did with success in November 2014 when a phaenovum team came
third in the Obstacle Robot Race category at Quanta, the international
science competition in India.

Students do not just acquire much sought-after IT and robotics skills,
however. At the same time they can also rub shoulders with potential
future employers. A number of companies in Lorrach and the area back
the program, arranging outings, showing students the world of work
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and offering internships. This is the way up-and-coming talent will be
fostered in the future and both parties benefit.

The program for promoting the next generation began in 2003 when
Prof. Dr.-Ing. Axel Sikora, director of the Steinbeis Transfer Center for
Embedded Design and Networking, partnered with Innocel Innovations-
Center Lorrach GmbH, an economic development enterprise belonging
to the city of Lorrach. Together, they launched a project called IT Semi-
nar to provide extracurricular courses on robotics. The weekly courses
revolved around work with the LEGO Mindstorms kits. The phaenovum
school research center was set up in the Lérrach border triangle in 2007
at which point the IT Seminar project was expanded to include informa-
tion technology and robotics. From the start, the student activities have
been sponsored by a variety of well-known firms in the region, as well
as foundations and public funds.

[=E E Lars Méllendorf
: B Steinbeis Transfer Center Embedded Design and Networking (Heitersheim)
ek u0659mstu de | www.stzedn. de
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Excubation: An Alternative Innovation Model

bwcon helps companies with the implementation of innovation projects within the organization

With a variety of specialized high-tech businesses in the area, Baden-Wiirttemberg is one of the leading technology regions in Europe.

The fast pace of the internationally networked technology markets in which these companies operate requires them to make existing pro-

cesses as efficient as possible, and, at the same time, implement revolutionary innovations. This is the only way for such companies to se-
cure their competitiveness in the long term. bwcon, an enterprise in the Steinbeis network, has set up a special interest group (SIG) wor-
king on the topic of “Excubation — corporate innovation with autonomous teams.” Its aim: to help companies meet this challenge.

One reason that companies differ in their ability to adapt to the competi-
tive nature of innovation lies in the fact that established technology firms
sometimes find it difficult to implement transformational innovation
within the company. One of the key challenges they face is how to alloca-
te resources efficiently, given the internal battle for resources between
projects that are aimed at preserving the existing business (through ex-
ploitation) and those that will shape and establish future business (through
exploration), as described by Gilbert and Eyring (2010).

The goal of the Excubation SIG is thus to bolster the competitiveness of
technology companies from Baden-Wiirttemberg by providing them with
an effective instrument for implementing transformational innovation in-
itiatives. This would involve improving their ability to adapt to strategic
challenges, especially when it comes to implementing transformational
fields of business in parallel to existing business processes (organizational
ambidextrousness). The bwcon experts also recommend effective structu-
res, referring to a technique called “the excubation of semi-autonomous
teams of entrepreneurs.” Such structures would improve the efficiency of
used resources and reduce risks in the early development phases of trans-
formational innovation initiatives.

The fact that key technology companies in Baden-Wiirttemberg consider
it important to bolster competitiveness — and strike a healthy balance
between the advantages of an agile startup organization and the resource
advantages of established technology firms - is reflected by their involve-
ment in the SIG. Originally set up in the fall of 2013, the companies wor-
king with the SIG include SAP, HP, Mahle and Carl Zeiss. This industry
consortium is being moderated by Heinrich Siemers, director of innoWerft
Technologie- und Griinderzentrum Walldorf Stiftung GmbH, an "incubati-
on" spin-out on the SAP Campus.

At previous workshops, discussion took place between top managers from
a selection of technology companies, investors' representatives and con-
sulting organizations, with the support of the Institute for Strategic Inno-
vation and Technology Management (IST) at Constance University of Ap-

plied Sciences. The participants looked at key issues relating to the
development of module-based methodologies. These could be used to in-
troduce excubation as an alternative model of innovation along the lines
of a requirements analysis. Excubation is being considered as a technique
to manage semi-autonomous teams of entrepreneurs. These would be sys-
tematically "excubated” from the existing (parent) company into tempora-
ry spin-outs. If the strategic fit is good, they could be spun back in to the
organization at a later point. This provides technology companies with an
effective instrument of organizational restructuring, allowing them to de-
velop transformational business fields. A particular benefit of this model is
that companies gain access (at least indirectly) to organizations able to
offer them external resources - organizations it would otherwise be un-
economical or inappropriate to approach. At the same time, the approach
is less risky, both for the team of entrepreneurs and for the technology
company. The model thus makes it possible to improve resource allocation
and thus also the financial viability of transformational business fields
(Gilbert and Eyring, 2010). The aim of the initiative organized by bwcon is
thus to develop appropriate methods and tools.

Image: Alternative innovation model

%X Marc Kanig
bwcon GmbH (Stuttgart)
marc.koenig(dstw.de | www.bwcon.de

Prof. Dr. Guido Baltes

HTWG Konstanz University

Institute for Strategic Innovation and Technology Management (IST)
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“For industry, internationalization stopped being a one-way

street a long time ago”

An interview with Jiirgen Oswald, CEO of Baden-Wiirttemberg International

Mr. Oswald, as the person in charge of Baden-Wiirttemberg Inter-
national (bw-i), you'll be the first to know that internationalizati-
on is coming along well in the German economy. What opportuni-
ties and challenges do you see for small and medium-sized
enterprises (SMEs) in Baden-Wiirttemberg? And in particular,
what obstacles do you believe these companies need to overcome?

Time and again on our delegation trips abroad, | get to see what major
opportunities there are to go international. On the one hand, it allows
companies to access new sales markets and enjoy new growth. On the
other, they can benefit from the lower production and procurement
costs, or access to raw materials, especially in newly industrializing
countries. | find one advantage particularly important: International
competition promotes companies' ability to innovate. Companies with
foreign operations spend almost twice as much on R&D as companies
with no overseas activities. Ultimately, companies that make the step
abroad safeguard their competitiveness and jobs back in Germany.

But internationalization also has its challenges, especially for SMEs. One
should not underestimate the cost of management in developing and
implementing an internationalization strategy. Target markets have to
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be defined, the specific conditions in each market have to be understood
and risk has to be analyzed - and to do this, you need the financial re-
sources. Another challenge is the bureaucracy, the rounds of approvals
and property rights in each of the target countries. For a company with
150 employees, this is no mean task. This is why the bw-i has set up its
own office in China - one of the most important growth markets. The
office is in Nanjing to help SMEs from Baden-Wiirttemberg enter the
market.

bw-i celebrated its 30th anniversary in 2014. How has the nature
of your work changed over the past three decades?

Our company was set up in 1984 as the Baden-Wiirttemberg Export
Foundation. Its aim was to help SMEs with their export activities. As the
years went by, we took on new activities. The last time was in 2004,
when we were given the job of helping universities and research insti-
tutions in the state with internationalization. By the way, this combina-
tion between business on the one hand and science and research on the
other makes us unique in Germany. In terms of company support, our
focus has now shifted. It used to be about helping small and medium-
sized companies to enter new foreign markets, whereas now the em-



phasis lies in exploring collaboration between Baden-Wiirttemberg and
foreign companies, as well as universities and research establishments.
The programs offered by bw-i also make a contribution to more intensi-
ve exchange between business and science and academia.

It's not just business that is subject to more global competition
than ever before, the same applies to science and research. bw-i
helps universities and research establishments in Baden-Wiirttem-
berg with their internationalization efforts. What challenges does
this process bring for the German university and research system?

It's right to say that globalization is resulting in increasing competitive
pressure for our universities and research establishments; they're com-
peting for the best grey matter and the best collaboration partners.
Since more than 90 percent of global knowledge comes from outside
Germany, we have to tap into this potential knowledge for our research
and work, with the best scientists and most innovative researchers, in all
corners of the globe. At the same time it's important to improve the
appeal of Germany to foreign scientists, professors and students. This is
linked to another challenge in internationalization for our education:
Science and business need a new, up-and-coming generation of highly
educated people who are versed in internationally relevant issues - and
to answer this demand, the universities have to offer the right degree
programs and become more international in all areas. This ranges from
setting up international partnerships and exchange programs to partici-
pating in cross-border projects with international partners, integrating
international aspects into the curriculum and recruiting people with
international experience. bw-i provides the universities and research
establishments in the state with support and supervision to help with
this internationalization process, providing relevant information, which
helps create impetus, even across multiple establishments.

If the issue is internationalization, then one aspect that mustn't be
forgotten is technology transfer. What aspects do you consider
particularly important in this respect?

For industry, internationalization stopped being a one-way street a long
time ago. In some areas it's now evident that the drive to establish a
foundation of technological know-how - in countries like China, India
and Korea - was so successful that the bedrock of leadership in future
markets like electric mobility is no longer automatically in the western
industrialized nations. As a consequence, it's becoming increasingly im-
portant for German companies to engender exchange with foreign part-
ners in more challenging areas. We know from experience that this is
much easier for big companies than our SMEs. As | said before, lining up
collaboration abroad for small and medium-sized enterprises in the sou-
thwest is part of our core business. We organize events in Germany and
elsewhere to provide a platform to facilitate technology transfer and
kindle innovation processes.

Steinbeis and bw-i have been working together successfully for
years now, on a variety of projects. Where do you envisage areas
to develop this collaboration in the future, especially when it co-
mes to technology transfer?

The two organizations have been collaborating successfully for some
years, especially on strategically important projects. For example, we
took internationalization of Micro-TEC Siidwest (the leading business
cluster) forward as part of the MicroTEC Worldwide and Pro-Excellence
projects. Insights from these research projects also laid an important
foundation for the request for proposals for the business cluster agency
ClusterAgentur Baden-Wiirttemberg (CABW). CABW was set up by the
Ministry of Economy and Finance in late 2014 with the aim of making
cluster management more professional, and it's receiving support from
VDI/VDE, Steinbeis and bw-i. There's a further technology transfer colla-
boration on the horizon as part of CABW's activities. The different tech-
nologies and application areas provide a rich breeding ground for acti-
vities, often spanning different business clusters, and if these are
cross-border, some of them will be jointly implemented by Steinbeis and
bw-i.

Image: © bw-i
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Energy Efficiency Renovations. th Foots the Bill?

Steinbeis study investigates the passing on of renovation costs for rental accommodation

According to an agreement signed by the two parties of the coalition government, the percentage of money invested in the renovation of
rental real estate that can also be passed on to tenants will go down from the current rate of 11% of chargeable costs to 10%. This figu-
re should also be limited to the period of amortization. The ruling is currently being implemented by the justice department. It is based on

a false premise, however, regarding the actual revenues landlords can generate through renovations - this is the opinion of the experts at
the Center for Real Estate Studies, a Steinbeis Transfer Institute belonging to Steinbeis University Berlin. Under the scientific chairman-
ship of Prof. Dr. Heinz Rehkugler and Prof. Dr. Marco Walfle, the experts conducted a study which came to the conclusion that limiting
the amortization of renovation costs weighs heavily on the revenues of landlords, which mostly become negative. They believe that the
new law had a much greater impact on the financial standing of landlords than another hotly debated measure: rent control.

The basis of the project was a close examination of the financial viabi-
lity of energy efficiency renovations. Drawing on a variety of possible
rent price scenarios, the researchers at the institute developed a calcu-
lation model for simulating the profitability of measures based on diffe-
rent reference value models. This made it possible to estimate the im-
pact - not just for landlords but also for tenants - of the following
factors: increases in energy costs, renovation costs, increases in refe-
rence rental prices, the level of the original rent, the nature of financing
and backing for completed renovations, the duration of the tenancy
agreement after renovations. The calculation model showed that han-
ding on 11% of renovation costs now and only 10% of costs in the fu-
ture, did not actually correspond to returns of 11% and 10% in nearly
any of the cases studied. If anything, according to the base model, the
yield rate before and after tax was around 5.5%, with a relatively long
amortization period of around 22 years. This had a particularly dire im-
pact if, as is often the reality, it is assumed that the average rental ag-
reement lasts 10 to 15 years. In such cases, renovations to improve
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energy efficiency are practically never worth it if landlords want to rent
out real estate again and the achievable rental price is less than the
extra cost of the renovation. In re-renting situations when rental prices
are indeed much higher than reference rates in the area, there is a
strong incentive for landlords to “drive out” tenants with the threat of
higher rent after renovations - and then charge more for rent, which
they would not have been able to by continuing with the current agree-
ment.

From the tenants' viewpoint the renovation costs they have to meet
contrast with the savings they can make on heating costs. Even when
renovations do make sense from a financial standpoint, the higher rent
significantly outweighs the savings on heating costs for many periods,
which is a burden on tenants. Since the costs that can be handed on to
tenants are not linked to the savings they make, tenants will often not
actually see net savings in the long term. Again, this strengthens the
weight of the argument people use regarding short tenancy agreements:



Tenants pay for potential savings in the long term - savings they will
never benefit from. For the tenants, the equation is basically the same
as it is for the landlord: If tenants move out within 10-15 years of the
renovation, and the renovation costs were handed on at the permissible
rate, generally tenants have to pay more rent for the entire period than
they can save in energy costs.

The German rental market reflects this dilemma. The renovation costs
that are actually handed on to tenants are on average much lower than
is permissible by law. The price just about stays level for rent, so increa-
ses in rent cancel out the savings that can currently be made on heating.
The costs that can be handed on to tenants do not make it possible for
landlords to make reasonable returns on their capital.

The Steinbeis study shows that the main drawback with the current law
on handing on the cost of renovation work will also not be eradicated
by the new amendment: It does not even start to solve the "landlord-
tenant dilemma," it practically completely kills off any incentive for
landlords to carry out energy efficiency renovations, yet it still does not
prevent tenants from being unduly burdened with costs, nor does it
prevent renovations being misused to evict tenants. This is because the
handing on of renovation costs is still not in any way linked to how
successful renovations were.

According to the Steinbeis experts, it would therefore be necessary to
radically change the approach used to regulate increases in rental prices

Steinbeis Transfer Institute Center for Real Estate Studies
(CRES)

A Steinbeis Transfer Institute, the Center for Real Estate Studies
(CRES) was founded by the Freiburg-based real estate academy

Deutsche Immobilien-Akademie (DIA) in mid-2008 before being
taken over by Steinbeis University Berlin in December 2010. The in-
creasingly complex nature of real estate - fuelled not only by real

estate issues but also fiscal developments, marketing trends and
economic factors - is changing the requirements and job profiles
of professions in the industry. To succeed in the profession, it is be-
coming increasingly important to gain good qualifications and
gather practical experience in specific fields. This is the motivation
for the CRES to provide professional academic training for people
working in the real estate industry through its state-approved
bachelor's and master's degree programs.

Aside from providing vocational training, the CRES also engages in
research into the real estate industry. Both the CRES and DIA are
currently supporting several research assistants in their studies to-
wards a doctorate in real estate topics.

after energy efficiency renovations. A model of proportions, linking the
handing on of renovation costs to the actual success of the measures,
would be a much better solution to the outlined problem. This would
ensure that renovations are only carried out

m if they make sense

m if landlords make suitable yields on their capital investments

m if the renovations to save energy are not misused and tenants are not
exploited

To keep promoting energy efficiency renovations, it would seem to make
sense to leave the gains made by using public support in place, as an
incentive to landlords.

Image: © iStockphoto.de/Dina Sigtrix
The full version of the study is available in German on the CRES website.

(=] [a] Prof. Dr. Marco Walfle
S8 Steinbeis Transfer Institute Center for Real Estate Studies (CRES)
(=] (Berlin/Freiburg)
sul477@stw.de | www.steinbeis-cres.de
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Reaching Patients when Every Second Counts
Steinbeis analyzes roadside and air rescue systems

The debate surrounding a possible amendment to rescue services
legislation in the state of Mecklenburg-Western Pomerania has
shown that emergency access to patients from the air or on the
highway and the quick transportation of patients to a medical
center are key factors to address. With complex medical support
and procedures, the health care guidelines of medical associa-
tions stipulate tight time slots within which emergency patients
have to reach centers. The Steinbeis Transfer Center for Geoin-
formatics was given the task of analyzing the actual accessibility
of centers in Mecklenburg-Western Pomerania using GIS data.

Emeargency wehicls avislability snalysis, Meckleaburg-Westemn Pomerania

Analysis of availability of roadside rescue services using OpenStreetMap data

Saskia - an app that helps with the pronunciation
of sibilants

Student project on a concept to help children with speech
difficulties

Lisps are common in childhood, when some children have problems
with the formulation of sounds. Saskia is an interactive toy that
helps with lisp therapy. Lukas Diirrbeck, a student at the Wiirz-
burg-based Steinbeis Research Center for Design and Systems, has
been working with experts to develop an app that will provide an
innovative approach to speech therapy.

Saskia is a snake that invites children to practice with it. The app itself
is actually integrated into a soft toy which gives it a personality. This
aspect of the design is an important factor as the children with the lisp
then become involved in a dialogue with a "real” character who would
like to help them with their speech impediment. As the child plays, it
provides itself with therapy in a totally natural way.

The exercises with the snake complement regular lisp therapy. The child
is taken through a series of exercises to improve listening so that the
child recognizes correct pronunciation and reinforces the right lip and
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In a relatively large state like Mecklenburg-Western Pomerania, major
distances have to be covered between different emergency centers, the
location of an emergency and a suitable hospital, so there is no guaran-
tee that agreed time slots can be adhered to. Given this situation, the
Siidstadtklinikum in the south of Rostock invited Steinbeis experts to
conduct a time-location analysis and examine existing emergency ser-
vices data and the supply infrastructure using geo-information systems
(GIS) and geo-data. This had to be plotted and illustrated for routing
and availability purposes.

The experts evaluated the transportation modes used by the emergency
services on the highways and in the air. Drawing on a variety of tech-
niques and GIS tools (an “availability analysis" using OpenRouteService,
OSM data, ArcMap tools and ArcGIS online), a comparison was made
between geo-data and the road network in order to assess the quality of
results. Using different approaches made it possible to ascertain which
areas could be reached within a specific timeframe. The resulting poly-
gons were superimposed on the boundaries of rural districts. Availabili-
ty could be calculated for each pocket of inhabitants by multiplying the
outlying areas by the population densities.

=] o I% Prof. Dr.-Ing. Ralf Bll, Dr.-Ing. Christian Seip
E £~ Steinbeis Transfer Center Geoinformatics (Rostock)
[=iE su0447@stw.de | www.steinbeis.de/su/447

tongue movements. The smartphone app analyzes the frequency of sig-
nals from the microphone. The highly accurate software recognizes if an
S is mispronounced, reacting with corresponding questions, answers
and suggestions.

It makes sense to use smartphones for this kind of application because
they are so widely available. Parents can use the software without ha-
ving to pay for extra hardware, thus providing meaningful support to
the work carried out by the speech therapist.

The application was developed as part of a degree project carried out by
Diirrbeck at the Steinbeis Research Center for Design and Systems. With
support from partners in industry and science, it can now be launched
in the market.

[= Prof. Erich Schals, Lukas Diirrbeck
Steinbeis Research Center Design and Systems (Wiirzburg)
« su0983@stw.de | wwwsteinbeis.de/su/983
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Steinbeis student develops concept for a new group reporting system

How much turnover was made in individual areas of the business, throughout the whole group of companies? Which products have we

sold and in which periods? How high was the direct product profitability for a specific group of products and could the costs be met?

These were the issues looked at by Martin Pantel for a degree project as part of his studies toward a Master of Science in Controlling &
Consulting at the School of Management and Technology, which belongs to Steinbeis University Berlin. Pantel's project was sponsored by

MAGE Solar AG.

MAGE Holding includes four business divisions spanning four areas of
technology: roof and construction systems, solar and water technology,
facades and solar assemblies, and fixtures. MAGE Solar AG is responsib-
le for photovoltaic products and is experiencing rapid growth. This is
reflected in the operational setup of the organization: As a result of its
growth, the business structure and processes change frequently, and
reporting systems have to be adapted accordingly. New factors can have
an influence on current and future reports, as well as internal and exter-
nal reporting requirements. Given the situation, it was necessary to take
a closer look at the underlying approach taken to reporting, and to ma-
ke adjustments where necessary. In particular, one interesting approach
for MAGE Solar AG to consider is the central storage of data. There was
particular interest in a multidimensional "data cube" for use with ana-
lysis and evaluations. This data cube could allow for logical illustration
of data, with each dimension of the cube providing easy user access.

One of the key goals for Pantel during his master's degree was to inves-
tigate the existing IT systems landscape at MAGE Solar AG and come up
with a concept for possible ways to introduce a data cube within the
company. MAGE Solar AG would derive value from having a uniform
basis of data and this would improve decision-making in senior ma-
nagement. Furthermore, it would be of benefit to MAGE Solar AG to
have automatically produced reporting data which is not just current,
but also easy to interpret.

A key aspect of Pantel's project was to develop a concept for the data
cube in such a way that reports would generate the right data. Ideally,
data would have to be produced automatically and be understandable
and up to date. Pantel also had to consider the eventuality that new
units or business areas may be set up and these would also have to be
included in reporting systems. This would be an opportunity to add value
for MAGE Solar AG by keeping the reporting process flexible and make
it easy and efficient to manage. To establish a foundation for implemen-
ting the data cube concept - in keeping with the outlined requirements
- Pantel developed a theoretical model for the different reporting di-

mensions. These included different classification hierarchies. While loo-
king at possible approaches, the priority for Pantel was to do justice to
the situation and requirements of MAGE Solar AG, focusing primarily on
various feasibilities within individual dimensions and ways to integrate
this into the reporting system to make evaluations. Overall, it would
have to be possible to implement requirements laid down later by seni-
or managers and do this quickly in keeping with quality expectations
and objectives. Based on the database model that was developed, Pantel
examined different concepts and indicated next steps toward a possible
implementation.

The results of Pantel's work speak for themselves. The company now has
a comprehensive, standardized and multidimensional model that gene-
rates meaningful content and can be used in MAGE Solar AG group re-
porting. Once the concept has been implemented, it will be possible to
create reports with full access to cost accounting. The data cube means
that reporting data can be evaluated and exported for the entire MAGE
Solar Group. The system also provides senior managers and people res-
ponsible for sales issues with an additional instrument of analysis and
control.

Image: © fotolia.de/Kentoh

= Teresa Badi-Ulmer
School of Management and Technology at Steinbeis University Berlin
2= (Berlin/Filderstadt)

teresa.badi-ulmer(@stw.de | www.scmt.com

Martin Pantel
martin.pantel(dshb.stw.de
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Occupational Health Care Management:
The Benefits to Workers and Companies

Steinbeis Transfer Institute develops concept for older employees

In 2009, the German federal office of statistics predicted that the number of people of a working age in Germany would fall by around

359% from 49.7 million in 2010 to 32.6 million in 2060. This trend can hardly be avoided, even with a much higher number of people en-

tering the country and an extension of the average number of working years. Even today, some sectors of industry are noticing a deficit
in new workers. Demographic change in Germany will result in a rise in the average age of workers. So it can only be in the interest of
companies for older employees to stay on at work for as long as possible and remain healthy. Given all of these issues, the experts at the
Villingen Institute of Public Health (VIPH), a Steinbeis Transfer Institute belonging to Steinbeis University Berlin, have developed a con-
cept under the leadership of Dr. med. Lotte Habermann-Horstmeier: aBGM (which translates literally as "age-appropriate occupational

health care management.")

For companies that want to support their increasingly aging workforce
and keep them fit to work in the future, it's not enough to simply offer
their employees one-off occupational health activities. It is doubtful
whether they will be either effective or efficient because, by themsel-
ves, initiatives have little discernible impact. Instead, it is important to
see occupational health care management (OHM) as a holistic activity.
OHM goes far beyond conventional activities of health promotion
within companies. It involves establishing an overall health promotion
framework at the company or institution, which has to be combined
with meaningful preventative and health promotion measures at the
individual level.

Transfer.

Given the fact that society is getting older, effective OHM should now
always be about providing "age-appropriate” OHM. This was the thin-
king behind a concept called "age-appropriate occupational health
care management” (aOHM) which was developed by the Villingen Ins-
titute of Public Health (VIPH), a Steinbeis Transfer Institute. The idea
was based on strategies and instruments used by the German Network
For Workplace Health Promotion (BKK. Maintain Employability. Strate-
gies and Instruments for a Long and Health Working Life. BKK Federal
Association, 2007). Central to the success of an aOHM within compa-
nies are the inclusion of company management and workers, a positi-
ve and cooperative leadership style, and a company culture based on
mutual appreciation.



Health programs

Continuing professional
development

Return to work

One of the first steps when planning an aOHM is to record the chan-
ging age profile of the company by conducting an "age structure ana-
lysis." Based on this, a checklist can be drafted to capture key areas of
action. This provides a snapshot of the current work and employment
setup within the company, taking the current and future age profile
into account. This analysis should also include the results of a "work
ability index." This shows how people see their own ability to work
(now and in the future). To create an understanding for key issues, a
workshop can be offered to workers to look at age and health topics.

Based on this approach, aOHM can be customized to the individual
company and it can have an impact on many areas of the business. To
successfully introduce concrete measures, it is essential to coordinate
development plans and this should be underpinned by an integrated,
holistic strategy for the whole business. Actions in different areas ha-
ve to be carefully dovetailed:

m |f workstations and working environments are to be designed ergono-
mically, they should be continually adjusted to changes in people's
physical ability to perform certain tasks. This helps prevent improper
physical workloads.

| |t is also beneficial to older people if work and procedures can be
made more adaptable. This can involve changes in tasks and wor-
kloads which offers people greater variety and makes it easier for
them to learn new things. In such contexts, it can be advantageous to
have team members of different ages. Improving work organization
includes measures aimed at reducing time pressures.

| [t is increasingly important to offer older workers activities that allow
them to define their own working hours in keeping with concepts of
work-life balance -something that is also well received by younger
employees. It may be worth considering moving away from shift work
since older shift workers are much more likely to fall ill. If possible,
the planning of shift rosters should revolve around health promotion.

m Depending on the operational requirements, it may be possible to
introduce company health programs and offer checkups and preven-
tative medical examinations. Other possible measures include setting
up communal sports activities, canteens with health foods and inst-
ruction on “anti-stress strategies.” Health care programs generally
have a long-term impact, but only if the necessary prerequisites are
fulfilled within the business.

| |t is often misunderstood how effective continuing professional deve-
lopment can be as part of aOHM. Companies with a policy of offering
training to all employees, simultaneously, independent of the age
group, often expand the understanding of everyone involved. This
helps protect older workers from excessive workloads since they can
be reallocated to alternative areas of the business.

m Effective aOHM also includes step-by-step reintegration when an
employee returns to work after a long period of absence for health
reasons. As people get older, the number of sufferers of chronic illness
increases so it becomes all the more important to introduce options
to successfully return to work.

Small and medium-sized enterprises often believe that comprehensive
OHM programs are prohibitively expensive for companies of their size.
As a result, when the experts at the Steinbeis Transfer Institute in Villin-
gen were designing their aOHM program, a key consideration was that
the concept could be adaptable to any size of business. Whether occu-
pational health care management is ultimately effective and financially
viable for a company can be checked and assessed in an “"outcome eva-
luation.” Unfortunately, most companies reject this option for cost rea-
sons, but even in this area there are ways for SMEs to limit outlays.

Image: age-appropriate occupational health care management (a0HM) includes instruments in many areas of
the business.

[= Dr. med. Lotte Habermann-Horstmeier, MPH

Steinbeis Transfer Institute Villingen Institute of Public Health (VIPH)
(Villingen-Schwenningen)

su1743M@stw.de | www.steinbeis.de/su/1743

Transfer.



il0

l Aws DEPENDENT

RTYR,

“German companies should never underestimate the

RE

Chinese competition”

EXPENDITURES

ART I
UTILTYRI

|

1

An interview with Elliot Papageorgiou, expert for the Steinbeis Symposium of Security in Business

Mr. Papageorgiou, protecting a company's information and know-
how is increasingly entering public discussion. Your law firm, Rouse
& Co. International LLP, is one of the leading IP consultancies in
China. What work do you do to help companies in Germany?

German companies generally already have good advisors when it comes to
intellectual property (IP) matters. Rouse mainly focuses on adapting IP
strategies and processes for and to the Asian markets and especially Chi-
na. The process requires acute awareness among German managers of the
problems that may arise with the different approaches to a successful IP
strategy in China. We examine the current IP strategies to identify weak-
nesses or potential for improvements, and we make sure we also devise a
strategy for keeping track of and searching local competitors' rights. We
also provide support with the implementation of the agreed strategies for
monitoring competitors' IP rights. It is also important to have well-
thought-out strategies on whether and when to challenge the competi-
tors IP rights, and how to ensure IP law suits in China have maximum
impact.

German companies have been operating in the Chinese market for
some time now, but there are still challenges to be faced with the
foreign business culture. What sort of problems do German busi-
nesses encounter in China?

The way | see it, the biggest challenge for German businesses in China is
the same today as it was 10 years ago: Decisions are being made about
China, and impacting their China prospects, based on experiences gained
in other areas of the world. This begins with the strategy applied to deci-
ding if and when to register IP rights covering China. In Germany, compa-
nies have a very effective system for IP protection and enforcement, some
would say the strongest worldwide, so they only have to register the rights
they really intend to use. In China, the IP system is weaker, so companies
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have to register more rights, especially rights which protect against losing
ground to competitors or even being taken over by them. One thing that
has changed in the last 10 years is the massive explosion of IP rights fi-
lings by companies. This is a serious threat for Germany companies in
China as they could be sued for infringing the IP rights of Chinese compa-
nies. In the past, the first (and often only) issue we had to address for
clients was which measures needed to be taken to counteract Chinese IP
infringements. Today we always start by searching whether the alleged
infringers (which are probably best categories today as “competitors” or
“potential competitors") have their own rights our clients need to avoid or
invalidate. In the past three years, I've advised dozens of European com-
panies that have found themselves as defendants in IP lawsuits brought
by Chinese IP holders.

Based on current trends, how do you expect this situation to deve-
lop?

China quite clearly has to work its way up the manufacturing value chain
- this is something that was recognized in the last two Five-Year Plans.
There will be an increasing number of genuine innovations deriving from
China, not just adaptations, or petty or cost-reduction improvements
(what | like to call “imi-novation"), but real innovations. As a result, Ger-
man companies will increasingly run into obstacles if they try to set up
business in China. We cannot keep seeing Chinese companies as mere
imitators, we have to change our Weltanschau and see them increasingly
as competitors. Since the Chinese company CHINT successfully sued the
French company Schneider Electric (a lawsuit which was settled for alle-
gedly around 23 million dollars), Chinese companies are no longer scared
of taking potshots at foreign Companies for IP infringements. | think this
trend will continue and even intensify. | also expect more and more Chi-
nese companies to file applications for patents internationally.



The large number of German small and medium-sized enterprises, or
Mittelstand, play a key role in Germany. Is it difficult for smaller
companies to enforce their rights in China?

Not at all. To enforce IP in China, Mittelstand companies first have to
ensure they own IP rights in China and this is precisely where many Mit-
telstand companies have catching up to do. If they register their rights,
they are in an excellent position to impact the technology developments
in China, and this in turn improves their chances of securing reciprocal
licensing arrangements as well as protecting their market positions, their
"Freedom to Operate” in China. Independent of their size, German compa-
nies can generally enforce their IP rights one way or another, however, |
can see that there is a significant need among the Mittelstand for advice
tailored exactly to their needs and challenges they face. There is major
economic potential in this respect, not just in terms of technology transfer
but also in terms of product exports and licensing. In my experience, of
strategic importance in this regard is the work undertaken by organiza-
tions like, and especially the Steinbeis Transfer Center Infothek. Experi-
enced partners and "knowledge-multipliers” are essential when it comes
to preparing for IP challenges faced in foreign countries. | also believe that
in future, it will be important to offer support to the Mittelstand by finan-
cial means - after all, the Chinese government offers Chinese companies
various and diverse incentives and subsidies which enables them to acqui-
re or secure, exploit and in the end enforce, their IP rights.

The number of Chinese patents being registered is rising exponen-
tially. How do you see them in terms of quality and quantity?

In the eleven years | have now been working in China, | have seen some
robust local invention patents, utility model patents and design patents,
but also registrations that can only be described as “junk” or a case of
"patent piracy”. China is well aware that poorly targeted/incentivised sub-
sidies are a blunt instrument for fostering innovation. Where subsidies are
based on the number of filings, necessarily incentives will result in a situ-
ation where quantity trumps quality. Chinese authorities have started
tightening the requirements for the grant of subsidies in an attempt to
align the interests of the State in climing the innovation value-chain, with
the interests of individuals to secure monetary rewards. The current sys-
tem will however be around for some time, so the quality of IP rights will
remain a challenge faced by German companies with any business inte-
rests in or with China, whether supplying, sourcing, manufacturing or
selling. All IP rights that are registered in China automatically become
part of “prior art”", meaning that they have to be considered assessing
novelty and inventiveness of all inventions made and filed even in Germa-
ny. So the more such "prior art" that exists, the harder, arguably, it beco-
mes for German inventions to meet the necessary standards of novelty
and inventiness. In short, German companies must update their search
strategies for IP rights in China so that they become and remain aware of
all relevant China origin “prior art" Additinally, this will also allow German
companies to identify ahead of time where future threats from China may
originate.

Tell us what your advice would be to German companies that want
to enter China with their products: What should they think about?
What's the best way for German companies to prepare themselves
for future challenges in China?

Al

Ten years ago | would have advised German companies to check if they
have registered all the rights they do not want to lose. Now that approach
is no longer sufficient, and | now recommend they carry out periodic
“freedom to operate” searches to ensure they do not “trip” over Chinese IP
rights. Going forward, German companies should never underestimate
their Chinese competitors. To adapt one of Sun Tzi's stratagems in "The Art
of War": Only if German companies know their own strengths and weak-
nesses, and know the strengths and weaknesses of their Chinese compe-
titors, and choose their moment and venue of engagement in light of such
knowledge, will they be successful in their IP battles in China!

Rouse & Co. International

Rouse is an international law firm that specializes in all kinds of

questions relating to intellectual property rights, especially in rela-
tion to Asia and Southeast Asia. Rouse has offices in China, Hong
Kong, Indonesia, Thailand, the Philippines, Moscow, Dubai and Lon-
don.

Steinbeis Transfer Center Infothek

A Steinbeis Transfer Center based in Villingen-Schwenningen, Info-
thek offers a spectrum of services relating to property rights, from
research to strategies, seminars, workshops and network projects.
Infothek is the organizer of the Steinbeis Symposium on Securityin
Business which took place on May 12, 2015, in Villingen- Schwen-
ningen.

Image: © fotolia.de/kentoh

Elliot Papageorgiou is a Partner
in the law firm Rouse & Co. In-
ternational LLP and has worked
in Melbourne, Oxford, London, as
well as stints in New York, in ad-
dition to spending the last 11 ye-
ars in Beijing, Guangzhou and
Shanghai. Elliot advises European
companies on intellectual pro-
perty (IP) rights strategies, on
how to prepare for and success-

fully enter the Chinese market
with their IP and how to protect
and enforce their IP. He has been
a speaker on four occasions at
the Steinbeis Symposium on Se-
curity in Business, which takes
place annually in Villingen-

Elliot Papageorgiou
Rouse & Co. International

Schwenningen.

El% Wolfgang Miiller
- Steinbeis Transfer Center Infothek (Villingen-Schwenningen)
wolfgang.mueller(@stw.de | www.steinbeis-infothek.de
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The Road to Europe 2020

SEZ works on “Good Practices” in the internationalization of business clusters in the Alpine region

The economy in the Alpine region is dominated by SMEs involved in manufacturing. One way to shield companies from an economic crisis
is through business clusters that promote international networking and an openness to new markets. AlpClusters2020, a project involving

the Steinbeis-Europa-Zentrum (SEZ) and other partners in France, Italy, Austria and Switzerland, aims to promote business clusters in or-

der to strengthen the competitiveness of the Alpine region and promote innovation.

With backing from Alpine Space, an INTERREG IV B program of the Eu-
ropean Union, between September 2013 and the end of 2014, the SEZ
joined forces with seven partner organizations in the Alpine region to
network innovative business clusters in a total of six key regions. With
the objective of improving transnational collaboration, the project part-
ners analyzed and evaluated over 70 EU projects to examine the experi-
ence gathered with the implementation of activities specifically aimed
at improving internationalization among cluster members.

What measures can clusters use to support SMEs with internationaliza-
tion? To establish this, the project partners carried out a survey in the
affected Alpine regions, interviewing cluster managers, representatives
of the institutions involved in cluster policy making and political repre-
sentatives. As a result, they pinpointed five instruments that could be
considered successful practice.

In first place came pilot actions which actively involve SMEs in the pro-
ject - for example, by setting up pilot equipment or demonstration fa-
cilities. Second was the cross-border promotion of projects. One form
this could take is vouchers for forging cross-border contacts or the of-
fering of backing for collaborative applications within the clusters with
additional political support. The third instrument that was identified
was the drafting of a cluster internationalization strategy. Cluster ma-
nagers should work with cluster members to create a strategy to facili-
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tate the effective internationalization of its members. For many clusters,
this is a key prerequisite for sustainable cross-border collaboration. In
fourth place came events such as networking days, cluster conferences
and themed roadshows, but also delegation trips and joint exhibitions at
international fairs. Finally, the fifth instrument that was identified was
training, not only for cluster managers but also for SMEs themselves. For
example this could be training on intercultural collaboration, R&D pro-
ject management, innovation management or exchanging employees.
Personal contacts are a key success factor in this respect, such that
physically meeting up takes precedence over virtual interaction.

The findings were assessed and expanded at so-called AlpCafé work-
shops in the five affected regions. Finally, policy recommendations were
pulled together for the European Commission to lay foundations for the
funding period 2014-2020. These were presented publicly, including at
a closing conference in Salzburg in October 2014 as part of the Alpine
Space 2020 Conference. As a partner of the project, SEZ was responsib-
le for the delivery of activities in Baden-Wiirttemberg, for an analysis of
experience with European initiatives and for working up the policy re-
commendations.



INTERREG B

The INTERREG B program is used by the European Commission to
promote transnational collaboration as part of the European regional
development fund. With over 100 partners involved in 84 projects
and EU funding of around €25 million, Baden-Wiirttemberg was one
of the most active regions involved in trans-regional collaboration
within Europe in the last period of the program (INTERREG B, 2007-
2013). For the 2014-2020 funding period, around €1.3 billion of EU
funding is available under the INTERREG B program. Baden-
Wiirttemberg is involved in four parts of the INTERREG B program:
® Around €117 million of EU funds are available for the Alpine regi-
on. The co-financing rate for German partners is up to 85%. The
regions that are involved are the states of Baden-Wiirttemberg
and Bavaria and other regions in Austria, Slovenia, Italy, France,
Liechtenstein and Switzerland.
® The Danube region is a new INTERREG B cooperation area. Around
€202 million are available for regions in 14 countries. The co-fi-

nancing rate for German partners is up to 85%. The states of Ger-
many that are involved in the program are Baden-Wiirttemberg
and Bavaria. Other countries that are involved are Austria, Czech
Republic, Slovakia, Hungary, Croatia, Bosnia and Herzegovina, Ser-

bia, Montenegro, Bulgaria, Romania, Moldavia, Slovenia and parts
of Ukraine.

Almost one third of the entire EU population lives in the Central
Europe cooperation region. Around €247 million of EU funds are
available for this region. The co-financing rate for German part-
ners is up to 80%. The states of Germany that are involved in the
program are Baden-Wiirttemberg, Bavaria, Berlin, Brandenburg,
Mecklenburg-Western Pomerania, Saxony, Saxony-Anhalt and
Thuringia. Other member states are Poland, the Czech Republic,
Austria, Slovenia, Italy, Croatia, Hungary and Slovakia.

The northwest Europe cooperation program spans some of the
most innovative and economically advanced regions of Europe.
Around €396 million of EU funds are available in this region, the
biggest budget of all INTERREG B regions. The co-financing rate
for German partners is up to 60%. The states of Germany that are
involved in the program are Baden-Wiirttemberg, Bavaria, Hessen,
North Rhine-Westphalia, Rhineland-Palatinate and the Saarland.
Other member states are France, Switzerland, Luxembourg, Belgi-
um, the Netherlands, the United Kingdom and Ireland.

Depending on the region, the areas that are covered by funding in-
clude: strengthening of regional innovation resources; environmen-
tal and resource protection, reduction of carbon emissions, energy
efficiency and renewables; sustainable transportation and networks;
development of natural and cultural resources; governance and ins-
titutional capacities.

Image: © pixelio.de/Thommy Weiss

[=1}a%0  Prof. Dr. Norbert Haptner, Dr. Petra Pichner, Hartmut Welck
Steinbeis-Europa-Zentrum (Stuttgart)
hartmut.welck@stw.de | www.steinbeis-europa.de
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Welcome to the
Steinbeis Network

Steinbeis know-how: There are currently more than 6,000 ex-
perts actively involved in knowledge and technology transfer at
around 1,000 Steinbeis Enterprises. The portfolio of services
offered by the Steinbeis Network ranges from research and de-
velopment to consulting, expert reports, training and continu-
ing professional development for all fields of technology and
management. And this network continues to expand. For an
overview of the most recently founded centers go to www.
steinbeis.de/en/news. Welcome to the Steinbeis Network!
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%=L+ Information on recently founded enterprises in the
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Certification Course to Become Specialist Mediator
for Large Groups and Planning Processes
Collaboration between Steinbeis Transfer Institute and VBI

Demographic change, the road ahead to sustainable cities, the tran-
sition to renewable energy - just some of the challenges faced by
municipal planners. Whether they work in the public sector or work
for engineering consultants, planners are often confronted by diver-
ging interests in the planning process. Ultimately, dealing with con-
flicting interests is part of their job. Also, citizen involvement is in-
creasingly considered an important part of successful municipal
planning. As a result, in cooperation with the German Association of
Consulting Engineers (VBI), the Steinbeis Transfer Institute for Soci-
al Aspects and Law, which belongs to Steinbeis University Berlin, has
developed a training course that culminates in certification as a
specialist mediator for large groups and planning process in the pu-
blic domain.

The energy revolution is also placing enormous pressure on the energy
industry to change - by adapting internal processes on account of cost
pressures, or by introducing measures to change the infrastructure as re-
quired by regulators. This fuels conflict, not just within companies but
also with customers. As a result, there has been a sharp increase in dealing
with citizen involvement processes and conflicts that may arise during
public construction and planning projects. In many communities, efforts
are already being made to engender a new culture of involvement, with
special events and innovative active participation models such as online
debates to call on local residents to play a part in planning.

The training to become a specialist mediator in large groups and planning
processes in the public domain is targeted mainly at planning engineers
who also consult, project planning managers, regional managers, people

Fit for China! Three Steps to Successful
Collaboration
Steinbeis Transfer Institute starts skills training

Collaboration between German companies and their counterparts
in China has been intensifying for years, especially within Germany
itself. Many projects are jeopardized by a lack of understanding of
cultural differences, resulting in spiraling costs due to German
workers being unprepared or ill-prepared for the “Chinese challen-
ge.” Founded last year, the Steinbeis Transfer Institute for East
Asian Management and Culture is currently working on the deve-
lopment of a master's degree on Management Sinology. The trai-
ning aims to pull together business administration, sinology, and
regional and cultural studies to provide course participants with
the best possible preparation for collaborative projects with Chine-
se companies.

As a first step, the institute is developing a new training program called
"Fit for China!" which is aimed at current and up-and-coming managers
who would like to prepare specifically for time in China or collaboration
with Chinese firms. A three-part program, “Fit for China!" aims to allow
participants to discover and understand China and plan activities in the
country. The objective is to develop skills for China that allow students
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working for the planning authorities, and people working in the energy

industry. The first course finished in November 2014 and the next one
starts in March 2015 in Leipzig.

=A% Jonathan Barth
: Steinbeis Transfer Institute Academy for Social Aspects and Law (Berlin/Leipzig)
sul146@stw.de | www.akasor.de

to independently master the challenges of doing business in China, put-
ting them in the position to contemplate their own actions within the
context of Chinese culture.

The skills training is not restricted to intercultural differences, however.
It also tackles specialist topics from a Chinese perspective, for example,
innovation management in China, sourcing and the key issues of part-
nerships. The institute was successful in attracting experts from indust-
ry to contribute to the program by sharing their experiences in China.
The language skills are being taught by the Confucius Institute in Ham-
burg who is a partner of the program.

There is also an intercultural workshop for teams spanning both natio-
nalities. This revolves primarily around the issue of effective communi-
cation. The overall training program is open to members of the general
public and can also be arranged as an in-house program for companies.

[& Dr. Alexander Bode
Steinbeis Transfer Institute East Asian Management and Culture (Hamburg)
su1810@stw.de | www.steinbeis.de/su/1810
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What is the Value of “The New”?
Steinbeis Innovation Arena 2015

In the future, competitiveness will depend more than ever on com-
panies’ and workers’ willingness and ability to bring about “The
New.” Cries for innovation, for revolutionary developments and ra-
dical inventions are louder than ever and it seems like there has
never been such intensive transformation. And modern society has
learned to expect the unexpected, accepting that the only cons-
tant is change. Aware of prevailing disparities, at this year's Stein-
beis Innovation Arena, which took place in the SpardaWelt events
center in Stuttgart on April 22, 2015, Steinbeis posed a simple
question: What is the Value of "the New"?

The format chosen for the event, which took place as part of the Max
Syrbe Symposium, is based on the successful premiere of the 2014
Steinbeis Transfer Arena, with a strong focus on interaction. The inner
circle of the discussion area was formed by representatives of science
and academia, major companies, and SMEs, who were invited to take a
critical look at whether innovation results in something better or simply
something different. Joining in the discussion was a second circle sur-
rounding the inner circle, contributing their own comments and discus-
sion points. The outermost circle of the arena was made up of an invited
audience, who was also allowed to take an active part in the discussion.
The arena was moderated by Marcel Wagner (BR/Regio TV) and Tina
Kraus (SWR).

Steinbeis is organizing the Innovation Arena in collaboration with the
industrial association of the German federal state of Baden-Wuerttem-
Event Program

4:00 p.m. First Arrivals
Allow us to welcome you with coffee.

4:30 p.m. Steinbeis Innovation Arena

6:30 p.m. Get-together
A chance to talk to arena participants and members of the au-

dience after the official Steinbeis Innovations Arena has ended

berg (LVI), with support with the content and concept coming from Be-
ate Wittkopp (Steinbeis Transfer Center TransferWorks BW). The arena
was taking place against the backdrop of the recent Steinbeis Edition
publication InnovationQuality. The Value of the New.

Arena participants

e Prof. Dr.-Ing. Rolf-Jiirgen Ahlers | Board Chairman, Forum Luft-
und Raumfahrt Baden-Wiirttemberg e.V.

e Nadine Antic | Managing Director, GlobalFlow GmbH

e Prof. Dr. Werner G. Faix | Managing Director and Associate Mem-
ber of the School of International Business and Entrepreneurship
GmbH (SIBE) at Steinbeis University Berlin

e Sonja Fritze | Head of Development, Display Instruments and
Head-up Displays, Robert Bosch GmbH, Car Multimedia

® Dr.-Ing. Toralf Kahlert | CEQ, Pumacy Technologies AG

e Miriam Kamal-Specht | Founder and CEO, Yellow Frog, Guest
Lecturer at University of Stuttgart

® Bernd Kussmaul | Managing Director, Bernd KuBmaul GmbH

® Prof. Dr. Dr.-Ing. Dr. h.c. Jivka Ovtcharova | Director of the Insti-
tute of

® Information Management in Engineering, Karlsruher Institute of
Technology

e Susanne Peter | Managing Director, Finanz IBM Deutschland
GmbH

e Christine Regitz | Vice President, SAP SE

e Albrecht Stabler | CEO, NovaTec Holding GmbH

e Jochen Wirth | Project Manager of the online simulation “Young

founders” at the Steinbeis Innovation Center for Business Deve-
lopment at Pforzheim University

Image: © shutterstock.de/watchara

e[  Anja Reinhardt
- Steinbeis Headquarters (Stuttgart)
&2 anja.reinhardt(@stw.de | www.steinbeis.de
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Steinbeis Networking Platform for SMEs
Platform for companies to merge theory with practice

The third Steinbeis Entrepreneur Forum, which will take place on Ju-
ne 19, 2015, will focus on recognizing and developing core compe-
tences at SMEs. Organized by the Steinbeis Center of Management
and Technology (SCMT) at the House of Commerce (Haus der Wirt-
schaft) in Stuttgart, the event will be an opportunity to discuss dif-
ferent experiences, supported by presentations organized in tandem.

The forum is open to anyone working for an SME, especially Steinbeis
clients and partners, but also students and Steinbeis University Berlin
graduates. The idea is to invite people to bring their own ideas relating
to current issues so that the day in Stuttgart can be used as a commu-
nication platform.

Presentations will be made in tandem to explore each topic from diffe-
rent angles with an examination of the principles underlying a particu-
lar topic from a Steinbeis expert, directly followed by a report on the
practical aspects of the same issue from a Steinbeis project partner. This

Security. Protection. Trust.
4th Steinbeis Symposium on Security in Business

Protecting company know-how is key to successful competition. By
sharing sensitive knowledge with third parties, companies often
unwittingly endanger their existence. The fourth Steinbeis Sympo-
sium on Security in Business took place on May 12, 2015, in the
convention center at the Schwenningen Health Insurance Compa-
ny. The aim was to examine ways to effectively protect business
know-how.

Even a failure of business partners to adhere to security guidelines can
have a detrimental impact on everyday business. It is therefore impor-
tant to identify security loopholes early and introduce the required
measures. The symposium was attended by legal and business experts
with national and international experience. They showed how small and

Technology.Transfer.Application. TRANSFER 01/2015

will be followed by round-table sessions with the speakers to discuss
the topics in more detail. The moderator for the event will be Dr.-Ing.
Walter Beck, director of SCMT.

Among the topics on the agenda are the following:

m Development of a consulting service for use in holistic business pro-
cess optimization.

m The Steinbeis Company Competence Check®: Development of a tool
for capturing and analyzing holistic business competences

m Global Application - decentralization of value chain activities while
setting up an SCA Application Center in the USA

Attendance at the forum is free but visitors are kindly requested to register. To find out more
and register online, go to www.steinbeis-unternehmerforum.de.

[X Sabine Ziebart
Steinbeis Center of Management and Technology (Filderstadt)
su1274@stw.de | wwww.scmt.com

medium-sized companies can effectively protect their trade secrets and
patents.

The event was being organized as part of a collaboration between Info-
thek, the Steinbeis Transfer Center, the IHK chamber of commerce in
Schwarzwald-Baar-Heuberg, the Constance Chamber of Crafts and the
German Aerospace Center.

For more information go to www.siz-wt.de.

Rl
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Patricia Hofmeier
Steinbeis Innovation Center Know-How + Transfer (Villingen-Schwenningen)
patricia.hofmeier@stw.de | www.siz-wt.de
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Technology Transfer under one Roof
Steinbeis and Karlsruhe University of Applied Sciences
open building together

Karlsruhe University of Applied Sciences and Steinbeis have been
working together successfully in the field of knowledge and tech-
nology transfer for many years. This is evidenced not only by the
number of joint projects, but also by their strong presence on the
university campus. The Steinbeis House Karlsruhe (SHKA) is now
ready to provide a home for activities at the university, as well as
for Steinbeis transfer enterprises and small and medium-sized
businesses working in the field of technology and know-how
transfer. The new premises will be opened during the Transfer Day
in Karlsruhe, which will take place on June 11, 2015.

The building offers over 5,000 square meters of floor space, acting as a
center of innovation not only for researchers at the university but also for
SMEs. The building was commissioned by Steinbeis, who has worked on the
concept in partnership with Karlsruhe University of Applied Sciences along-
side the local SMEs that will be tenants. The building spans five stories and
also contains a cafeteria, a seminar room and a modern equipment hall.

The construction of the Steinbeis House Karlsruhe has further intensified
the partnership between Steinbeis and Karlsruhe University of Applied Sci-
ences. The first tenants moved in at the end of 2014. The building will be
opened during a visit from Theresia Bauer, the Baden-Wiirttemberg Minis-
ter of Science. It promises to be a highlight for the Transfer Day on June 11,
which will provide insights into collaboration between Steinbeis and the
university.

To view the schedule before the day and register online, go to
www.steinbeis-transfertag.de.

[=1¥erzk[=  Ines Erdmann
: = Steinbeis Headquarters (Stuttgart)
[=] 2 ines.erdmannfstw.de | www.steinbeis.de
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Investments that Help Protect the Environment
Green startups meet investors and business partners

Startups with green business ideas frequently lack the resources to
make their products a success in the market. Companies at the Green
Innovation and Investment Forum (GIIF) in Stuttgart were virtually
handed help on a silver platter, thanks to valuable new contacts with
investors and business partners. All they had to do in return was pre-
sent their idea as convincingly as possible. The forum was organized
by bwcon and Umwelttechnik BW, a state agency that promotes en-
vironmental technology and resource efficiency in Baden-Wiirttem-
berg. The GIIF provides support to startups with green business ideas,
even while they are still getting their business off the ground.

The GIIF works with two partner organizations: KIC InnoEnergy and the
EU-backed Alpine Space project FIDIAS. The GlIF's aim is to link up star-
tups with investors and business enterprises to make it easier to enter the
market. Over the course of two days, 20 startups from the whole of Euro-
pe were given the opportunity to showcase themselves and their business
concept to an audience of specialists at the Steinbeis House of Manage-
ment and Technology (SHMT) in Stuttgart. Dr. Jiirgen Jihnert, managing
director of bwcon (a Steinbeis enterprise): “Before investors open their
wallet, they want to be sure the technology actually works. So the foun-
ders have to provide a certain amount of reassurance - or at the very
least be able to roll out a prototype ready for mass production.”

On the first day of the event, the startups could gain free advice on star-
tup issues such as funding, patent protection and business planning. "For
us, getting feedback from the experts was extremely useful," says Dr.
Giinter Schneider, managing director of the Bietigheim company Storasol
GmbH, which develops high-temperature energy storage devices. "After
the coaching session, we overhauled our presentation again.”" On the se-
cond day, the entrepreneurs had to present their startup project to inves-
tors and business enterprises in a pitch lasting 10 minutes. The event was
also attended by leading companies such as Bosch, Mahle and EnBW.
"We're always on the lookout for technologies that Bosch can help on
their way," says Heribert Uhl, Senior Investment Director at Robert Bosch
Venture Capital GmbH. Uhl's company introduces startups to key players
at Bosch subsidiaries. It also makes targeted investments in promising
projects. There were also a number of investors at the event in the SHMT.

Transfer.

“As a European investor, we've always got our eyes peeled for promising
business concepts,” explains Dr. Christian Miiller, CEO of KIC InnoEnergy
Germany. "We already got to know some interesting startups while the
shortlist was being drafted for GIIF"

In a keynote speech, Prof. Eicke Weber underscored the potential that
innovative ideas have to enjoy market success. "For new technologies to
be competitive and make it to the market at a reasonable cost, innovation
and entrepreneurial spirit have to go hand in hand," said Weber, who is
director of the Fraunhofer Institute for Solar Energy Systems (ISE). “Pho-
tovoltaic technology has developed along these lines in recent years and
other technologies will follow in the years to come. This opens the door
to exciting new possibilities for future investors."

When it came to market-readiness, there were major differences between
the developments presented at the GIIF. The projects also covered a wide
spectrum of areas. But one thing they all demonstrated to the same de-
gree is that green business ideas are not just good for the environment,
they also make sense from a financial standpoint. Many of the technolo-
gies that were presented save valuable resources and thus make compa-
nies more competitive.

This first Green Innovation and Investment Forum achieved its objective
of bringing together investors and business partners without the hin-
drance of red tape. "We've forged a number of valuable contacts through
the bwcon and Umwelttechnik BW network and hopefully they'll help us
succeed with our market introduction,” says Nadine Antic, CEO of Global-
Flow. Her startup, which produces premium quality vermicompost in large
volumes out of organic waste, went to the GIIF to find investors for its
project. Two companies were honored with an award for the "Best Busi-
ness Idea,” which was also bestowed at the GIIF. The award comes with
prize money worth €1,000 for each winner.

Image: The teams that scooped the award for the Best Business Idea, pictured with Dr. Jiirgen Jahnert and
Dr. Hannes Spieth.

A Nina Schulz
bwcon GmbH (Stuttgart)
nina.schulzidstw.de | www.steinbeis.de/su/1838
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What will be the Impact of Additive Manufacturing?
The 2015 Steinbeis Engineering Day

Be they cars, smartphones or clothing, an increasing number of
products are now customized — one of the actual reasons for In-
dustry 4.0, just so products can be made profitably in batch sizes
of one. Additive production processes (3D printing) play an impor-
tant role in this respect — one reason for the 3rd Steinbeis Engi-
neering Day, which took place on April 15, 2015, in the Stuttgart
House of Commerce (Haus der Wirtschaft). The day examined the
impact additive manufacturing may have on business processes, IT
systems and even business models.

Thanks to additive manufacturing, it is now possible to make small bat-
ches of products to high standards and still keep technical know-how
inside the company. It also accelerates product development for indivi-
dual customers, taking customer feedback into account throughout the
entire product life cycle. Steinbeis has been examining the impact of
additive manufacturing as part of a study conducted with the Universi-
ty of Stuttgart and Aachen University of Applied Sciences. The study
aimed to answer the following questions:

Reader Survey 2014
Congratulations go to Berlin and Karlsruhe

The editors of TRANSFER would like to thank everyone for the res-
ponse to our reader survey, which far exceeded our expectations.
We received around 800 responses and are currently sifting
through the results. We will be able to say more about the findings
in the next edition of TRANSFER.

For now, we can already announce the winners of the survey. Claudia
Piilicher, a graduate at Steinbeis University had lady luck on her side and
the Berliner can look forward to her new digital companion - an iPad
Air2. The article that received the most votes (by a long shot) was the
interview with Professor Dr.-Ing. Jorg W. Fischer, project manager at the

m |s additive manufacturing just a new technology or does the whole
value chain need to be redefined?

m Can things be "printed” directly from any CAD system or do special
conditions need to be met?

® Will there be no more need for production knowledge in the future to
make products using 3D printers?

Experts from trade and industry took a stance on these questions as part
of the Steinbeis Engineering Day and attempted to look at the topic of
additive manufacturing from a new angle.

Image: © fotolia.de/ulldellebre

For more information about the Steinbeis Engineering Day go to www.steinbeis-engineering-
tag.de.

[=Fr=t[® Sandra Haltmayer

= Steinbeis Headquarters (Stuttgart)

3 sandra.haltmayer@stw.de | www.steinbeis.de

Karlsruhe-based Steinbeis Transfer Center for Computer Applications in
Engineering. The interview entitled "The Innovation Process Needs Fle-
xibility and Freedom!" appeared in Edition 4/2014 as part of a feature on
information and communication technology and is still accessible on-
line by going to www.steinbeis-transfermagazin.de.

[Elz™=[=] Anja Reinhardt
: Steinbeis Headquarters (Stuttgart)

anja.reinhardt@stw.de | www.steinbeis-transfermagazin.de
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Experts.Knowledge.Sharing.
New Releases from Steinbeis-Edition

Steinbeis-Edition, the publishing arm of the Steinbeis Foundation,
reqgularly publishes works reflecting the scope of the Steinbeis
Network's expertise. All titles can easily be ordered via our online
shop at: www.steinbeis-edition.de.

Patient and Doctor - A Dialogue
Overshadowed by Financial Pressures.
A survey of Trends in the Health Care
Industry

Bodo Antonic

2015 | Paperback, color | 36 pages, German
ISBN 978-3-95663-022-4

About the author

Dr. Bodo Antonic is director of the Steinbeis Transfer Institute of Consul-
ting on Health Care and support companies in the pharmaceutical and
medical technology industry to operate successfully and sustainably in
the changing environment of the health care industry.

More online

Strategic Competence for more
Innovation and Competitiveness
Giinter Clar, Bjorn Sautter,
Sabine Hafner-Zimmermann

2014 | Paperback, color | 154 pages, German
ISBN 978-3-95663-003-3

About the authors

The authors of this publication work in a variety of areas at Steinbeis-
Europa-Zentrum (SEZ). The SEZ is part of the Steinbeis Network and helps
companies, research institutions, university and regional development
organizations build bridges to other Europe countries.

EiE
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More online
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5th Dresden Medical Technology
Symposium. Biomedical Engineering -
From Fundamental Research to Transfer
Andreas Forster, Jens Fiissel,

Michael Gelinsky, Edmund Koch,

Hagen Malberg, Winfried Vonau (publ.)

2014 | Paperback, B&W | 124 pages, German/English
ISBN 978-3-95663-018-7

About the publishers of the series

The proceedings of the 5th Dresden Medical Technology Symposium
is the second volume in a series called Reports on Biomedical Engi-
neering, which is published by Prof. Dr.-Ing. habil. Hagen Malberg.
Professor Malberg founded the Steinbeis Research Center for Applied
Medical Technology in 2010 where he is still the director today.

=]
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More online

Corporate Vocational University.
Harmonization of Skilled Worker
Training in Multinational Manufacturing
Companies

Thomas Eichberger

2014 | Paperback, B&W | 335 pages, German
ISBN 978-3-95663-023-1

About the author

Thomas Eichberger is a qualified precision engineer, studied engi-
neering at Furtwangen University and acquired an MBA at Steinbeis
University Berlin. He gained his doctorate at SHB in 2014.
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B More online

Implementation of CSR Instruments
at SMEs with Project Skills Methods
Johannes Feldmann, Felicitas Mocny

2015 | Paperback, B&W | 232 pages, German
ISBN 978-3-95663-028-6

About the author

Dr. Felicitas Mocny as a specialist in business ethics and director of the
Institute of Corporate Responsibility Management at Steinbeis Univer-
sity Berlin.
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Criminal Investigation 2014.
Proceedings. Papers on Emerging
Challenges, Interdisciplinary Methods
and Investigations

School of Criminal Investigation &
Forensic Science/School of Governance,
Risk & Compliance (publ.)

|

2014 | Paperback, B&W | 106 pages, German
ISBN 978-3-95663-016-3

About the publishers

The School of Governance, Risk & Compliance (School GRC) and the
School of Criminal Investigation & Forensic Science (School ClIFoS)
are institutions of research and training at Steinbeis University Berlin.
Work at School GRC revolves around the fields of governance, risk ma-
nagement, compliance and fraud management. Its sister organization,
School CIFoS, has been offering MBA degrees on professional business

administration and white collar crime since 2005.
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Europe’s Responsibility to Protect.
From Kosovo to Syria
Marlene Gottwald

2015 | Paperback, B&W | 290 pages, English
ISBN 978-3-95663-025-5 (print)
ISBN 978-3-95663-026-2 (non-print)

About the author

Marlene Gottwald gained her bi-national doctorate (cotutelle) at the
University of Edinburgh and the University of Cologne. She has been
a project manager at the Steinbeis Foundation since November 2014.
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Provisioning Shortfall and Excess.
Analysis of Impairment Allowances and
Integration Problems with Basel Il and
IFRS

Michael Nahr | Michael Lister (publ.)

#2015 | Paperback, B&W | 433 pages, German
ISBN 978-3-943356-97-7

About the publisher

Michael Lister is director of the Competence Center for Economics
(WKZ), a Steinbeis Transfer Institute and has published a series of papers
on bank management and management accounting.

[E]zAE]
24 More online
[=]gy

STEINBEIS-EDITION

=—=—————""""

The Conflict Area of IT Projects.
— e
MEDIATION B

Stress Management in the Digital Age
Gernot Barth, Bernhard Béhm (publ.)

2015 | stapled, color | 68 pages, German
Corporate Mediation 2015/01

About the publishers

Associate professor Dr. habil. Gernot Barth is director of IKOME® (the Institute
of Communication and Mediation), the Steinbeis Consulting Center for Me-
diation in Business, and the Academy for Social Aspects and Law (a Steinbeis
Transfer Institute at Steinbeis University Berlin). The focus of his work lies
in mediation, especially within and between companies. A qualified attorney
and master of mediation, Bernhard Bohm is co-director alongside Dr. Ger-
not Barth of the Steinbeis Consulting Center for Corporate Mediation as well
as the state-approved office of the Steinbeis Consulting Centers company
(Steinbeis Beratungszentren GmbH). BGhm holds joint responsibility for a va-
riety of domestic and European mediation projects on cross-border mediation.
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Max Syrbe Symposium 2014.
The Steinbeis Technology Transfer Arena
Steinbeis-Stiftung (publ.)

S

2014 | Spiral bound, color | 42 pages, German
ISBN 978-3-95663-017-0

About the symposium

“Technology transfer in this state is working well...?" - a statement that
was designed to stimulate a response became the focus of attention on
March 26, 2014 at the Steinbeis Technology Transfer Arena 2014. Re-
presentatives of universities, colleges, businesses, research institutes and
trade organizations were invited by the Steinbeis Foundation to discuss
this provocative statement, express their personal opinions, but also sug-
gest solutions. The proceedings of the technology transfer arena are de-
liberately intended not to become a written version of the arena, instead
they reflect the core messages of speakers and their contradictory and
at times complementary opinions. Excerpts recorded at the Technology
Transfer Arena can also be accessed through the Steinbeis media library.
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You can also follow us on Facebook and Twitter!

I:EIF [& Yvonne Hiibner
Steinbeis-Edition (Stuttgart)
[=]:=7%E42 editionfsteinbeis.de | www.steinbeis-edition.de
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