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Preface

1 Preface
For many years, innovations have been seen as the key
to economic growth, wide-spread wealth, and prosperity.
The successful “use” of this key – in terms of business
administration as well as in economic terms – is one of
the persistent challenges faced both by the managements in companies, and in politics.
For an enterprise to successfully generate innovations,
many small steps must be taken. These steps reach from
the strategic level to general conditions, and the individual employees. The mere fact that the innovation process
involves and concerns the strategic levels of a company
as much as all executive levels makes it a management
task.
Innovation management means the systematic planning
and control of innovations within organizations. For this
purpose, organizations not only means enterprises – although the considerations further below are mainly focused on these – but also includes public administrations
and research institutions. As opposed to creativity and
invention, which both have their focus on the idea and its
creation, innovation management is about the utilization
of ideas. However, innovation management is not limited
to new ideas in the original meaning, it also includes new
combinations of known things or using known things for
new target groups.
As for any other management task, a huge variety of literature, handbooks, and consulting services exists about
the topic of innovation management. With this in mind,
another guide to innovation management could also be
seen as superfluous or redundant. Taking a closer look,
however, it can be seen that most of them deal with internal processes. Not always do they meet the requirements of innovation processes today or have kept pace
with the economic developments. The interconnections
between the stakeholders within the value chains (and
not only there) have increased more and more.
Taking into consideration an increasing globalization and
the industrial transformation processes, cross-industry innovations have gained more and more importance. That
means that innovations primarily emerge where different

industries meet or overlap (for example, health and biotechnology, or ICT and automotive). However, this trend
also makes innovations more and more complex and
difficult, especially for small and medium-sized enterprises (SMEs) And this is where the cluster and network
initiatives, whose goal it is to bring together and build
networks between different stakeholders or stakeholder
groups, can come in. That means that the cluster or network managements take an active role in connecting and
bringing together the right stakeholders and in reducing
the barriers for joint innovations. This not only applies to
stakeholders from different industries but also to stakeholders from within the value chains (for example, users
and developers, or science and industry).
Improving the economic conditions to promote innovations has had a long tradition in Baden-Württemberg.
Since the beginning of the new millennium, Baden-Württemberg’s innovation policy has had its emphasis on the
building of systematic networks between cluster stakeholders and on the establishing of an independent cluster policy which is an essential element of the state’s
innovation policy [1]. In the past, various intermediate
institutions were established, for example, the Medienund Filmgesellschaft Baden-Württemberg mbH (MFG) or
BIOPRO Baden-Württemberg GmbH (2002). eMobil BW
GmbH and Umwelttechnik BW GmbH have also been
founded recently, and, in 2013, Landesagentur Leichtbau
BW GmbH. Together with the approximately 120 cluster
initiatives and state-regional networks, these state agencies represent important institutions providing consulting
and other services that play a significant role for the innovation stakeholders in the relevant industries and fields
of technology, acting as service providers, sponsors, and
moderators in the innovation process. Since 2011, the
state’s innovation and economic policy has been focused
on selected growth areas1 that promise the best growth
opportunities for the state’s economy taking the global
trends and the state’s profile of competencies into consideration.
Cluster initiatives and state-wide networks have often
and successfully proven that they can serve as excellent
platforms that facilitate joint innovations between the

1 The four growth areas are: “Sustainable mobility”, “Environmental technology, renewable energy, and resource efficiency”, “Health and care”, and “Information and communication
technology (ICT), Green IT, and smart products” [1]
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stakeholders. Nonetheless, there is still a huge potential in the cluster initiatives and state-wide networks in
Baden-Württemberg that could be used for an increased
and more intense promotion of innovations and product
developments – together with the cluster and network
stakeholders. Especially with respect to joint innovations,
meaning the joint development of new products, services or processes, the cluster and network management
teams can provide much more direct support than many
would expect.
This publication therefore, on the one hand, addresses
employees of cluster and network managements – irrespective of the development phase of the relevant cluster
initiative or network. It intends to raise the awareness
among them to intensify their support for innovations,
also by long-term measures. That means that networking,
matchmaking, and professional events continue to be important measures to achieve more openness among the
cluster stakeholders. But this is not enough. Therefore,
other services such as roadmapping, Technology Scouting, or Cross-Clustering are to be integrated into the
cluster and network management service portfolios.
On the other hand, this brochure addresses all the cluster
stakeholders that are dealing with the topic of Innovation
and Technology Transfer. In addition to providing basic
information and information about the latest trends with
regard to innovations, it intends to make clear that powerful cluster initiatives and state-wide networks can indeed
support enterprises in their innovation activities.
The editors are well aware that the knowledge about
clusters, networks, and innovations among the members
of this extremely wide-spread target group is extremely
diverse, too. Therefore, they have divided this document
in two parts. The first part contains an introduction to
the topics of innovation and innovation management. It
specifically explores the changes that have been brought
about by the modern structures of interaction that differ
from the traditional company-internal approaches.
The second part, the editors have dedicated to a systematic listing of examples of good practice. They are intended to provide ideas and inspire cluster and network
management teams to become more involved in the topic and take a more creative approach in this regard. It
has shown that a large number of suitable instruments
already exists for cluster management teams that can be
used to support their members on their way to innovation. Therefore, the challenge is rather the consistent use
and development of these instruments.

4
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2 Economic Conditions
With a nominal gross domestic product (GDP) of approximately EUR 2.9 trillion in 2014 [2], Germany is the largest economy in Europe and ranks fourth in the world.
Today, growth and wealth are primarily generated by
high-knowledge products and services in Germany. The
sector of the primary industries has reduced in significance; despite the long-standing mining tradition in the
state, almost all, but especially the metal raw materials
are being imported. In addition to the quantitative facts,
there are various characteristics that define Germany as
an economic location. Compared to other members of
the European Union, Germany’s production industry represents a larger portion of the economy as a whole. The
German Mittelstand is an essential pillar of the economy
and the economic locations are structured in a rather
decentralized way.

of new companies has remained extremely low, the
number of patent applications by SMEs is in decline, and
the commercialization level of research findings can be
seen as relatively low. Therefore, the importance of cluster initiatives and state-wide networks will be high in the
future, as innovation drivers that will contribute to a reversion of the trend.

In modern times, innovations have increasingly become
the key to sustainable and successful development of
companies. This applies to companies in the high-tech
industries in the same way as it applies to the established (Old Economy) industries. Especially the latter are
often overlooked in public discussions although they often provide unused potentials that are above average. In
Baden-Württemberg alone, approximately 20,000 SMEs
launch new products or processes each year. This fact
also emphasizes their economic importance.
Germany is one of the globally leading innovation locations in technological and economical terms. However,
the global competition with regard to innovations has also
increased and new competitors are entering the international markets. Companies have become extremely flexible in the selection of their locations for research and
development. The value chains are becoming more and
more international and complex. At the same time, innovations that are well in line with the regional demands are
gaining importance, too.
Strong economic areas in Baden-Württemberg are the
metropolitan regions of Stuttgart and Rhine-Neckar as
well as the Lake Constance and the Upper Rhine areas.
Except for the Stuttgart area, all of these economically
strong regions are cross-border regions, reaching across
state or national borders. Although Baden-Württemberg
still ranks first in an EU-wide comparison of innovation
activities, it shows that its innovation dynamic has been
slowly declining. For some time now, the establishment
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3 Introduction to Innovation Management
3.1 Innovation – what does this actually mean?
In the 19th century, innovations were controlled, to a large extent, by the maximization of luck, or were a result of
the scientific and technological progress. An example for
this is the discovery of x-rays by Wilhelm Conrad Röntgen
in Würzburg in 1895. Especially worth mentioning is the
fact that Röntgen never patented his discovery so that its
utilization for the benefit of mankind would not be impaired. Only a year later, they were used in practice – and
the invention had become an innovation. In 1901, Röntgen received the first Nobel prize in physics in the history
of science for his invention.
In 1911, Joseph Schumpeter brought the economists’
attention to the topic of innovation with his book “The
theory of economic development”. The basic idea of
Schumpeter’s thesis is that Capitalism is Chaos. This
chaos generates progress and growth. With his publication, Schumpeter was actually way ahead of his time. Only
in the course of the 20th century, society changed and
developed into a direction that left behind continuity and

conservation and adopted the need for adapting to changing conditions. In the second half of the 20th century, a
new quality was reached: one increasingly tried to manage and control innovations systematically. Innovation
management was born.
There is no generally accepted (scientific) definition of
the term innovation. In fact, the use of this fashionable
term tends to be widespread and has therefore produced
many different meanings and definitions. For this publication, we refer to the definition below [3]:
Innovation = scientific description of the (complex) changes incurred by technical, social, and economic change.
This makes it clear that the term innovation is far more
comprehensive than the meaning that is most often
attributed to it, that is the reduction to the successful launching of new products, processes, or services
on the market, which is not accepted. It is much more
about the “novelty” of the object under consideration:

Radical
Innovation

Level of innovation (symbolic)

1000

Technology
Leap
100

Generation
Change
10

Development

1
0,001

0,01

0,1
Frequency (symbolic)

Fig. 1: Correlation between level of innovation and frequency
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• with respect to the object, it means the launching of
new types of products, methods, or services on the
market,
• with respect to time, it means the changing of existing
and the implementation of new processes that may
well be linked to novelties with respect to the object
(but not necessarily), and
• finally in the social dimension, it refers to new forms
of benefits or other social changes.
Innovations may feature extremely differing levels of novelty. Even though a quantification of the level of novelty
seems rather unusual it can be broken down to the fact
that the distribution of frequency equals a logarithmic
function (see figure 1). The commercial success does not
correlate with the level of innovation.
Today, innovation has become a buzzword. This has resulted in a large variety of interpretations and uses. Therefore, there are many definitions for the term innovation.
Starting from incremental process improvements to product line extensions or business model innovations, or
even radical system innovations. Today, the approaches
of innovation management are as versatile as are the ty-

Ideas

Generation
of ideas

pes of innovation: from classical innovation processes to
open innovations and innovation greenhouses. To be successful, it is important to choose the right tools for the
innovation projects. Before we elaborate on a selection
of these tools, we would like to take a closer look here at
the managed process itself.

3.2 From invention to innovation
In the innovation process, the actual realization (launch
as product / process / service / workflow) is preceded by
the observation of trends, markets, technologies (inventions), needs, etc., and their assessment. Therefore, innovations can be driven by the supplier (push) as well
as by the customer (pull). In either case, the benefit for
the driver is in the focus of the process. In addition to
the obvious economic benefits, other elements play an
important role for the success of an innovation:
• The compatibility with existing structures (products,
processes, value system, etc.)
• The simplicity or low threshold for (first) use
• The subjective benefit (prestige, visibility, etc.)

Inventions

Assessment
Selection

Diffusion

Development

Production

Fig. 2: Innovation funnel
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… the private economy
Bridging-the-gap!

Investments from . . .

… public or
private research funding

Valley of Death

Fundamental
research

Applied
research

Feasibility
study

Almost
marketable

Market
launch

Growth

Fig. 3: Economic risk of innovations (Valley of Death)

In all cases, inventions (ideas, solutions) and the necessary assessments significantly outnumber the output of
innovations at the end of the process. The innovation process itself can be designed or structured very individually.
The type of innovation as well as the structure and type
of the acting organization have a significant influence on
this process. What they all have in common is the Innovation Funnel (see figure 2). It symbolizes the widespread
picturing of the workflow of the innovation process. A
large number of ideas is created and evaluated but only
a small portion is selected and developed. An even smaller portion of these is realized in the form of product developments of which only very few are launched as new
products on the market.
These considerations already make it clear that innovations also bear some risks; for an idea to generate real
sales, considerable amounts of resources (labour, materials, many ideas, etc.) are required and only at the end of
the process will the market decide whether it is an economic success or loss. The weighing of the willingness to
make innovations against the bearable risks is a challenge
for the management of every enterprise. The model of
the Valley of Death depicts the financial risk of an innovation (see figure 3). While the funding of research and
development activities is already subject to degression
– especially in the case of public funding – the private
industry’s willingness to make investments is still insufficient. The Valley of Death may well be steeper or flatter:
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solutions that are already in demand on the market, with
only low implementation costs, are found at one end of
this scale – solutions with high historic costs, where the
market acceptance is not clear, at the other.

Rapid

Rapid

market changes

market changes

Low innovation
rate

High innovation
rate

Slow

Slow

market changes

market changes

High innovation
rate

Low innovation
rate

Fig. 4: Different market characteristics in an innovation context
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The bridging of the Valley of Death is a classical task for
which not only the innovation management teams are responsible but also the governmental innovation support
programmes. Typical risks of this phase are:
• Long life cycle of new functions / technology is critical
(for example, OLED – organic light-emitting diodes).
• Scalability of the required production technology cannot be proven.
• Companies will only buy proven and tested solutions
(conservative market environment).
The latter points out an important element for the strategic alignment of innovation management. The procedures must be in line with the customs and conventions
and the investment opportunities of the target market.
In a simple setting, this can be achieved by categorizing
the different target market characteristics in the context
of innovations (see figure 4). The specific characteristics
of many markets change over time. In this respect, the
automotive market can confidently be used as a significant example. Formerly characterized rather by long innovation cycles, it now has to deal with rapidly changing
markets and extremely high innovation rates.

It is typical for innovations to have a multi-stage market
launching and distribution phase, up to a certain limit
(= saturation; see figure 5). In this context, saturation means the actual limit of sales; it is insignificant, however,
whether the forecast targets are reached, an actual “objective” market saturation is achieved, or changing market conditions (competition, shifts in demand) affect this
level.
In summary, it must be noted that an innovation typically involves a multi-stage process over a period of time
where the process may be repeated (at a higher level if
required).

3.3 Processes in innovation management
Innovation management can be understood as the systematic planning and control of innovations within organizations. Innovation management expressly targets the
realization of ideas, transforming them into successful
products, processes, or services, that means the entire Innovation Funnel. The management of innovations
should ideally be part of the corporate strategy. The term
was originally created for company-internal processes.
Innovation management must be reflected in all of the

100 %

Saturation
Latecomers

Degree of market saturation

80 %

Late majority

60 %
Early majority
40 %

20 %

Early users
Innovators

0%

Introduction
Phases of market penetration

Fig. 5: Phases of market penetration
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Innovation Strategy
Strategic focus Implementation
concept
Organization and Culture
Innovation climate
Lifecycle

Idea management
for products /
processes /
services

Product, process,
Organization
model

Improvement
process

service innovations

Basic Conditions
HR development and leadership, knowledge management, controlling,
infrastructure, project management

Fig. 6: A.T. Kearney’s House of Innovation (© A.T. Kearney)

operational levels of an organization. These levels are
excellently presented in A.T. Kearney’s House of Innovation (see figure 6).
Product
development

Evaluation
of ideas

Feedback from preceding innovations plays a significant
role on all three levels. This process is embedded in an
environment (basic conditions) with which it interacts. Through this, it somewhat resembles a closed loop system.

Generation
of ideas

There are different options for representing this process.
Based on a circular stage-gate model [4], the process is
shown as a helix with a time dimension in figure 7. The
process shows the third layer of the innovation pyramid
shown in figure 6, that is positioned orthogonally to it.
However, it applies to company-internal settings – like all
the other illustrations mentioned above.

Evaluation
of ideas

For innovation managers, but also for cluster and network
management teams, who support their stakeholders in
this context, there are three temporal focuses of action
(see figure 8) with a distinct proximity to the system interfaces:

PROGRESS

These four levels – or, more precisely, three levels and
the basic conditions – must be represented in a company’s innovation management structure. With respect to
the basic conditions, it must be noted that they can only
be partly changed by individual enterprises.

Product
distrubition

Product
development

Product
distrubition

Generation
of ideas

Product
development

Evaluation
of ideas

Product
distrubition
Generation
of ideas

Fig. 7: Innovation helix based on Cooper’s Stage-Gate Model
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• Where different innovations stakeholders are brought
together,
• where ideas are generated (together with the innovation stakeholders),
• where innovations are evaluated (in the upper area of
the innovation funnel),

In summary, it becomes clear how essential innovations
and their management are for enterprises. As a result,
company-internal innovation management has been the
subject of many publications – both scientific and also
as handbooks. At this point, we expressly do not intend
to make any recommendations or express criticism but
instead would like to mention two of the newer books as
examples, Gassmann & Sutter [6] and Hauschild & Salomo [7].

• where the Valley of Death is overcome, and
• during market launches.

3.4 Open Innovation

For these action focuses, different concepts of action are
required. That means innovation managers and also cluster and network managers must be able to act in different roles, depending on where they are in the innovation
value chain (see figure 8).

Title and ownership significantly influence economic processes. The concept of the Knowledge-Based Economy
– used by the OECD to describe the state of development of the economically leading states of the world – already points out the changing relations between the right
to knowledge and the right to physical goods.

The management of innovations has now reached a quality level that has resulted in the formulation of a standard. The core piece of the current (valid for three years)
technical specification [5] is the Innovation Management
System (IMS). It targets the company-internal innovation management and specifically takes into consideration
Human Resources management; only in a paragraph at
the end of the specification, does it address the Management of Collaboration.

Intellectual property (IP) describes that type of knowledge
that is created by intellectual work. In today’s knowledge-based economy, intellectual property represents an
important added value in competition. Such added value
results from the right to use the respective knowledge
(through technologies, processes, etc.) in the creation of
products and services. The legal recognition of knowledge (intellectual property rights, IPR) features some speci-

Find the way to get
on the bridge

… public or private
research funding

… the private economy

Investments from …

Bridging-the-gap!

Evaluate
inventions

Support
growth

Valley of Death

Fundamental
research

Applied
research

Feasibility
study

Almost marketable prototype

Market
launch

Growth

Fig. 8: Points where most support is needed
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fic characteristics as opposed to the protection of physical
goods; for example, the concept of the level of invention
(meaning a quality test) and the limitation in time.
Taking this into consideration, the strategies for handling
the intellectual property (creating added value) that is relevant for a respective company (or for a research institution) represent a key element of a corporate strategy [8].
Basically, there are two strategies:

• The investment into new fields of business outside
the existing organization
• The cooperation with complementary partners (including competitors and networks)
The latter is the key to understanding the concept of
Open Innovation. Open Innovation is the commercial
exchange of knowledge (whether classical IPR or customer experiences, etc.) although this does not require monetary compensation in each individual case.

• Publication
• Protection
Historically, intellectual property was protected by
secrecy. Production methods or formulations were disclosed to selected employees only and very often passed on to the next generation together with the enterprise. Secrecy was also exercised by memberships in guilds
and other similar medieval organizations.
Together with the development from craft trades to businesses, another means of protection towards secrecy
was created in the form of patents and other elements at
the end of the 19th / beginning of the 20th century; intellectual property thus became a good. However, patents
are all but secret; they rather become openly accessible
by their disclosure.
Through the principles of secrecy and patent protection,
two fundamental methods were created that still apply up
to this day; their advantages and disadvantages are not explained here. There is a large number of publications on
the topic of corporate IP strategies but only two of them [9,
10] are referred to in this document as examples.

Among other things, the concept of Open Innovation is
an organizational innovation. Enterprises and other stakeholders open up for a continuous exchange of knowledge
with their suppliers, research institutions, competitors,
and, last but not least, their end customers. This proactive inclusion of end customers enables a better understanding of their needs and, furthermore, reveals what
customers are prepared to pay for a novelty. In this regard, Open Innovation must primarily be understood as a
culture of cooperation.

Open Innovation ≠ Free Innovation
At this point, we would like to expressly point out that
Open Innovation does not mean the sharing of innovative ideas with random external stakeholders. It is rather
a means to share ideas with those partners who can
improve the chances for their realization, (ideally) in the
context of a win-win situation. For this, a cluster offers
an excellent basis because the fundamental trusting relationships have already been established and there is
(also informal) information available about the strengths
and weaknesses of the potential partners.

“In times of increasing pressure through competition and
increasing innovations – while the budgets for research
and development (R&D) are reduced – companies are
forced to open up their innovation processes to increase
their innovation potential by integrating and involving external elements. This strategic inclusion is described as
the Open Innovation Approach” [11].

However, this culture certainly involves challenges, too.
Looking at such examples as the LibreOffice open-source
software [12] quickly raises questions such as:

For this, there are three methods available:

• Who is the owner of the jointly created IPR?

• The integration of external knowledge or of the corresponding knowledge owners (for example, by awarding
development contracts, employment of employees
with new competencies, or acquisition of companies
owning key competences)

• How can such a group build trust?

12

• What happens if parts of open IPR are commercially
utilized by individuals?

Clusters and Innovations: Cluster Initiatives as Drivers of Innovations

Introduction to Innovation Management

Open Innovation Platform (OptecNet Germany)
A multifunctional open innovation platform was developed
and tested in the course of a joint project of the clusters
OpTech-Net e. V., Optence e. V., Photonics BW e. V., bayern photonics e. V., PhotonicNet GmbH, and OptoNet e.
V. supported by the German Federal Ministry of Economic
Affairs and Energy. Its uniqueness is less based on its individual features than on their combination, to form an overall
concept for a targeted group (industry). In this example, the
six cooperation partners represent approximately 400 cluster members. With this, such formats as crowd sourcing
can also be realized, which require a significant critical mass
to be successful.
The platform clearly shows how important a culture of
cooperation and corporate cultures are for the success of
open innovations. Open innovations are basically based on
trust – as are all common cluster activities. Hence, clusters
are the “natural” environments for such processes. The
role of web-based processes becomes obvious. They can
support and facilitate the processes – but they are still only
tools. They cannot replace the process of building trust.
The overall concept developed in the joint project is based
on six elements that complement and support each other:

• a platform for exchanging innovation offers and requests in the area of photonics that is primarily used
for trade fairs and other centralized events,
• an interface for interdisciplinary cooperation projects
with other high-technology clusters or networks that
take into consideration market trends and roadmaps,
• an interface for mini enterprises with special consultation and information requirements,
• the use of social networks as innovation platforms, the
development and realization of new forms of events
(for example, bar camps), and new opportunities for
innovation funding (for example, crowd funding), and
• the formation of temporary cluster teams to support
the flow of information.
The basic idea here is to strengthen the commitment within the cluster – up to now, this has mainly taken place
at senior management level – and to extend it to a larger
audience within the companies in order to further the integration of the companies’ environments into the generation of ideas and product development across company
borders [13].

• The use of an industry-oriented crowd sourcing platform
that, inter alia, is based on the experiences and feedback of members and users (internal collaboration),

Supporting the flow of information

Cooperation, opening and transfer processes

Cross-subject
clustering

Industry trade
fairs as platforms
(innovation board,
innovation forum)

Addressing of
mini enterprices
start-ups

Outside-in-process
for the corporate
environment

Web-based methods
Crowd sourcing

Open Innovation
platform

Social media

Bar camps

More information: www.optecnet.de
Another example for Open Innovation in clusters is described in detail under [14].
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The fact that such issues can easily become precarious
becomes obvious from the story of the splitting up of the
open source community in the area of office software:
In September 2010, the above-named LibreOffice (supporting organization: The Document Foundation) was
established as a spin-off from OpenOffice (supporting
organization: Apache Software Foundation). That means
that the innovation process can by no means be an open
process in all phases and situations. Large companies often make very clear decisions on which subjects they will
work alone (also without the use of R&D institutions) – in
most cases, these are the absolute core elements and
their key competences – and on which they will work on
in cooperation with others (usually subjects where they
are not dependent on the competencies/work of third
parties or where the market size is insufficient for large
enterprises). This is where cluster managements (also
across clusters) can act as neutral idea brokers. They
can identify potential cooperation partners who own the
sought-after specific competencies or companies which
are already successful in the respective market niches.

3.5 Integrating customers into innovation
processes – The Living Lab
Besides the cooperation between stakeholders along the
value chain or within industries (B2B cooperation), the inclusion of end customers (both business customers as
well as private customers) plays an important role as a

driver of innovations. For this purpose, the basic concept
of the Living Lab was defined. The Living Lab is a new
model in innovation management. It is based on the fact
that solutions of this type will gain greater importance
in the future; a comparison with the concept of direct
democracy may be a bit far-fetched but draws a quite
realistic picture. The Living Lab can also be described as
bringing together the concept of Open Innovation with
the end customer who was formerly involved to a limited
extent only.
The correct measure of involvement of end customers
in the Living Lab is a key topic of innovation research in
this field and ultimately the key to the added value this
method provides. Living Labs specifically address the application of technologies and the products and services
resulting thereof. By integrating (potential) users (private
customers, enterprises, or public institutions), the potentials of socio-technological innovations for production and
consumption can be identified and analyzed throughout
the system. The early and realistic integration of application contexts into research and development processes
supports acceptance by the markets later on, reduces the
risk of flops, and promotes a quicker diffusion. The Living
Lab can also be seen as a practical method to assess the
socio-ecological effects of innovation.
Information technology plays a key role in the realization
of the Living Lab; but this does not at all mean that the
Living Lab method can only be used for ICT innovations.

Research
institutions

Research
institutions

Cluster
initiative

Public
authorities

Costumers

Living Lab

Enterprises
Public
authorities

Fig. 9: From the cluster’s triple helix model to the quadruple helix model of a Living Lab
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The SmartIES2 project [15] describes the five key principles of a Living Lab:
• The added value for the customer is the key to the
later market success of an innovation. Above all, this
requires an understanding of the needs and the motivations of the customer group. The added value for a
customer can be described as the price that the customer is willing to pay for new products / new services
and how often the customer will use them. However,
a purely financial consideration may not be sufficient in
this context as the example of the energy saving lamp
has shown (compact fluorescent lamp). The simple
calculation of the payback period in this case stands
opposed to such arguments as colour fidelity, lacking
switching capability, or outdoor use.
• The influence of the later customers as competent
partners in the development process demonstrates
their appreciation. These potential customers may well
be a heterogeneous group. The Living Lab can help
here to describe the customer groups in more detail.
Customers may act in different roles in the Living Lab:
for democratic reasons, to analyze the acceptance of
policy-driven solutions in particular (see demography),
for economic reasons (for example, to determine the
usage frequencies), or for developmental reasons
(emphasis of the further R&D process). Ultimately,
this involves the implementation of a feedback process.
• The consideration of sustainability is increasingly
made a requirement today. The granting of public funding today is often made dependent on the minimum
requirement that there will be no additional environmental burden. Many customers take into consideration aspects of sustainability in various forms in their
purchasing decisions – this begins with the private
customer who considers the power consumption of a
device, the procurement of FSC-certified paper only,
and ends with repair options. Especially the latter aspect indicates an economic conflict of interests as the
current discussions about “planned obsolescence”
show.
• Many companies already use the process of Open
Innovation. The cluster initiatives are the best examples for this. However, the inclusion of customers
must not be on the account of observing one of the

basic principles of Open Innovation: all of the parties
involved must (in the long term) recognize an added
value for themselves when they participate in the
Living Lab.
• Another core element of the Living Lab concept is
the implementation of a realistic scenario. Only
through this, the later market conditions and factors
of influence can be adequately recognized and taken
into consideration. For this, inventions may either be
tested by end customers in model environments or in
the actual environment of the end customer. The first
of the above procedures is required in any case if the
legal or technical framework conditions forbid testing
in the real environment (see autonomous vehicles).
The above description gives an impression of the complexity of the organization of a Living Lab – but at the same
time it reveals the tasks that the cluster management can
take over in such an environment:
• Management of a heterogeneous process with high
demands on the neutrality of the moderator
• The trust of all stakeholder groups in the moderator,
manager, or contact
• “Head point” for the integration of the fourth axis (the
customers; the other three axes of the helix are already present in a cluster initiative)

LivingLab BWe (e-mobil BW GmbH)
The topic of electric mobility is especially suited to a
Living Lab. Transport and mobility are of special interest
to the public. The LivingLab BWe mobil basically consists of 34 projects and is understood as a systematic
approach consisting of interconnected projects; electric
mobility, from E-bike to E-car, from electric vans to plugin buses, is to be made available or usable for everyone. These projects address such issues as intermodality, fleets and commercial transport, infrastructure and
energy, housing and electric mobility, urban and transport planning, vehicle technology, communication and
participation, as well as training and qualification. The

2 Transnational Nordic Smart City Living Lab Pilot
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federal government supports this showroom region
with approximately EUR 45 million [16].
In a special way, the LivingLab BWe mobil can address
the issue of proximity to the end customer (residents,
companies) but also to producers and suppliers. A major portion of its services can be accessed by the broad
public (for example, car sharing fleets or public transport). Another specialty of the Baden-Württemberg
showroom project in this connection is the communication services offered. With its numerous producers and
suppliers, Baden-Württemberg is an industrial location
that is characterized by the automotive industry. Taking
into consideration this very specific position, it is of special importance for the state to actively contribute to this
technological change. By means of cooperations in particular, companies can identify the needs of users and
integrate these into their strategic planning – this clearly
demonstrates the importance of clusters.
More information: www.livinglab-bwe.de

3.6 From the single enterprise to the cluster
This publication primarily addresses innovation processes in network structures. The fundamental difference
to the company-internal innovation management is the
relationship aspect: within a company, there are hierarchical structures (irrespective of their form); network
structures, however, feature a peer to peer architecture
(irrespective of any existing economic dependencies).
That means that trust is the key element in the relationships between the stakeholders.
The management of networks, for example, in form of
alliances, value chains, supply chains, or long-term business relations, has become part of the daily business of
many private and public organizations, and increasingly
also for other types of organizations (NGOs, unions, or
even administrative bodies of public-private partnerships). In particular the large globally active companies
were extremely successful in the past when they had initiated their networks in a targeted and strategic manner
[17]. Today, it is almost unthinkable for a great variety
of industries to be competitive without the sustainable
networks between producers, suppliers, complementors, and customers – not only taking traditional industries such as the automotive or construction industry into
consideration, but also modern industries like informati-
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on and communication technology. SMEs are able to establish smaller company-specific cooperations although
they cannot quite be described as networks, and not
at all as structured or strategically planned networks.
These networks are often based on customer-supplier
relations.
Cluster initiatives and state-wide networks in Baden-Württemberg can be understood as cooperation alliances between competent partners from the industry,
science, research, and politics which are characterized
by close coordinated interaction and communication
among each other. Through this intensive and particularly early cooperation between companies and research institutions, the knowledge transfer is accelerated
which lets companies benefit from the research findings
so that they can market innovative products and services each more expediently and competitively. It also
helps research institutions to effectively find partners in
the industry to realize their research products. Cluster
initiatives and networks are thus able to significantly
increase the innovation capability of enterprises and to
contribute to the profiling and positioning of the regions
in global competition. In this aspect, cluster initiatives
and networks that benefit from the spatial agglomeration of the stakeholders are more than a loose web of
relations. They act target-oriented, support the development of competencies, the transfer of knowledge, the
generation of innovations, and align their activities to the
requirements of a knowledge society and the continuing
globalization. This requires professional coordination efforts that are usually provided by the cluster or network
managements [18].
If companies actively innovate within cluster initiatives
or networks their activities no longer take place on an
individual corporate level, but instead take place on a
multi-stakeholder level. In such a context, the cluster
and network management often takes over the role of
innovation management. This is especially the case in
the beginning when the concerned stakeholders have
not known each other for long or the required trust has
not yet been established.
The following determinants or trends have significantly influenced the generation of innovations so that the
former well-known patterns or procedures of innovation
generation are no longer valid (no ranking order):
• So far, separate technologies have become convergent
(see analogue voice telephony and digital data transfer)
and penetrate a wide range of segments of the industry.
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• The complexity of the topics of individual innovations
more and more often reaches beyond the technological capacities of a company.
• Many innovations are particularly created by the
connection and combination of different technologies
and industries. Within established industries (Old
Economy), incremental innovations may also generate important competitive advantages on the market.
• Many (high)-tech innovations require long development lead times before they can be utilized in the
market; the Valley of Death of an innovation rather
increases on average. Last but not least, this applies to innovations that are dependent on complex
production processes or that involve new production
processes as integrated elements of innovation.
• The role of intellectual property rights (IPR) [19] in
innovation processes has changed. Established protection mechanisms (patents, secrecy) partly compete with the new methods of innovation management
(Open Innovation). This also bears economic risks.
Taking into consideration the above-mentioned trends,
innovation processes are becoming increasingly demanding, complex, and time-consuming, especially for SMEs.
Therefore, interactions between stakeholders with different competencies are required more frequently.
The success of cluster initiatives3 as drivers of innovation processes is undisputed [20]. Consequently, this topic
is given adequately high priority in cluster and network
initiatives as is the issue of finding the “right” partner
[21]. In the course of the study of the Institute for Economic Research (Institut der deutschen Wirtschaft) in 2011,
approximately two out of three interviewed cluster and
network managements stated that the generation of innovations or increasing the innovation capabilities was an
important or very important goal of their networking activities [13]. This means that clusters and regional innovation structures – whether organized as formal cluster initiatives or not – essentially contribute to the acceleration of
innovation processes for the benefit of their stakeholders
today [22]. Together with the excellence of the cluster or
network managements the potential and the capabilities
of the cluster or innovation managements grows to promote such innovation processes in the interest of their
members.
3 In the following, we use the term Cluster Initiative although it involves a regional group (of cluster stakeholders) that has entered into an understanding for common and trusting
actions in an appropriate form. This action is coordinated by the cluster management (or cluster organization).
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4 Operationalization in the Context of Clusters
The fundamental findings and trends of the preceding chapters can be summarized by the following thesis. At the
same time, they represent the motivations for the cluster
and network managements to act as important drivers of innovation processes within cluster initiatives and networks.
1. Larger globally-active companies have their own methods and structures to deal with the company-internal innovation management. This also includes
distinct decisions on which of the innovation topics
are dealt with in-house exclusively and which of
them are made the subjects of cooperation projects.
2. For medium-sized enterprises, there are usually standardized methods for innovation management that
facilitate the implementation and operation of an innovation management system. Standardized and established methods such as IMP3rove [23] are suitable
to precisely analyze and improve processes. These
companies (depending on their size) employ at least
one executive or a small staff division that is familiar
with innovation management. If specific competencies are required they can be sourced externally.
3. Smaller enterprises – even if they are active in the
high-tech sector or can be described as innovative – usually do not have a structured innovation
management. If at all, innovations are more likely
initiated by chance or in an unstructured manner.
The standardized methods and procedures of
innovation management that are offered on the
market for these enterprises are often too complex
or oversized, or do not adequately take into consideration the specific circumstances of the respective
enterprises. At the same time, SMEs are specifically
dependent on external know-how because they do
not have the corresponding competencies in-house.
This is especially true for SMEs that do not belong
to the high-tech sector.
4. Often, SMEs are unable to provide an appropriate strategic level for innovation processes within
their own companies. They sometimes react highly
market (customer) driven. Most often, the executive
management is directly responsible.
5. SMEs are usually integrated into value chains, often
as suppliers. Often, original equipment manufactu-
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rers (OEMs) are at the other ends of the chains. The
innovation strategy of a SME should be aligned to
such a structure.
6. Roadmaps, technology scouting, foresight processes, and similar methods for assessing future trends
and market / technology developments can provide
orientation / a framework for the innovation strategies of individual companies. A commonly agreed
cluster strategy helps SMEs to (jointly) track a broad
market or application spectrum.
7. With a cross-stakeholder innovation or cluster
strategy, cluster initiatives can identify and reduce
the economic risks that lie in the innovation process
for SMEs because they make the needs of their
customers more predictable (industry roadmaps can
be similarly useful).
8. Work groups (or innovation labs, innovation arenas,
etc.) initiated and coordinated by cluster or network
managements are an ideal open innovation platform
and a starting point for concrete innovation processes.
9. Cluster managements can also act as external
innovation experts for their member SMEs; they
enjoy the benefit of trust and neutrality as opposed
to external consultants. Oftentimes, they also act as
project coordinators in later phases.
10. SMEs most easily find partners for innovations in
the familiar environment of their “own” cluster
initiative. A condition for this, however, is a professional cluster and network management that has an
interest in their topic. The more specific the requirements the more willing are stakeholders to engage
in supra-regional networks; especially in the absence
of the critical mass or sufficient competencies.
11. Radical innovations are relatively rare (“hitting the
jackpot”). In the daily business and when defining
their service portfolios, the cluster managements
have their focus on incremental innovations. Providing support for the transformation of (partial) industries in the course of an implementation of radical
innovations can also represent an important value
added by cluster or network managements.
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4.1 The cluster management’s role as a driver
of innovations
As demonstrated in the previous chapters, new tasks
and duties arise for cluster and network managements in
cross-stakeholder cluster environments, especially if they
intend to contribute to a strengthening of the cluster stakeholders’ innovation capabilities. This approach is mainly helpful for SMEs that cannot afford their own explicit
innovation management. Thus, the cluster or network
management can practically partly take over the task of
innovation manager. Some of the methods that must be
applied by cluster or network managements in this context differ from the company internal utilization of the classic innovation management methods to a minor extent
only; others are specific for this environment, mainly the
networking component.
The added value of innovation management in a cluster
environment is, on the one hand, created by observing the
value chains (including the prior development steps – vertical expansion of the observation area – and, on the other
hand, by reaching the critical mass / market share through
the number of cluster members – horizontal expansion
of the observation area. Furthermore, cluster initiatives –
which can be compared to a virtual large-scale enterprise – have other options to influence their basic external
conditions. In this respect, their options range from the

economies of scale, as can be achieved by purchasing associations, to the utilization of political stakeholders. The
table on page 20 provides an overview over the methods
of innovation management that are presented in detail
in the following chapters. These methods are applied at
different levels of the innovation pyramid (see figure 10).

4.2 The cluster management‘s actions on the
strategic level
In the following, we present different measures that have
a more strategic character (see page 20). They are usually
carried out at the very beginning of a comprehensive innovation process within a cluster initiative. These measures are used to determine the position and the needs, or
for defining the strategy. They can, but do not necessarily
need to, take place in the order they are dealt with in this
document. A roadmapping process usually identifies the
future development lines and future technological, market-related, and social requirements. A subsequent determination of the position and an analysis of the technology
portfolio show how well a cluster initiative and its stakeholders are prepared for the challenges to come. All this
information is important for the strategy-defining process
that usually follows.
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Fig. 10: Innovation pyramid in a cluster environment
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Level

Cluster-related

Innovation strategy

Roadmapping, portfolio analysis, international determination of position,
cluster strategy form the framework/emphasis of SME strategies

Internal conditions
(Innovation culture)

Advanced training options, connection of industry and research, work
groups innovation labs, open innovation arenas

Operative innovation
management

Make contacts with cooperation partners (Innovation Matching), technology
transfer

External conditions

Joint purchasing platforms, recruitment of qualified personnel, make contact
with politics and multipliers

Transfer of results

Common brands or processes, innovation packages

Table: Selected methods of innovation management in a cluster environment

4.2.1

Roadmapping

Roadmapping means graphically noting methods in order
to present complex scenarios including their dependencies in terms of time and paths. They are often used for
complex projects to develop strategies for product families, industries, or even clusters. This method is called
the dialogue-hermeneutic method and is about visualizing
the knowledge and the findings of experts in a moderated dialogue, and reaching a consensus based on the
presented processes and the illustrated factors.
This results in roadmaps or structural plans that provide
insight into the complexity, the critical development paths and the temporal development of an industry.

This method is also used in different research and development areas, including, for example, product roadmaps, technology roadmaps, research roadmaps, and
industry roadmaps. An example of the latter is the International Technology Roadmap for Semiconductors [24]
that is subject to a continuous revision process.
As a practical example, we would like to present the Visual Roadmapping method here (see figure 11). Besides
the technical aspects, this method addresses the socio-economic factors of influence and the effects on the
economy and society. Such questions are of critical importance in connection with radical innovations. A visual
roadmap categorizes four relevant aspects that address a
specific problem (for example, industry development or
topics relating to the corresponding value chain).

Their major advantages are:
• Visualization of complex processes

Usually, these four aspects are the following (but can be
adjusted):

• Substantiation of statements and determination of
events, dimensions, and relations

• Socio-economic factors of influence (legal, economic,
social conditions, phenomenons, and requirements)

• Reduction of complex connections and dependencies
to the central aspects

• Enabling technologies (scientific-technological requirements for the respective topic)

• Multidisciplinarity through involvement of different
expert groups

• Development of the topic under consideration (central
aspects and milestones that are of importance for the
development of the topic)
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Objective
Economic
and social
effects

Economic and
social effects

Product
development
and services

Product
development
and services

Innovative business
models (for example, solar
plant leasing)

New business model
for housing companies
Innovative business
models (for example, solar
plant leasing)

Export of prefab
energy+ houses

50 % of heat residential
area renovated

2 million energy
selfsufficient homes

Climate protection

Versorgungssicherheit
Old buildings renovated
New „ligth bulb“

Smart homes
Energy storage

Photocatalysis
for homes

Enabling
technologies

Enabling
technologies

Solar heat pump
Energy Harvesting

Smart Micro-grids and
smart controls

3rd generation
of insulation

Compatibility of
useful energy
Personalized CO2labeling

Socioeconomic factors
of influence

Socio-economic
factors of
influence
2020

World champien
in energy efficiency

High and transparent
energy prices
through taxes

Stable
funding conditions

Energy control and
information systems
for consumers become
standard

Political Incentive
system for housing
settlements

2020

Future

Future

Fig. 11: Visual Roadmapping method: basis (left) and outcome (right) (Source: iit Berlin)

• Effects (economic and social effects, but also new
product and service offers)
Irrespective of the chosen roadmapping method, the following findings can be derived from an existing roadmap:
• Identification and determination of milestones
• Identification of future developments: trend analysis
• Identification of critical path dependencies (technical,
non-technical)
• Identification of positive and negative effects and
reciprocities
• Identification of important factors of influence
Finally, the last step in the process is the derivation of
recommended actions.
Ideally, the cluster management sees itself as the driver
of this process. Figure 12 shows an example of a typical
process in practice. Besides the literature analysis in preparation of the process, the concerned cluster management coordinated the joint status and requirements analysis, together with its members, which was the basis for
the next steps in the process. After agreeing on a common goal (Where are the members heading?) they identified the topics in their focus and the expected product

and process innovations. The end point was the question
of how the cluster-internal innovation management process can be derived from the identified trends and expected transformation processes. After that, specific action
plans were agreed. An active cluster management and a
proactive involvement of the members can be considered a success factor in this process.
The common development of a roadmap can thus be
considered an essential instrument of cooperative collaboration which, at the same time, helps to answer the
questions of selection and regulation of the cluster management. Through the written fixation of the technological and market strategy in the roadmap, the projects are
not only prioritized – the stakeholders for specific projects
are selected as well; this also represents a formal codification of which technological and market alternatives
are to be taken into consideration within the network and
which organizations are actually involved in the projects.
The roadmap also stipulates specific answers to the
question of the regulation of the cluster management:
the roadmap specifies – through milestones in a schedule and through (partial) project plans and stakeholder
constellations – how the tasks interact with each other in
the cluster initiative. The specific design of the roadmap
clearly shows that it is a customized supporting service
for the cluster initiative which provides orientation for the
initiative as a whole.
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Kick-off-Workshop

Findings of current literature and source analyses in the context of
innovation research and nutrition science taking into consideration the
preliminary examinations for the Innovation roadmap

Status and requirements analysis:
understanding innovation, innovation
systems in enterprises

Targets and motif of Innovation
roadmap

Topical emphasis, product
and process innovations

Innovation management process

Action plan

Innovation roadmap

Fig. 12: Example of workflow of a roadmap process [25]

Commercial vehicle roadmap 2030 (Commercial
Vehicle Cluster – Nutzfahrzeug GmbH)
As the relevant comprehensive documents were not
available, experts from science and industry drafted a
corresponding roadmap document under the guidance
of the cluster management. The key statements of this
document are presented here as an example [26]:
German commercial vehicle producers and their suppliers are world-class in terms of technology. In the
high-end area, there is great potential in the optimization of entire business processes: the connection of
vehicles and systems allows boosts in productivity that
clearly go beyond the optimization of individual vehicles.
A requirement for the rapid realization is the collaboration between vehicle producers, suppliers and service
providers in order to create common standards and interfaces.
Ensuring the security and reliability of connected dynamic systems is a key competence of future commercial
vehicles. For connected smart ecosystems, simulations
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must be developed that include the connections between communication technology, fleet management,
and traffic flow.
The automation of functions in commercial vehicles,
including autonomous functions, requires the real-time
processing of machine and ambience data. For an efficient and reliable integration, the goal should be a standardization in the area of real-time capable data communication, simulation, and connection, especially for
commercial vehicles.
A powerful energy management system that can supply more electric power will sustainably improve the
productivity of a commercial vehicle. The definition of
energy interfaces between different system and voltage
levels is required for this, as is the definition of suitable
topologies.
The role of the cluster management is to convince its
members of the necessity of a roadmapping process, to
draw up a concept for it, and to control the entire process. In this regard, it was important to integrate all the
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necessary competencies and to provide for a balancing
of the interests of large enterprises and SMEs. Upon
completion of the roadmap, the cluster management
coordinated the realization of the relevant aspects within the cluster initiative.
More information: www.cvc-suedwest.com

4.2.2
Determining the positions of the cluster stakeholders in the context of innovations4
To improve the innovation capability and to strengthen
the profiles of cluster initiatives and their stakeholders, as
cores and drivers of innovation, the basic definition of the
positions of the cluster stakeholders in the global research and innovation environment is a fundamental requirement. By carrying out comprehensive innovation audits
for individual cluster initiatives, which are organized and
coordinated by the respective cluster managements, it is
possible to identify the outstanding innovation capacities
(for example, specific technological capacities) and critical
innovation bottlenecks (for example, a lack of pioneers for
radically new technological applications) and to provide
an important basis for decisions on the further strategic
cluster development in an international environment. Through the systematic analysis of the environment, a Partner Radar including potential partners with a strategic importance for the cluster initiative (other cluster initiatives,
technology platforms, etc.) is worked out in the course of
the audit, in cooperation with the cluster management.
The audits are carried out in close cooperation with the
cluster management and stakeholders whereas the focus is clearly on the common assessment of innovation
capacities/bottlenecks, and the systematic analysis of the
global research and innovation environment. The cluster
management, which receives support from external experts, if necessary, may utilize a comprehensive range
of methods for this, including interviews, expert discussions, innovation workshops, and stakeholder or secondary
data analyses. The audit results, especially the Partner
Radar help the cluster initiatives to identify strategically
important partners and to initiate new cluster alliances –
for example, for the purpose of smart specialization to
utilize synergy effects and to increase the innovation capabilities in the European research and innovation area.

Based on the audit findings, the relevant cluster initiatives can start establishing or extending regional and supra-regional strategic innovation partnerships in a targeted
manner. Here, the cluster management also plays an important role in the practical implementation. Depending on
the intended strategic alignment of the cluster initiative,
partnerships with other cluster initiatives, with complementary competencies, are initiated and jointly designed
in order to (for example, for the purpose of smart specialization and synergetic cooperation) combine the complementary capabilities and competencies for a mutual
benefit. Alternatively, the cluster management can also
be supported and accompanied in the pre-competitive cooperation with strategic partners, for example, following
the example of the Microtechnics Alliance5, to boost the
cluster initiative’s international “impact power”.
Possible support measures on the part of the cluster management for establishing/extending strategic collaborations with a partner that was identified in the Partner
Radar are, for example, the initiation of the contact and
providing support during first meetings, drafting the common agenda, and the implementation of the agenda during the first year of the strategic cooperation. Especially
during the critical phase at the beginning of the strategic
cooperation during which the first common activities shall
be realized in practice, the cluster management can provide important assistance in the interests of its members.

4.2.3

Technology portfolio analysis

The technology portfolio analysis was first presented in
[27]. It is an instrument of strategic technology management. The results of the analysis are presented in two
dimensions – the current situation and the future (see
figure 13). It takes into consideration external (that cannot be influenced) and internal (that can be influenced)
parameters. If applied to cluster initiatives it is important
to note that the terms internal and external (that actually
relate to a company) must be used differently. From the
results, recommended actions can be derived for the
topical emphasis and the strategy.
In the classical diagram, the term ‚technology attractiveness‘ summarizes partial aspects, development potential, compatibility, and application range; ‚resource capacity‘ means the degree of command (of technology), the
potentials, and responsiveness. It is certainly possible to

4 Author: Dr. Björn Sautter, Steinbeis-Europa-Zentrum
5 The Microtechnics Alliance is a strategic alliance of the four leading clusters in the area of microsystems technology in the European region that was established
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change the definition of the ordinates depending on the
goal of the analysis. An example for this is the assessment of a portfolio of R&D results. In this case, the
availability of industry partners (proximity, size, etc.) may
represent an important criterion of resource capacity.
The two fields Invest (high technology and market
attractiveness) and Deinvest can be described relatively
easy and translated into recommendations for actions.
A more differentiated analysis is required for the (yellow)
band in the middle. Here, the current market position of
the stakeholder under consideration (individual enterprise as well as the cluster with its value chain), the
industry specifics (innovative industry versus traditional
industry), and other specialties (for example, approval as
an innovation obstacle) play roles that should not be underestimated. The technology attracting selection field
can be especially attractive in the long term for high-tech
segments with a niche character that are mainly occupied by SMEs. The high-resource selection field is rather
quantity-based and requires high-performing production
capacities. The scales must be adapted to the specifics
of the industry; for example, the technology attractiveness of photonics cannot be measured with the same
measure as logistics.

If this method is applied to cluster initiatives, the interconnections of the stakeholders within the cluster must
be adequately taken into consideration. This concerns
the (accumulated) resource capacity of the cluster initiative; because the degree of integration of small and actually low-resource stakeholders can clearly improve the
resource capacity of the cluster as a whole (see figure
14: small dots = individual enterprises, large dot = value
chain). With respect to the technology attractiveness,
especially the availability of technologies that are based
on or complement each other may result in a significant
change in the assessment. The opposite is true for gaps
in technology or value chains.
As in many analytic processes of this type, the moderation of such a process but also the performance of such
an analysis is typically the task of the cluster management. What makes the cluster management unique
here is its solid knowledge of the stakeholders (and their
strengths and weaknesses) and its neutrality.

4

Technology attractiveness

Technology attracting
selection field

3
Invest

2

1
Deinvest
High-resource
selection field

0
0

1

2
Ressource capacity

Fig. 13: Classical technology portfolio analysis
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4.2.4

initiative. This observation should not be limited to the
cluster-based sectoral aspects but must include the
ecosystems of related industries, competencies, and
value chains. Such observation of the trends assists
the identification of new opportunities for the cluster
initiative whose further development can be facilitated
by the cluster management when it offers such services that extend their capacities. Cluster managers
are not only managers of their cluster initiatives but
also trend scouts and consultants. In practice, cluster
managers manage a holding company without any
ownership or other hierarchical structures.

Definition of the strategy

An analysis of the relationship between the intensity of
individual services of a cluster initiative (that is, the operative level of innovation management = input) and their
effectiveness (= output) shows that high quantity at this
point does not necessarily correlate with the activities’ effectiveness. Therefore, to achieve effects the quantity of
the performed work is not the only decisive factor, decisive is especially the quality of the work performed, that is
the development, contents, and provision of the services.
It is also the combination and interaction of services (that
is, the concept as a whole) that have an effect on the
R&D and business activities of SMEs, as activities of the
cluster management. This overall concept represents the
cluster initiative’s strategy.
There is no blueprint for this task because these services
are mainly targeted at the practical needs and are thus
strongly dependent on the structure of the network (stakeholder structure, industry) and the actual current needs
of its members. Two important points must be highlighted in this respect:
• Cluster managements must constantly observe
the technological and economic trends in the (sub-)
industries that are relevant for the respective cluster

• The industrial members of the cluster initiative must
be included in the development of the services.
Excellent cluster organizations constantly communicate with the cluster stakeholders both in the strategic
process and in the daily business. They consider them
to be “customers” who seek support for the development of their companies. Steady communication is
therefore mandatory to identify new service requirements.
The strategy of a cluster initiative can, but not necessarily
needs to, be closely related to a roadmap (see Chapter
4.2.1). This basically depends on how important the topic of innovation is for the respective cluster initiative.

4

Technology attractiveness

Technology attracting
selection field

3
Invest

2

1

Deinvest
High-resource
selektion field

0
0

1

2

3

4

Ressource capacity
Fig. 14: Technology portfolio analysis: high resource capacity through accumulation
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A technology portfolio analysis (see Chapter 4.2.3) may
be carried out before a strategy is determined.
The motivations for working out a common innovation
strategy may be diverse. Carrying out the process involved in determining a strategy basically means that the
critical innovation stakeholders that are part of the organization develop a common idea of into which direction
the cluster initiative should develop and which measures
must be taken to approach that goal.
Such a process towards the formulation of a cluster strategy or the refining of an existing strategy often starts
with the identification of the strengths and weaknesses
at the current point of time and the opportunities and risks of the future development. Based on the description
of the current situation, a common idea of the future state in the medium or long term (strategic vision) is worked
out and the target system is determined for the cluster
initiative. This defines a corridor of actions that should be
designed in an adequately concrete way in order to derive
the range of services and at the same time be flexible
enough to allow further development options. Based on

the results of the analysis of strengths and weaknesses
(SWOT analysis), the relevant fields of activity, that will
be the targets of the measures for realizing the strategy,
are determined and prioritized. The general course of action as shown in figure 15 needs to be adapted to the
actual circumstances of the respective cluster initiative.
The strategy process that is coordinated by the cluster
management thus contributes to providing transparency
with respect to the goals and interests of the participants
and to the creation of a common outlook for the future by
defining a vision and a target system. A strategy processes within a cluster initiative thus represents a process
of communication and of negotiating perspectives and
approaches. The integration of all stakeholder groups is
a requirement for the success of the strategy process.
A successful strategy process retains the integrative powers, enables the stakeholders’ identification with the
visions, and creates a high degree of commitment. Participation increases the trust for further cooperation. Figure 16 shows an example of a possible course of action
for the development of an innovation strategy for cluster
initiatives.

• Basis for the strategic
positioning
• Current situation
• Identification of possible fields of aactivity

• Allocation of servic,
new development

• Target identification
process
SWOT: Strengths /
weakness
analysis

Development of
measures

Vision /
target

Derivation of
fields of avtivity

• Resources and time
periods

Fig. 15: Four-step process to work out a cluster strategy (Source: iit Berlin)
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Analysis of the current state
•

Documents that are relevant for the cluster initiative or for industries in which it operates

•

Regional SWOT topics and focuses

Workflow design, strategy process / review
•

Review process (for example, innovation capability of members, technological strengths)

•

Efficient integration of members/integration of a satisfaction analysis

•

Performance indicators for cluster managements

Analysis
•

Roadmapping process (with selected cluster stakeholders)

•

Development of strategic key areas in an innovation context

•

Identification of cluster-relevant cross-sectoral topics that promote innovations

•

Consideration of regional future-proof unique characteristics

Strategy design and result
•

Refining of strategy

•

Integration of strategic key areas into method kits and strategy document

•

Implementation steps and action planning

Fig. 16: Schematic procedure for the development of a strategy for a cluster initiative (Source: iit Berlin)
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Fig. 17: Diagram of the strategic key topics of the “microTEC Südwest” cluster (Source: microTEC Südwest)
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Strategy process STRATCLU (microTEC
Südwest)
An excellent example of a sophisticated and mature
strategy can be found in the management organization
of the microTEC Südwest cluster. The underlying strategy development process was funded by the Federal
Ministry of Education and Research (BMBF) in the course of the Leading-Edge Cluster competition.
An important cornerstone is the development of the
cluster in the form of a learning system; challenges, technologies, and basic conditions for clusters are changing
constantly. The cluster organization must learn to identify
global challenges and future markets in time, to formulate
(or identify) long-term research and innovation strategies
for the concerned targets industries, and to find the suitable alliance partners for this. These activities must take
place continuously or in short intervals in order to adjust
the targets in the case of changing basic conditions.
Important activities in the STRATCLU strategy process
were:
• concept design and testing of strategy processes for
the systematic development of an overall strategy for
the cluster as well as the promotion of the corresponding methodologies and process competencies
(taking into consideration strategic political and
management instruments such as innovation audits,
foresight, evaluation of consequences, roadmapping6),

• It is intended to establish the cluster as a leading
research, development, and production location
for smart products with integrated microsystems
technology.
• It is planned to extend the competencies and capacities in the cluster in a targeted manner and to
optimally streamline the creative cooperation and
innovation processes.
• It is intended to increase the region’s attractiveness
for qualified personnel, creative minds, companies,
and investors worldwide.
The cluster’s strategy is aligned to these three guiding
targets. Responsible for its realization is the cluster
management that was put in charge by the state of
Baden-Württemberg, the professional organization
microTEC Südwest e. V.
As a result of the strategy process – that also considered the design of the post Leading-Edge Cluster
phase – seven expert groups were established to work
thoroughly on application and technology-related and
structural issues. Currently, approximately 350 representatives from companies, universities, and research
institutions discuss technological and application-related topics within these groups.
Technology platforms, qualification, and internationalization are further key targets of the cluster.
More information: http://microtec-suedwest.de/
der-cluster/clusterstrategie-microtec-suedwest

• the development and testing of processes for adapting and streamlining the overall cluster strategy for
prioritized future topics and applications,
• the development and testing of processes for the
systematic evaluation of progress in the realization
of the strategy, and its integration into the cluster
management’s method portfolio,
• the design and implementation of benchmarking
methods to compare the development of the own
cluster with globally leading microsystem technology
clusters,
• the establishment of a platform for professional
cluster services.
• The microTEC Südwest cluster strategy is defined by
a three guiding targets:

4.3 Methods on the operational level7
For innovation management at the corporate level, meaning innovations on the level of an individual member
enterprise or group of enterprises, there is a large variety
of methods available – a number in the region of 100 is
occasionally mentioned in literature – but they cannot all
be discussed in this document.
The main advantage of innovations within cluster initiatives is the integrated and connected handling of innovations as shown in the following figure 18. Because of
the increasing complexity of innovations, complemen-

6 These methods are partly described in other chapters of this publication.
7 Authors: Ralf Lauterwasser and Dr. Michael Ortiz, Steinbeis Beratungszentren GmbH
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Demand analysis

Bringing together
stakeholders (Innovation matching)

Project assistance
Project- /
toping lifecircle

Raising of (public)
funding

Define project topics

Fig. 18: Projects life-cycle (with respect to individual innovations)

tary competences are more and more often required but
which are not available in the individual SMEs. That means, that a whole network of competencies is required
and a cluster initiative or a network represents the ideal
environment for this.

Depending on where the cluster initiative or the involved
cluster stakeholders are in the innovation process, there
are different approaches of support available that depend
on the outcome of the preliminary determination of their
respective positions (see Chapter 4.2.2):

The degree of support to be provided by the cluster management for such an individual (cluster) innovation process is directly dependent on the already existing quality
of the stakeholder network and the complexity of the issue. In the case of projects that arise from established
work groups within a cluster initiative, support may be
limited to assistance in the raising of public funding; in
other cases, it may be necessary to provide comprehensive support from the search for suitable cooperation partners (to close gaps in the innovation chain), to
the project definition for workshops, or even assistance
(coaching, project management) for the actual invention
process (for example, also in the form of neutral project
management), or the conducting of commercialization
workshops, that is, that the cluster management is required in all steps of the project life-cycle.

• Technology Scouting

To support innovation activities or common product or
technology developments by cluster stakeholders, cluster managements can develop specific services for their
cluster stakeholders relating to the generation of innovations as shown in figure 19. These are dependent on the
specific basic conditions of the respective sector and the
cluster initiative.

• Innovation Matching
• Cross-Clustering
• Technology Transfer between cluster stakeholders
For all of the presented measures, the following applies:
Interested cluster stakeholders, especially SMEs, can
basically enter the process at any point, but they should
determine their own positions beforehand in order to adapt the following measures to the needs of the cluster
stakeholders.
If the majority of the cluster stakeholders is more in need
of new technologies to solve current user problems, the
cluster management should take measures in the context of Technology Scouting. If the cluster stakeholders
are rather looking for new or additional applications for
“their” technologies, Innovation Matching would be a
better fit. In a later stage, both options may also result
in Cross-Clustering activities or specific Technology
Transfer projects, because the best innovation potential
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Fig. 19: Specific measures for generating innovations within cluster initiatives (source: Steinbeis)

often lies exactly in those areas where technology and
applications meet. A strong penetration of SMEs with
such measures should also be the goal of cluster initiatives which are enabled by such measures to offer new
services.
The goal of Cross-Clustering is to have different cluster
initiatives provide support to companies as well as to
universities and research institutions to help them solve
their technological problems and to assist their common
innovation projects with a systematic innovation approach. This requires consultations and close cooperation
between the individual stakeholders of the different cluster initiatives.
Technology Transfer, however, includes both the transfer of a specific type of knowledge, namely knowledge
about a technology, and the transfer of technological
knowledge that has already been transformed into artefacts [28]. To put it simply, technology can be considered
the basis of production and products in the broadest sense, also in the case of services. Consequently, technology is more than knowledge – technology is know-how,
that is knowing how to do things. Technologies converge
(they always have, but it takes place quicker today), the
borders between technologies are blurred, technologies
are interdependent or required to enable each other –
microsystems are an example for this [29].

4.3.1

Technology Scouting means the structured analysis and
early recognition of changes, potentials, and relevant
knowledge, as well as technological developments and
processes. However, Technology Scouting also means
the demand-driven search for experts whose knowledge
is to offer solutions for specific problems. We can also
find targeted Technology Scouting in cluster initiatives,
as an active element of Technology Transfer, when cooperation projects are brokered between companies and
scientific institutions. The term ‚matching‘ is also often
used in connection with Technology Scouting because it
is about making perfect matches and connections between persons and competencies.
The topic of Technology Scouting is gaining more and
more importance in cluster initiatives. The generation of
innovations and competition increasingly become global
matters and it is specifically hard for SMEs to identify
new technological developments or new trends. The demand for Technology Scouting is rising as well because
of the reduction of internal research activities, the increasing pressure on research and development in terms of
efficiency, and the growing technological diversification
and increasing complexity of technologies.
Technology Scouting is a systematic approach to the observation of the technological environment and the analysis of the applicability of new technologies to their own
fields of application. Large enterprises often use Technology Scouting as an instrument for analysing technologies
or technology-oriented start-ups. Technology Scouting in

8 Authors: Dr. Jürgen Jähnert and Alexandra Rudl, bwcon GmbH
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cluster initiatives can be targeted at a specific technological area or a specific application area (searching for new
technologies for an existing field of application). Because
Technology Scouting usually utilizes informal resources
too – for example, personal contacts, experts, expertise
– cluster initiatives are specifically useful because of the
existing network of knowledge. In addition, Technology
Scouting is part of the innovation strategies of cluster initiatives.
Examples of questions that arise in the context of Technology Scouting are:

Technology Scouting TechnologyMountains
What are the trends? Which are the future developments? Which technologies will be in demand tomorrow
and can strengthen our everyday business even today?
These are the big questions raised by the Kunststoff-Insitute Südwest (Southwestern Plastics Institute) – as one
of the three stakeholders of the TechnologyMountains
e.V. Association – in the Technology Scout project. They
relate to the system itself and can serve as examples in
this context.

• In which area is a technology superior to competitor
solutions?

The selected structure is a three-year joint project in
which six enterprises from Baden-Württemberg participate. These six enterprises with their respective fields of
business set the course. And yet, it is especially the look
beyond the horizon that creates the specific added value
for all participants. In addition to the classic plastics industry topics such as mould making and plastics engineering,
it also deals with new developments in the areas of electric mobility, connected industry, testing and sensor technology, and additive manufacturing. Through this, this
project can lay the foundations for all participating companies and prepare a solid base for the developments in
the years to come.

Possible cluster management services (if necessary, with
external support) could be:

Among all those topics, especially the topic of additive
manufacturing receives more and more attention. But
what does this mean for conventional injection moulding?

• Is a certain technology interesting for cluster stakeholders? If so, why?
• Which technologies are available for solving a specific problem? Which technologies exist in a specific
subject area?
• Which competitor solutions compete with a certain
technology?

• Definition of a search field to identify interesting technologies
• Search for suitable technologies to solve specific problems in a cluster initiative
• Identification of applications for a technology in different markets
• Identification and comparison of competitor technologies
• Assessment of the market potential of a technology

Although additive manufacturing convinces through its
flexibility, allows new concepts for products, and provides more individuality, the choice of materials is still limited in most cases. Moreover, the mechanical durability of
the components is usually inferior to that of conventionally injection moulded components and the same applies to
the surface quality. Due to the extremely long production
times and the higher production costs for higher volumes,
additive manufacturing is currently primarily suited for the
production of prototypes or mini series. Classic injection
moulding won’t be driven out too quickly but the niche of
additive manufacturing is growing! A future trend could
be the combination of both worlds: the combination of
additive manufacturing and conventional injection moulding for the product of tomorrow.
The role of the cluster management is not only about
process initiation and design, but also the identification
of derived market-relevant trends and the corresponding
preparation for the members.
More information: www.technologymountains.de
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4.3.2

Innovation Matching9

On an assumed time-scale (see figure 19), Innovation
Matching follows directly after Technology Scouting and
has its focus on the portfolios and know-how of smaller
enterprises who offer their services/knowledge, in various forms, to larger enterprises, for example. Contrary to
Technology Scouting, Innovation Matching involves the
finding of new applications for existing technologies. The
current example for this is the technologies of IT security that seek new applications in the area of e-health.
The advantage for larger enterprises is that innovations
are quickly transferred into their own companies through
different forms of cooperation (licensing of technologies,
cooperation agreements, integration of smaller companies into the larger company, mergers, joint ventures,
etc.). For a smaller company, this means finding potential
customers and cooperation partners more quickly.
The description of this service clearly shows that, without
any doubt, the requirements on cluster managements
are higher here, because they also involve the moderation between the needs and interests of large enterprises and SMEs. On the other hand, it has been seen in
practice that successes are more effective and important
for the participating enterprises. Cluster initiatives with a
large number of technology suppliers can therefore cover
or offer a broader interesting technology portfolio to large enterprises or other more application-oriented cluster
initiatives than individual enterprises. This represents a
significant advantage.

4.3.3

Semantic Information Base (Virtual Dimension
Center Fellbach e. V.)
The VDC Semantic Information Base service is a system
for collecting, processing, and distributing data in cluster
initiatives. In the data management process, the information on technologies collected by the Virtual Dimension Center e. V. (VDC) (but also news, dates, companies,
persons, job offers, etc.) is integrated on a platform,
classified by its technical content, and connected. The
classification takes place along the lines of industries,
applications, and technologies. Thus, these technologies are specifically offered to interested users within
and outside of the cluster initiative.
Based on this high-quality information, web-based contents can be prepared accordingly and made available
to the VDC members more easily. Application formats
are industry sourcebooks, technology sourcebooks, product catalogues, experts databases, job portals, news
portals, industry calendars, specialized libraries, VDC
newsletters, and social media. In summary, this creates more and higher-quality information which allows a
more effective search for information and an improved
web presence of VDC Fellbach and results in an improved visibility of the cluster and its members.
The technologies of the VDC Fellbach stakeholders are
therefore interesting for several new fields of application, for example medical engineering.
More information: www.vdc-fellbach.de

Cross-Clustering10

Today, most innovations are created in the areas where
technologies, industries or markets meet or overlap. With
this in mind, it is a matter of course that the cooperation
across subject areas offers the best opportunities. During the last years, more and more cluster managements
have recognized this growth potential that can be better
explored in cross-industry cooperation projects. Therefore, they reach over the borders of industrial sectors by
integrating different industries into an already existing or
newly establishing value chain.
The resulting new business opportunities must first be
evaluated – on the one hand, with respect to the develop-

ment of new markets for already existing products and
services, and on the other hand, with respect to the development of new products and services to be sold on
markets that are created as a result of new demands in
the society and industry. Market knowledge means collecting information that concerns such markets. An analysis of this information is essential for the development
of a cluster strategy with respect to opportunities, implementation, and development in the own market. Cluster
organizations can balance the lack of knowledge of such
new markets especially with SMEs. To serve these new
markets, the next steps often involve finding partners to
fully utilize the opportunities on the horizon. Following
the example of Open Innovations, this most often requi-

9 Authors: Dr. Jürgen Jähnert and Alexandra Rudl, bwcon GmbH
10 Authors: Dr. Jürgen Jähnert and Alexandra Rudl, bwcon GmbH
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res the sharing of information between the partners and
the raising of (preliminary) funding for the development
steps. To find and utilize such opportunities, a continuous
process is required that is explained below.

tions. Figure 20 shows a typical ideal process that starts
with roadmapping and ends with certain innovation projects within the cluster initiative or together with others
(Cross-Clustering) [30].

With respect to the partners for such a Cross-Clustering
Project, different constellations are thinkable:

Cross-Clustering is already successfully applied by many
cluster initiatives in Baden-Württemberg. CyberForum
e.V. and K3 - Kultur- und Kreativwirtschaftsbüro Karlsruhe, AFBW - Allianz Faserbasierte Werkstoffe BW
e. V. and Virtual Dimension Center (VDC) Fellbach; Baden-Württemberg: Connected e. V., microTEC Südwest
and VDC Fellbach, and also BioRegio STERN as a partner
of biosaxony e. V. from Dresden cooperate in different
joint projects11.

• Clusters with related topics or clusters that can be
integrated into the value chain (for example, nutrition
and packaging) or
• clusters that apparently do not “fit” but where it is just
that which allows the development of attractive innovations (for example, photonics and bio-engineering).
For this, the cooperation partners (or cooperating cluster
initiatives) need not be located in the same region. Especially with clusters with complementing topics, the added
value from cross-cluster cooperation projects outweighs
any additional expenses for necessary travel. Thus, the
topic of an internationalization of cluster initiatives in a
Cross-Clustering context is gaining new importance.
Cross-Clustering can therefore represent the logical
consequence and realization of the results from the position analysis, Technology Scouting and/or Innovation
Matching. Especially when it becomes clear that certain
innovations cannot be generated within one cluster initiative alone. The same applies if new applications are
identified in other cluster initiatives or markets.
Services offered by the cluster managements that initiate cross-cluster cooperation projects are usually more
demanding and more difficult in their implementation.
It is mainly up to the cluster management to launch
the specific preparatory activities. However, experience
shows that stakeholders can be convinced much more
easily to participate in such cross-industry activities if
there are specific roadmaps (see Chapter 4.2.1) or position analyses (see Chapter 4.2.2) or Technology Scouting
(see Chapter 4.3.1) or Innovation Matching activities (see
4.3.2). They can serve as guidelines for all participants.
Especially in the launch phase, the involved cluster management is much needed because despite all the preparatory work, communication barriers may exist between
the representatives of the different industries that are
due to a lack of trust between the partners who are not
yet familiar with each other or have differing expecta-

With the service concepts of the cluster initiatives,
cross-cluster cooperation projects dealing with different
technologies and markets are strategically developed and
realized. At the same time, this contributes to regional
specialization strategies (smart specialization strategies).
In this context, the involved cluster managements at the
same time develop new forward-looking services utilizing
many different approaches whose focus takes into consideration the current cluster and innovation political emphases on a national, European, and international level.
In so far as the cluster stakeholders from different cluster initiatives cooperate successfully in the context of
Cross-Clustering, the first step towards diversification
has been taken. A current example are cross-cluster cooperation projects that target long-term diversification,
for example, VDC Fellbach (virtual reality) cooperating
with BioRN (biotechnology). Their goal is to establish
cross-industry cooperation projects that result in practical innovations. In this respect, the concerned cluster
managements act as process moderators utilizing the
suitable services.
The most important point for successful Cross-Clustering
activities, which are mainly intended to help the cluster
stakeholders to innovate at new interfaces, is to provide
a broader base for cross-cluster cooperation projects and
to make them sustainable. The cluster management is no
longer focused on removing barriers between the cluster
initiatives and acting as a moderator – as was the case
in the beginning – but should ideally cooperate with the
other involved cluster managements to ensure that these
cross-cluster cooperation projects are of a lasting nature.
This is usually achieved by establishing subject-based

11 The development of the corresponding services is funded under the go-cluster programme of the Federal Ministry for Economic Affairs and Energy (BMWi) which supports
cross-cluster cooperation projects (Cross-Clustering).
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ELSA – Life Science meets Automation
Many of the products in biotechnology are produced
in small series today – at laboratory scale and with
time-consuming manual labour. However, to the same
extent in which the products of the biotechnology industry become marketable and the demand for them
increases must the companies develop new production
methods. Automation will gain significant importance in
the industry in the future, for example for cell cultures,
implants with biotechnological coatings or molecular diagnostic chips. Also in medical engineering, the demand
for efficient production technologies is increasing.

sub-networks that consist of stakeholders from different
cluster initiatives. Thus, former cross-network cooperation projects can be combined in a “new” sub-network
with all the typical management structures of a network
and the respective tools. This helps to consolidate the cooperation projects and to establish an innovation pipeline
that is fed by cross-industry innovations from different
cluster stakeholders.

Automation engineering and mechanical and plant engineering are considered key industries in the region.
Many of these companies traditionally have their origins
in the automotive supplier industry and are open for additional fields of business to diversify their sales markets. In the region’s growing biotechnology and medical
engineering industries, they can develop new markets
that ask for innovative solutions and offer growth rates
above average. However, they are also two different
worlds and industries clashing into each other that are
far from speaking the same language or understanding
each other. The innovation barriers in this respect must
not be underestimated.
The cluster management sees itself as a mediator who
understands the problems and motivations of both sides. By suitable measures, such as matching, seminars,
cluster events, personal discussions, and intensive
communication, the cluster management can build the
necessary trust and understanding on both sides to lastingly bring the different stakeholders together.
To comply with the new EU chemicals directive REACH – Registration, Evaluation, Authorisation and Restriction of Chemicals – large quantities of cells must
be produced for testing active agents, chemicals, and
cosmetics. Another application example is the field of
diagnostics. Miniaturized and automated diagnostic platforms replace slow and unwieldly diagnostic devices.
Analyses that used to take several days in high-tech laboratories will take only a few hours in the future.
More information: www.bioregio-stern.de
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Figure 20: Measures for preparing and realizing cross-cluster activities [30]

Cross-Cluster Industrie 4.0
(microTEC Südwest – Virtual Dimension Center
Fellbach – Baden-Württemberg:connected)
The connected industry requires competencies from
various disciplines. Cyber-physical systems, production technology, ICT, and adjacent processes of product
development are in demand to interlink production processes that meet the challenges of tomorrow. Only an
integrated approach that includes networking activities
along the value chain allows the utilization of added
value for the participating companies.
Especially for SMEs from the production industry, this
represents a special challenge. They cannot put an independent staff department in charge to implement new
production processes but must concentrate on their
daily business. Other factors are different life-spans of
software, hardware, and mechanical systems in their
production equipment. For these companies, the journey to the connected industry will be a migration process. They must filter out such parts of their production
processes, where the connected industry represents a
real added value and then reorganize these step-by-step.

For a better management of the issue of interdisciplinarity by all participants and to facilitate access to this
topic, Cross-Cluster Industrie 4.0 brings together the
experts from the three cluster initiatives microTEC Südwest, Virtual Dimension Center, and Baden-Württemberg:Connected. Cross-Cluster Industrie 4.0 offers:
• Cooperation management targeted at cross-thinking
and trend scouting
• Innovation workshops to initiate joint cooperation and
development projects
• Customized support in the areas of fundraising, filing
of applications, and development of business models
• Raising of co-financing and external consulting
services in all subject areas of the connected industry
Die Entwicklung des Serviceangebotes Cross-Cluster
Industrie 4.0 wurde vom Bundesministerium für Wirtschaft und Energie im Rahmen des Fördermoduls im
Programm „go-cluster“ mit 100.000 € unterstützt.
Weitere Informationen: www.x-cluster-i40.de
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5 Outlook
The requirements on companies to remain successful in
global competition are increasing. Innovations are becoming more and more complex and the innovation cycles
shorter. Never before were companies dependent on basic conditions that promote innovation to the extent that
they are today.

The authors would be glad if this brochure encouraged
many cluster and network managements to establish
new services to be able to act as innovation drivers for
their cluster stakeholders in the long term too.

Therefore, the importance of cluster initiatives and state-wide networks as drivers of innovation will continue
to grow. These challenges must be accepted by cluster
and network managements. This means that the cluster
and network managers must develop the service portfolio together with their stakeholders. What is received
well today and what functions, may not continue forever.
Once all of the stakeholders know and trust each other,
networking and matchmaking does not play such a big
role any longer and these capacities may then be streamlined and directed to other measures.
Many of the services described in the preceding chapter sound complex and long-winded. But practice shows
that especially those cluster managements which have
implemented these services in close cooperation with
their stakeholders are more successful and the connections between cluster management and stakeholders are
closer than before. Many services can also be performed
in close cooperation with other institutions; for example,
technology transfer centres or universities can be involved in the roadmapping processes and the Baden-Württemberg state agencies are excellent partners for Technology Scouting or Innovation Matching.
Roadmapping and Cross-Clustering will gain much importance in the future. Oftentimes, the latter is utilized
by the cluster and network managements only hesitantly
because they fear to share their cluster and network stakeholders with others and then possibly lose them to the
respective other cluster initiative or network. However
practice shows that this fear is unjustified. Stakeholders
who feel well managed by “their” cluster and network
management usually make no change. And the formation of temporary “sub-networks” is a normal reaction of
stakeholders in times of technological convergence and
cross-sectoral innovations which should be supported by
cluster and network managements rather than feared.
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