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Welcome message

The world’s oceans are already being used in many different ways:
as transport routes, as an energy resource, as a food source, as a
supplier of raw materials and as a recreational area. The oceans
form our planet’s largest interconnected habitat, one that requires
special protection due to its complex ecological importance. At the
same time, however, the ocean is an economic area whose
ecologically-friendly and sustainable use is crucial to the survival
of mankind.

One resource that has not yet been adequately researched is that
of active biological agents in marine organisms. Creatures in the
ocean are exposed to many extreme living conditions, and have
adapted to their environment through evolution, and therefore
produce countless diverse substances that are of great interest to the pharmaceuticals and
cosmetics industries, as well as other sectors, due to their biological effects. Yet we still know
very little about the ocean as a habitat, its inhabitants and their physiology and biochemistry.
Only a few bioactive compounds have been isolated and analysed, fewer still have been
researched to such an extent that products have already been developed from them. Not
enough bio pharmaceutically active substances have undergone preclinical and clinical
studies, let alone drug approval processes. Despite its limited budget, the Land Government
of Schleswig-Holstein has taken a first step to improve this situation by funding the
establishment of the Kiel Centre for Marine Natural Products (Kieler Wirkstoff-
Zentrums/KiWizZ) and the creation of the first natural product substance library at GEOMAR.

The challenge now is to transform scientific findings into processes of value creation.

Marine biotechnology offers many ways of making living marine resources ever more usable
for people while, at the same time, ensuring the comprehensive protection of the oceans. It is
true that marine biotechnology is still in the early stages of its development, however, but it is
regarded as having great development potential and as being of great importance for the
future. For this reason, the European Union includes marine biotechnology as one of five
crucial areas of action within the maritime sector in its “Blue Growth” strategy. In order to set
the right course in Schleswig-Holstein and thereby begin to turn potential into reality and
ultimately into value creation and jobs, Norgenta and dsn have drawn up a model Masterplan
for Marine Biotechnology within the framework of the EU-funded project SUBMARINER.

Schleswig-Holstein has the best conditions for a rapid development of all forms of marine
biotechnology:

= Thanks to our location between the North and Baltic Seas, we are geographically very
close to a broad range of marine organisms.

= We have a strong scientific basis with the Kiel Centre for Marine Natural Projects (KiWiZz)
at the GEOMAR | Helmholtz Centre for Ocean Research, the Fraunhofer Research
Institution for Marine Biotechnology, the Association for Marine Aquaculture Ltd. and the
involvement of relevant institutes of Schleswig-Holstein’s universities and establishments
of higher education.

= We have a whole series of innovative companies with a marine, maritime and
biotechnological connection.

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



= The Land Government offers intensive support for the development of life sciences and
future-oriented maritime subjects, among other things, through associated cluster
agencies active in northern Germany.

= With its “sea our future® (Zukunft Meer) initiative, the Land Government has consolidated
its marine and maritime responsibilities in one cross-departmental network and provides
clear impetus for Integrated Maritime Policy at national and European level, thus
supporting sustainable economic development in Schleswig-Holstein and, in association
with its neighbors, around the North and Baltic Seas.

This Masterplan highlights the potential of marine biotechnology in Schleswig-Holstein and
also provides suggestions on the best possible ways to utilise this potential.

The Land Government will push ahead with the strategic development and expansion of
marine biotechnology within the framework of its “sea our future” initiative. It is calling on all
stakeholders in science, industry and society to work together with it on the development of
this future-oriented, scientifically and technologically exciting area of action, which is of
importance to future value creation in Schleswig-Holstein.

| would like to thank the authors of the study by dsn and Norgenta for their extensive
research and recommendations for implementation, which the Land Government will review
and wherever possible put into effect. Many thanks also to the voluntary members of the
specialist advisory committee and to those who took part in the workshops and surveys,
without whom this Masterplan could not have been produced.

Minister for Economic Affairs, Employment,
Transport and Technology Schleswig-Holstein

Reinhard Meyer
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Preface

Marine biotechnology is a technology of the future that is still in the
early stages of its development. Biotechnological processes are used
on marine biological organisms to produce products which are then
further processed in areas of use such as pharmaceuticals, cosmetics,
food, aquaculture, energy and chemical industries. In Schleswig-
Holstein, Germany’s only federal state (Land) situated between two
seas, there is expertise that can be further developed and used even
more effectively in the future to make better use of the great potential
offered by marine Dbiotechnology. This “Masterplan Marine
Biotechnology - a regional development strategy” describes the
situation of marine biotechnology in Schleswig-Holstein and offers
recommendations for its further development.

In September 2011, dsn Analysen & Strategien | Kooperations-
management was commissioned by Norgenta North German Life
Science Agency to work with it on producing a development strategy
for marine biotechnology in Schleswig-Holstein by November 2012.
Norgenta is a partner of the Baltic Sea Region Programme project
“SUBMARINER - Sustainable Uses of Baltic Marine Resources”, within
the framework of which this regional strategy was developed. The
strategy’s target groups are regional and national government,
industry, science and research, as well as stakeholder groups such as
economic development agencies, investors and banks, associations,
chambers of commerce and trade unions.

This Masterplan will initiate a long-term process of market, product and
technology developments that was significantly contributed to by the
stakeholders themselves. Schleswig Holstein’'s marine biotechnology
stakeholders were involved in the project phase through membership of a
specialist advisory committee, through participation in expert workshops,
or through online surveys. Within the framework of the
SUBMARINER project, the methods used to draw up the Masterplan and
the resulting findings will reflect into what is known as a Baltic Sea Region
Roadmap.

At this point, we would like to thank all those individuals who were
kindly willing to exchange information, knowledge and views with us.

The project team tasked with working on the study included Norgenta’s Dr
Imke Schneemann and Dr Thomas Frahm and dsn’s Ralf Duckert, Daniel
Klose and Ines Kroger.

The authors of this development strategy would be pleased if the
findings of the Masterplan were to provide impetus for the development
of marine biotechnology in Schleswig-Holstein.

Norgenta dsn
North German Life Science Analysen & Strategien |
Agency, Kiel/Hamburg Kooperationsmanagement, Kiel

Kiel and Hamburg, November 2012

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



Summary

Great potential

The objective of the
task ...

Methodology

Key data on
science
and research

Key data on
companies

-10 -

It is believed that life began in the ocean around 3.5 billion years ago.
Today, the ocean makes up 99 % of Earth’s total habitat and is
significantly less intensively researched than the habitat “land”. An
important technology for researching the oceans, their organisms and
their potential uses for people is that of marine biotechnology. It is
estimated that the global market for marine biotechnology products
was around 2.8 billion euros in 2010" and will be around 4.1 billion US
dollars (around 3.2 billion euros) in 2015.?

was to produce a Masterplan for Marine Biotechnology in
Schleswig-Holstein. This regional strategy was developed within the
framework of the “SUBMARINER - Sustainable Uses of Baltic Marine
Resources” project of the EU’s Baltic Sea Region Programme. The
Masterplan forms the strategic framework for the future development of
marine biotechnology in Schleswig-Holstein and focuses, in particular,
on sustainable, i.e. resource-friendly and resource-protecting, marine
biotechnology. The objective of the entire process was to highlight
areas of action in which stakeholders from industry, science and
politics should get involved over the next few years in order to make
systematic use of the many and varied opportunities that marine
biotechnology offers for growth and employment in Schleswig-Holstein.

The Masterplan was produced within a twelve-month process. The
information required for the development of this Masterplan Marine
Biotechnology Schleswig-Holstein was gathered through qualitative
and quantitative survey instruments, such as continuous desk
research, the creation of a database of stakeholders in Schleswig-
Holstein, the establishment and supervision of a specialist advisory
committee, expert workshops, online surveys and guided interviews.

A total of 22 science and research establishments in Schleswig-
Holstein worked at various sites on science and research relating to
marine biotechnology. These establishments have a relatively balanced
ratio of basic research and applied research, offer few opportunities for
further education for external parties, most work in cooperation with
others, and the research topics are broadly diversified.

A total of 26 marine biotechnology companies were identified in
Schleswig-Holstein. Most of the companies are located on the coast.
The companies mainly employ small numbers of staff. The companies
work in the areas of aquaculture, chemicals, diagnostics, energy,
industrial processes / process engineering, cosmetics, food, pharma-
ceuticals and the environment. The area of cosmetics is the most
important one of use for the products. The majority of marine
biotechnology products in Schleswig-Holstein are designated for use in
cosmetics.

The companies’ customers are mainly research establishments and
commercial enterprises. Half of the companies perform research and
development activities on a regular or occasional basis. None of the
companies surveyed experienced a drop in employee numbers between
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2008 and 2011, and none expects employee numbers or turnover in the
area of marine biotechnology to decline in the period from 2011 to 2020.
The majority forecast a rise in both. Nearly all the companies are
working in cooperation with others on various different projects.

The aim of the SWOT analysis was to provide an up-to-date overview of
assessments of the current (as at summer 2012) strengths and
weaknesses as well as the future opportunities of and threats to marine
biotechnology in and/or for Schleswig-Holstein. The 10 most heavily
weighted results were calculated for each of these. Overall, it can be
said that Schleswig-Holstein benefits from a solid scientific basis; that
the companies focus, in particular, on the areas of aquaculture,
cosmetics, food and pharmaceuticals; that, in principle, the companies
covered the identified value chains; that regional associations provide a
network for stakeholders; that Schleswig-Holstein’s geographical
position is an advantage in terms of location; and that knowledge
transfer and up scaling of products to an industrial scale are particular
challenges. The SWOT analysis formed the basis of the strategy.

The following vision applies to marine biotechnology in Schleswig-
Holstein:

“By 2030 the value creation Schleswig-Holstein achieves through
biotechnological use of resources from the oceans will be comparable
to that of conventional agriculture. With the development and
implementation of sustainable technological solutions using marine
resources, marine biotechnology will make a significant contribution to
the resource-friendly use of the environment, to CO,-neutral energy
provision, as well as to people’s health and quality of life.”

This vision forms the core of the future strategic focus of marine
biotechnology in Schleswig-Holstein.

During development of the Masterplan, five central areas of action
were identified that offer a high potential for the development of marine
biotechnology in Schleswig-Holstein: Research, Industrialisation,
Economy, Qualification and Dialogues & Structures. The strategic
measures and proposed actions for the development of marine
biotechnology in Schleswig-Holstein are implemented within these 5
areas of action. The Dialogues & Structures and Qualification areas of
action refer to strategic measures, while Industry, Industrialisation,
and Research refer to proposed actions.

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy
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Through the biotechnological utilisation of marine resources, Schleswig-Holstein will achieve a similar level of value creation as that
Vision of conventional agriculture by 2030 With the development and implementation of sustainable technological solutions using marine

resources, marine biotechnology will make a significant contribution to the resource-friendly use of the environment, to CO2-neutral
on, as well as to people’s health and quality of life

The regional development strategy describes a route towards the strategic development of marine biotechnology in Schleswig-
Goal Holstein. The highly promising potential of marine biotechnology will be utilised economically in terms of sustainability through
systematic technology and knowledge transfer, while growth and employment will also be generated in Schleswig-Holstein.

e -
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Illustration 1: The hierarchy of objectives of the Masterplan Marine Biotechnology

Schleswig-Holstein — Vision, objective, areas of action as well as strategic
measures and proposed actions

Source: dsn’s own illustration
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A.1 Background and objective of the task

The Baltic Sea Region is increasingly faced with challenges such as
climate change, environmental pollution, the decline in traditional
fisheries and competing claims for use of the region. The
“‘SUBMARINER - Sustainable Uses of Baltic Marine Resources”
project was set up within the framework of the Baltic Sea Region
Programme (INTERREG IV B) in order to address these challenges
accordingly. The partners of this project are from European countries of
the Baltic Sea Region, including from Schleswig-Holstein in Germany.
The SUBMARINER project is intended to form the basis of a future-
oriented development of the Baltic Sea Region and contribute to the
transformation of the Baltic Sea Region into a model region for
sustainable use of the ocean as a resource. Marine biotechnology
plays an important role in this respect, especially as the use of this
technology opens up new opportunities for the use of marine
ecosystems, accompanied by, among other things, great economic
potential for the future development of the Baltic Sea Region.

A Compendium and a “Roadmap to Baltic Sea Region New Marine
Uses” on the sustainable use of marine resources in the Baltic Sea
Region were drawn up within the framework of the SUBMARINER
project. The methodology used to draw up this Masterplan Marine
Biotechnology Schleswig-Holstein and resulting findings serve as a
template for the development of this roadmap. In connection with this,
Norgenta, as a partner of the SUBMARINER project, commissioned
dsn to produce this Masterplan for Schleswig-Holstein in order to
strengthen the development of marine biotechnology in Schleswig-
Holstein and make use of opportunities associated with it.

With the task of producing a Masterplan for Marine Biotechnology in
Schleswig-Holstein, the intention is to implement an identification
(roadmapping) process based on methodology and a long-term
strategy, especially with respect to market, product and technology
related developments. This Masterplan forms the strategic framework
for the future development of marine biotechnology in Schleswig-
Holstein and focuses, in particular, on sustainable, i.e. resource-
friendly and resource-protecting, marine biotechnology. Two objectives
were pursued in drawing up the Masterplan:

A. To develop a first rate Masterplan for Marine Biotechnology in
Schleswig-Holstein with

= a stock-take of marine biotechnology in Schleswig-Holstein —
stakeholders from science and industry as well as from societies,
associations, networks,

= the creation of value chains in the areas in which marine
biotechnology is used,

= the positioning of marine biotechnology companies in Schleswig-
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Holstein on the relevant value chains,

the strengths-weaknesses-analysis of Schleswig-Holstein as a
location for marine biotechnology (SWOT),

the creation of a vision and an objective for the development of
marine biotechnology in Schleswig-Holstein,

the identification of strategic areas of action,

the establishment of strategic measures and proposed actions for
the implementation of the Masterplan as well as

a proposal for managing the implementation (strategically and
operationally).

. To achieve a high level of acceptance for the Masterplan among

stakeholders of marine biotechnology in Schleswig-Holstein through

the involvement of the relevant stakeholders of marine
biotechnology in the process of drawing up the Masterplan,

stakeholder identification with the focus of the Masterplan,

the systematic consistency of the Masterplan from the vision
through to the individual strategic areas of action, as well as the
strategic measures and proposed actions,

a process for drawing up the Masterplan that is transparent for all
those involved, as well as

the description in practical terms of strategic measures and
proposed actions and identification of possible partners.

A.2 Methodology

The methods used to collect data and information for developing this
Masterplan Marine Biotechnology Schleswig-Holstein are based on the
following qualitative and quantitative survey instruments:

Desk research (continuous)

Database of stakeholders of marine biotechnology in Schleswig-
Holstein (continuous)

Advisory committee meetings (26 January, 30 May, 9 August, 29
October 2012)

Expert workshops (24 April, 7 August 2012)
Online surveys (April to September 2012)
Guided interviews (October 2012)
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Production of the Masterplan Marine Biotechnology Schleswig-Halstein

Process of drawing up the Masterplan Marine Biotechnology Schleswig-
Holstein

Source: dsn’s own illustration

The data and findings collected using these methods formed the basic
data, continuously expanded upon through an iterative process, and
starting point for drawing up this Masterplan Marine Biotechnology
Schleswig-Holstein (cf. Illustration 2).

Marine Board-ESF Position Paper 15 “Marine Biotechnology: A New
Vision and Strategy for Europe” also served as another important basis
in the Masterplan’s development process. The methods used to collect
data and information as well as the integration of the Marine Board-
ESF Position Paper 15 in the Masterplan are shown separately below.

DESK RESEARCH

Desk research focused on the analysis of existing documents, reports,
data and facts to record the current position of marine biotechnology in
Schleswig-Holstein. Information from the analysis of secondary
literature was both incorporated directly into the Masterplan and used
to prepare for the online survey and guided interviews.

STAKEHOLDER DATABASE

A stakeholder database for marine biotechnology in Schleswig-Holstein
was created within the framework of the desk research work. The
database is designed to portray the companies, science and research
establishments, societies, associations and networks involved in
marine biotechnology in Schleswig-Holstein. The main sources used to
produce the stakeholder database were company databases, registers
of associations and networks, and internet research.

The database was expanded and updated continuously throughout the
course of the study. It also served as the source from which contacts
were selected for the online survey. Detailed information on the
stakeholders of marine biotechnology in Schleswig-Holstein, collected
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for this stakeholder database, is presented in Chapter C.2.

ADVISORY COMMITTEE

Work on the Masterplan was supervised by a specialist advisory
committee. The specialist advisory committee “Masterplan Marine
Biotechnology Schleswig-Holstein” was tasked with providing specialist
support to Norgenta and dsn in evaluating activities and plans, in
assisting with the development of the Masterplan in a constructively
critical manner, and in helping gain acceptance for the development
process and the findings of the Masterplan among the stakeholders. The
individual duties of the specialist advisory committee were:

= to understand the processes, content and findings of the
Masterplan.

= to assess the status of the Masterplan.

= to advise on important operational and strategic decisions relating to
the areas of action, proposed measures and campaigns, as well as
the implementation process.

= to support the Masterplan in the region.

= to discuss the parallel regional and national developments which
could influence the Masterplan.

Members of the specialist advisory committee “Masterplan Marine
Biotechnology Schleswig-Holstein” were selected stakeholders from
the areas of industry, science, politics and administration as well as
other stakeholder groups (cf. lllustration 3). These stakeholder groups
are, at the same time, target groups of the Masterplan.

The specialist advisory committee held a total of four meetings over the
course of the project between November 2011 and November 2012.
Depending on the status of the Masterplan, the content and focus of
these meetings consisted of the following individual items:

1% Advisory committee meeting (January 2012)

= Development of a common project understanding in relation to
objectives, activities, findings, methods, roles of those involved and
form of involvement of the relevant stakeholders.

2" Advisory committee meeting (May 2012)

= Presentation and discussion of the status of the findings of the
strengths, weaknesses, opportunities, threats (SWOT) analysis and
the overview of stakeholders of marine biotechnology in Schleswig-
Holstein.

3" Advisory committee meeting (August 2012)

= Presentation of the findings from the second workshop and
discussion of the status of the development strategy in relation to
the vision, areas of action, measures and activities.

4™ Advisory committee meeting (October 2012)

= Presentation and discussion of the draft Masterplan document
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including the situation analysis, areas of action, strategic measures
and proposed actions, as well as the further implementation

process.

Function

Managing
Director/Chairman

Head of Division

Director Life Science
Projects

Director Technology

Institution, Place

BioCon Valley® GmbH / ScanBalt, Greifswald

Federal Ministry of Economics and Technology,
Directorate-General Industrial Policy, Division
Biotechnology and Genetic Engineering, Food
Industry, Bonn

Norgenta North German Life Science Agency,
Hamburg

DuPont, Niebdill

and Innovation
Ministry of Economic Affairs, Employment,
Transport and Technology Schleswig-Holstein,
Division Technology Policy and Technology
Transfer, Kiel

Norgenta North German Life Science Agency,

Head of Division

Managing Director

Hamburg
. GEOMAR | Helmholtz Centre for Ocean Research
Director .
Kiel
. Fraunhofer Research Institution for Marine
Director

Biotechnology, Libeck

Coastal Research & Management GbR (CRM) /

Managing Director - - "BASIS GmbH, Kiel

Project Manager

Marine Biotechnology Norgenta North German Life Science Agency, Kiel

Members of the advisory committee Masterplan Marine Biotechnology
Schleswig-Holstein.

Source: dsn’s own illustration

EXPERT WORKSHOPS

Two expert workshops were held while this Masterplan was being
drawn up. The objective of the expert workshops was to achieve a high
level of acceptance and support for the strategy and measures
documented in the Masterplan among stakeholders in Schleswig-
Holstein. Through intensive discussions with workshop participants it
was possible to tailor the Masterplan and its implementation to the
main requirements of the stakeholders and ensure that the strategy for
achieving the Masterplan’s objectives is regarded as appropriate and
supported by the stakeholders. At the same time, information and
notes collected from the workshops were incorporated into the
Masterplan. An overview of participants of individual workshops is
provided in the Appendix.

The first expert workshop was held at the offices of the Fraunhofer-
Research Institution for Marine Biotechnology in Libeck in April 2012.
A total of 12 stakeholders of marine biotechnology took part. The
objective of the first workshop was to briefly evaluate the relevance of
the research priorities of Marine Board-ESF Position Paper 15 “Marine
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Biotechnology: A New Vision and Strategy for Europe”, as well as to
record existing expertise in these research priorities in Schleswig-
Holstein. The workshop focused on the following items:

= Work on the content of the SWOT analysis of marine biotechnology
in Schleswig-Holstein.

= |Integration of the Marine Board-ESF Position Paper “Marine
Biotechnology: A New Vision and Strategy for Europe” in the
Masterplan.

= |dentification of existing campaigns for marine biotechnology in
Schleswig-Holstein.

»= |deas for future campaigns to develop marine biotechnology in
Schleswig-Holstein.

The second expert workshop was held at the offices of Kieler
Wirtschaftsforderungs- und Strukturentwicklungs GmbH (KiWi) in
August 2012. A total of 16 stakeholders of marine biotechnology took
part. The workshop focused on the following items:

= Additions to and evaluation of the results of the SWOT analysis,

= Discussion of potential areas of action of the Masterplan Marine
Biotechnology,

= Amendments to and specification of campaigns in individual areas
of action, as well as

= Creation of visions for marine biotechnology in Schleswig-Holstein.

ONLINE SURVEYS

Alongside the desk research, two online surveys were conducted
focusing, on the one hand, on companies and, on the other, on
scientific establishments with a connection to marine biotechnology in
Schleswig-Holstein. The objective of both these online surveys was to
gain an appreciation of the current situation and future potential of
marine biotechnology in Schleswig-Holstein. The online surveys
covered, among others, the following groups of questions:

= Questions on the main activities of stakeholders and position on the
value chain of marine biotechnology.

= Questions on trends in marine biotechnology (current, long-term,
specific to Schleswig-Holstein).

= Questions on obstacles in the way of development from the
stakeholders’ perspective.

= Questions on networking of stakeholders (industry, science,
stakeholders).

= Questions on measures and projects to develop marine
biotechnology in Schleswig-Holstein.
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As no directory of marine biotechnology companies in Schleswig-Holstein
existed at the beginning of the process of drawing up this Masterplan, 42
companies that were considered by Norgenta and dsn to have a possible
connection with marine biotechnology were contacted within the
framework of the online survey. Of these 42 companies 26 confirmed a
connection with marine biotechnology. A total of 14 of these 26
companies completed the online survey in full. This equates to a return
rate of just fewer than 54 %. In addition to this, 2 companies answered a
good half of the questions. If these companies were included in the
calculation, the return rate would increase to 61.5 %.

As the value chains of marine biotechnology in Schleswig-Holstein are
of particular importance to this Masterplan, the remaining 10
companies were asked to at least position their company on the value
chain of marine biotechnology. A total of 9 of these companies
positioned themselves on the value chain — even though they did not
take part in the overall survey. Only 1 company neither took part in the
overall survey nor positioned itself on the value chain.

Alongside the companies, a total of 21 stakeholders from science and
research relating to marine biotechnology in Schleswig-Holstein were
contacted within the framework of the online survey. 13 of these 21
stakeholders participated in the survey and completed the survey in
full. This equates to a return rate of just fewer than 62 %. A total of 8
stakeholders from science and research relating to marine
biotechnology did not participate in the survey.

GUIDED INTERVIEWS

The guided interviews were carried out with stakeholders from the
marine biotechnology sector in order to establish and explore the
central themes for the development of marine biotechnology in
Schleswig-Holstein arising from previous analyses, workshops and
advisory committee meetings. A total of 10 interviews were held with
stakeholders of marine biotechnology from the sectors of industry,
science and research, politics and administration (cf. lllustration 4). The
individual interviews, which were conducted over the telephone, each
followed particular conversation guidelines.
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Dr Martin Petersen

Jan-Bart Calewaert

Wolfgang-Dieter Glanz

Sabine Thee

Dr Marion Kafd

Prof. Dr Charli Kruse

Dr Levent Piker

Dr Klaus Vanselow

Illustration 4:

Background to the
Marine Board-ESF
Position Paper

Function Institution, Place

Managing . . . . ,
Director/CEO Scienamics GmbH/Bionamics GmbH, Schleswig
Professor of Kiel University, Department of Pharmacy,
Pharmaceutical Institute of Pharmacy, sub-department of
Chemistry Pharmaceutical Chemistry, Kiel

Head of R&D Una Synth - Uetersener Naturstoffextraktion und

Auftragssynthese GmbH, Uetersen

European Science Foundation - Marine Board,
Ostend, Belgium

Ministry of Economic Affairs, Employment,
Transport and Technology Schleswig-Holstein,
Division Technology Policy and Technology
Transfer, Kiel

WTSH - Business Development and Technology
Transfer Corporation of Schleswig-Holstein, Kiel

Science Officer

Head of Division

Head of Life Sciences

Senior Product

Manager Schilke & Mayr GmbH, Norderstedt

Fraunhofer Research Institution for Marine
Biotechnology, Libeck

Coastal Research & Management GbR (CRM) /
oceanBASIS GmbH, Kiel

Director

Managing Director

Head of Working
Group Applied
Physics / Marine
Technology

Research and Technology Centre
Westcoast, Busum

Overview of interview partners

Source: dsn’s own illustration

MARINE BOARD-ESF POSITION PAPER 15

In September 2010 the Marine Board of the European Science
Foundation (ESF) published Position Paper 15 “Marine Biotechnology:
A New Vision and Strategy for Europe”. The Position Paper 15 was
drawn up to give government and science at European and national
level a current overview of European marine biotechnology and to
highlight strategic measures for the development of marine
biotechnology. It summarises the current position of marine
biotechnology in Europe from a scientific viewpoint. The Position
Paper...

= ...provides a strategic assessment of the current scientific
understanding of marine biotechnology.

= ...identifies focus areas for future research in marine biotechnology.

= ..analyses the socio-economic context in which marine

biotechnology is embedded.

= ...formulates recommendations for future
development of marine biotechnology in Europe.®

policies on the
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Great importance of Marine Board-ESF Position Paper 15 is of particular importance to the

the Position Paper to  Masterplan Marine Biotechnology Schleswig-Holstein, as much of the

the Masterplan content of its topics overlaps with that of this Masterplan Marine
Biotechnology (cf. lllustration 5).

Position Paper

Marine Biotechnology:
A New Vision and
Strategy for Europe

Masterplan
Marine Biotechnology
Schleswig-Holstein

llustration 5: Relationship between Marine Board-ESF Position Paper and Masterplan

Source: dsn’s own illustration

Working with the Position Paper as part of the first expert workshop
produced a high degree of consistency between the findings of the
Schleswig-Holstein Masterplan at regional level and the measures and
campaigns planned at European level. Therefore, the Masterplan for
Schleswig-Holstein is aligned with developments at European level and
can help boost the visibility of Schleswig-Holstein activities at European
level.
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B. Marine biotechnology — a closer look

Marine habitat
remains for the most
part unexplored

Marine
biotechnology is still
in its early stages

Positive growth
forecast

Contribution to 21°
Century challenges

Marine biotechnology is the focus of the content of this Masterplan. A
basic and general definition of marine biotechnology is provided below,
followed by the actual scope of the subject matter of the Masterplan
based on this definition.

B.1 Importance of marine biotechnology — today and
tomorrow

The ocean is the origin of life, as life began in the ocean around 3.1
billion years before there was life on land. Through evolution many
diverse life forms and organisms developed in the ocean over this
period, some with very particular characteristics or adaptations. Today,
the ocean is a very diverse habitat and compared with land, it is by far
the largest habitat. A good 71 % of Earth's surface is covered with
water, most of which is made up of the oceans. As the average depth
of the oceans is an enormous 3,700 meters, 99 % of Earth’s total
habitat can be found in the water.* At the same time, because of its
size, its great biological diversity and the fact that the ocean depths are
very difficult to access, including from a technical perspective, this
habitat is significantly less intensively researched than habitats on land.
For this reason, there are still more buried “(biotechnological)
treasures” hidden away in the ocean than there are on land.

An important technology for researching the oceans, their organisms
and their potential uses for people is that of marine biotechnology.
Marine biotechnology has developed through the technological
opportunities of the recent past, both through advances in
biotechnology, especially modern biotechnology since the 1970s and
through growing research into the oceans. Marine biotechnology uses
existing platform technologies from various areas in order to develop
new products and can also introduce new technologies. Current marine
biotechnological findings already demonstrate innovative opportunities
for the use of marine resources in many different areas.

This diversity in areas in which marine biotechnology is used makes it
difficult to determine the exact size of the market and with it the
associated economic potential of marine biotechnology. The European
Science Foundation estimates the global market for marine
biotechnological products for the year 2010 to be around 2.8 billion
euros. The cumulative growth rates are calculated at a conservative 4
to 5 % per annum. Other estimates assume growth of 10 to 12 % per
annum.® A report by market research agency Global Industry Analysts,
Inc. (GIA) forecasts a global market value for marine biotechnology of
4.1 billion US dollars (approximately 3.2 billion euros) in 2015."

The largely unresearched diversity of species in the oceans, the
technological advances in biotechnology and the growing knowledge of
marine biotechnology demonstrate that there is still hidden and
unutilised potential in the ocean habitat. According to the Marine Board
of the European Science Foundation, marine biotechnology can help
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us meet the major challenges of the 21* Century, such as the provision
of a sustainable supply of food and energy, climate change and the
increasingly ageing population: “Marine Biotechnology can make an
increasingly important contribution towards meeting these societal
challenges and in supporting economic recovery and growth in Europe
by delivering new knowledge, products and services”.? A further
challenge of our time, one that is also of increasing importance in the
marine sector, is that of access and benefit-sharing as laid down in the
Nagoya Protocol. In this respect, the protocol creates a framework for
access to genetic resources, as well as fair and equitable sharing of
benefits, and, therefore, must in future be given appropriate
consideration in the field of marine biotechnology, too.

Existing uses of marine biotechnology are exemplary in highlighting the
potential of marine biotechnology in many diverse areas of use. In this
context, medicine/pharmaceuticals is one area of use of marine
biotechnology, as “the ocean environment is, in many respects like that
of the (internal) human environment, [...] an important basic condition
for many medical uses”.® The following examples from Schleswig-
Holstein show a selection of the potential uses of marine biotechnology
in the area of medicine/pharmaceuticals:

= Research into the use of extracts and active agents derived from
algae, sponges, fungi or bacteria in, among other things, cancer
treatment.

= Study of the human immune system through analysis of the immune
systems of mussels and clams.

= Research into a marine biotechnology-based solution to the problem
of increasing resistance of pathogens to traditional antibiotics.

= Research into the use of marine collagen as a substitute for
damaged or missing human cartilage.™

Alongside medicine/pharmaceuticals, marine biotechnology also has
great potential for use in the food industry. The further development of
sustainable marine aquaculture facilities can counter the global
problems of endangered fish stocks and stagnating fish catches™,
which are exacerbated against a backdrop of increasing demand for
animal-based protein by a growing global population, and provide
people with a new source of supply for healthy food.*?

The very innovative field of marine bionics also allows people to use
research into marine biological materials to learn from nature and
become inspired to develop new kinds of materials with useful
characteristics. Existing materials can also be optimised though marine
biotechnology and synthetic materials can be produced in a more
environmentally-friendly way and/or be replaced by biological
materials. The following examples offer insight into the large number of
potential uses of marine bioresources:

= Deep sea sponges illustrate new findings on the structure of an
almost indestructible glass skeleton, where collagen gives this
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skeleton the characteristic of being, on the one hand, very robust
and hard-wearing and, on the other, very flexible.™®

= A biodegradable protein adhesive simulates the active adhesion of
mussels.*

= With knowledge of “natural templates”, enzymes can be used for the
surface coating of implants or in nanotechnology.*

= The defence strategies of marine organisms against what is known
as biofouling, which refers to the unwanted accumulation of
biological organisms on e.g. ships’ hulls, could represent more
environmentally-friendly alternatives to the biocides currently used.

In the energy sector, marine biotechnology offers solutions for future
global concerns. The oceans are attributed great potential for
sustainable energy generation using marine biotechnology, e.g. algae
as an energy source.

The many different areas of use of marine biotechnology in general
and the many different potential uses of the individual active agents
and organisms in particular show how great the potential of marine
biotechnology is. This is reinforced by the fact that marine
biotechnology is still in its very early stages. Although a comparatively
young research field, marine biotechnology has already achieved many
diverse successes. At the same time, a very small proportion of the
marine habitat and marine biological diversity has been researched to
date, as is highlighted by the following quotation: “Biological diversity in
the oceans is high. How high it actually is, though, is something we do
not know.”® Listed here as an example is the expected diversity of
algae in nature. This is around 1 million species of algae, of which
around 100,000 have so far been named and of which only 20 have
been used biotechnologically.*’

B.2 Definition — scope — value chains

B.2.1 Definition and perspectives

The Organisation for Economic Co-operation and Development
(OECD) defines biotechnology in general as the “application of science
and technology to living organisms, as well as parts, products and
models thereof, to alter living or non-living materials for the production
of knowledge, goods and services”."® This definition also covers marine
biotechnology. In addition, the Foresight Marine Panel of the South
West of England Regional Development Agency has defined marine
biotechnology on the basis of the bioresources it uses. Marine
biotechnology is thus defined by the Foresight Marine Panel as the use
of marine organisms at whole, cell or molecular level, to provide
solutions, thereby benefitting society.*

In line with the definitions by the OECD and the Foresight Marine
Panel, the Masterplan Marine Biotechnology Schleswig-Holstein
defines marine biotechnology as follows:
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Marine biotechnology is the application of science and technology to
living marine organisms, as well as parts, products and models thereof,
to alter living or non-living materials for the production of knowledge,
goods and services to provide solutions, thereby benefitting society.

On the basis of this definition, marine biotechnology can be considered
from various perspectives:

= from the perspective of the bioresources which marine
biotechnology uses.

= from the perspective of the technological tools that are used in
marine biotechnology.

= from the perspective of the basic materials and intermediate
products that are produced by marine biotechnology.

from the perspective of the product areas for which products are
developed using marine biotechnology.

from the perspective of the areas in which marine biotechnology
supplies products.

The following lllustration 6 provides a systematic overview of these

different perspectives of marine biotechnology.

Marine Biotechnology

uses implements produces develops products for is applied in
""" Perspective |
Marine Technologies / Basic materials / Product areas
. . Areas of use
Bioresources Methods Intermediate products (examples)
%L}bﬁ[s};iaé ““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ Demand side
= Macroorganisms | |= Genetics / Genomics = Proteins = Pharmaceutical = Health
eg. eg.: medicines
- plants = Biochemistry / Proteomics| | - collagens
- animals = Animal feed = Aquaculture
= Cell biological techniques | |= Carbohydrates
= Microorganisms eg. = Food supplements
eg. = Metabolomics - agar = Food
- bacteria = Antifouling productq :
= Cultivation methods = Lipids :
eg. = Cosmetic = Cosmetics
= Systems biological - omega-3 fatty acids applications
techniques
= Secondary metabolites = Basic chemical = [ndustry
= Ecological methods eg.: materials
- polyketides
= |Industrial = Energy
biotechnology
= Biofuels
Illustration 6:

Perspectives of marine biotechnology

Source: dsn’s own illustration
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In principle, marine biotechnology is defined in terms of the origin of the
bioresources (cf. lllustration 6) and differs from other areas of
biotechnology, such as red biotechnology (medical uses) or white
biotechnology (industrial biotechnology), which are defined in terms of
the areas in which their products are used.? Marine biotechnology is
applied in all biotechnological areas, i.e. also in red or white
biotechnology.?* The bioresources used in marine biotechnology are,
on the one hand, macroorganisms like fish, macroalgae and sponges
and, on the other, microorganisms like fungi or bacteria.

Marine biotechnology uses the most diverse biotechnological tools and
procedures at different biological levels, such as techniques and
processes from the field of genetics, protein biochemistry, or industrial
cell technology.

With the aid of these biotechnological tools, marine biotechnology uses
marine bioresources to produce, in particular, basic materials and
intermediate products like proteins in the form of, for example,
collagens or enzymes, such as proteases as a cleaning additive.?
These basic and/or intermediate products are used in companies or
offered to or requested by manufacturers of products from various
different sectors (health, cosmetics, food, etc.) (cf. lllustration 6). In this
way, the basic materials and intermediate products of marine
biotechnology are incorporated into end products such as
pharmaceutical or cosmetic products, as well as food products.

The intermediate and end products of marine biotechnology are thus
used in a large number of areas, for example, in the health sector
where, among other things, drugs are developed on the basis of
marine biotechnology. Today marine biotechnology is mainly used in
the areas of health, aquaculture, food, cosmetics, industrial
biotechnology and energy.*®

B.2.2 Scope of the subject of the study

The definition of marine biotechnology provided in Chapter B.2.1
affects the scope of the subject matter of this Masterplan. The question
here is which technologies, stakeholders, product areas and areas of
use in Schleswig-Holstein are relevant to the Masterplan in order to
ensure that the content of the Masterplan focuses on marine
biotechnology. In accordance with the definition, the crucial factor is
that of the connection to marine bioresources. In principle, all
resources, technologies, product areas, stakeholders and areas of use
in Schleswig-Holstein that exhibit a direct connection with marine
biotechnology are included in the considerations of the Masterplan (cf.
lllustration 7).

The key characteristic of marine biotechnology for this Masterplan is
the bioresources that are used, and only bioresources of marine origin
are taken into account.

Technologies and procedures relevant to the Masterplan are
determined on the basis of the bioresources. These are deemed
relevant if they explicitly use or are applied to marine bioresources.
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Technologies and procedures with no connection
bioresources are not included in the Masterplan.

Marine biotechnology (MB)

(Use and application of technologies in marine systems)

to marine

Which resources are
used?

Marine bioresources

Bio resources
of non-marine
origin

|

Which techniques are
employed?

Chemical techniques | Genetic techniques | Protein techniques | Cultivation techniques |
Microbiological techniques | Nanobiological techniques | Cell biological techniques | Bioinformatics

Techniques not
usedin MB

|

Who are the relevant
stakeholders?

Developers, manufactuers and users of products
of marine biotechnology in Schleswig-Holstein

Developers,
manufactuers and
users with no
connection to MB

|

In which product
areas are products
manufactured?

Pharmaceutical products | Animal feed products | Food supplements
Antifouling products | Cosmetic products | Basic chemical substances | Products of industrial
biotechnology | Biofuels based on marine bioresources

Product areas
with no marine
connection

i . o . o

Health Cosmetics Food Aquaculture Energy Industry
Mariculture
Production of Production of Productionof | [ — Energy Production of
Which areas of use health products cosmetic food products Simple generation with industrial
are covered? with aid of MB, | | products with | | With aid of MB s aid of MB BTt
e.g. from marine aid of MB m?t.:grbfarlcg,;;e Us,f,ldB in Ei’l’;“c"':]? e.g. biofuel from 2.0, from
active agents e.g. from use of microalgae marine
microalgae enzymes
Production of Production of Food products Energy Industrial
health cosmetic 5 generation products from
products with products with iy no Limnoculture from land- other bio-
. . connection to N
no connection no connection MB based technological
to MB to MB resources areas

AN

Not subject of
the study

In the diagram, the subject of the study is framed in purple. Areas outside the purple frame (shaded grey) do not
form part of the subject of the study as they have no explicit connection with marine bioresources.

Illustration 7:

Scope of the subject matter of “Masterplan Marine Biotechnology
Schleswig-Holstein — a regional development strategy”

Source: dsn’s own illustration
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Stakeholders from research & development and industry & science, as
well politics, societies, associations and initiatives, are taken into
account in the Masterplan if they use biotechnological techniques and
procedures with an explicit connection to marine bioresources, if they
are conducting research in this area, or if they represent the interests
of the stakeholders of marine biotechnology. Stakeholders who do not
use biotechnological procedures or marine bioresources are not
considered in this Masterplan (area shaded grey in lllustration 7).

Also included in the study are manufacturers and suppliers of specific
equipment for marine biotechnology, for example, manufacturers of
marine measurement technology for a closed aquaculture recirculation
system. Manufacturers of biotechnological supplier products and
equipment that are not specific to marine biotechnology, for example,
manufacturers of petri dishes or pipettes, are not included in the study.

Building on the aspects mentioned above, this analysis considers
products, services and product areas that are produced or provided on
the basis of marine bioresources and through the use of
biotechnological procedures. If an active agent for a drug was
extracted from marine bioresources (e.g. algae) using biotechnological
procedures and then used in a product, this drug is considered in the
Masterplan (cf. area framed in purple in lllustration 7). By contrast,
drugs from non-marine resources are allocated to the area of the
diagram shaded grey and do not form part of the subject matter of this
Masterplan.

The relevant products can be used in several areas (cf. lllustration 7).
The Masterplan Marine Biotechnology Schleswig-Holstein does not
study whole areas of use, but limits itself to those elements of the
areas of use that are relevant to marine biotechnology. So, for
example, in the area of health, only elements with an explicit
connection to marine biotechnology are taken into account, such as the
production of cancer drugs based on marine bioresources. This is as
opposed to cancer drugs that are produced without the use of marine
bioresources, which do not form part of the subject matter of the
Masterplan. Cosmetics made using marine bioresources are
considered in this Masterplan, as is the production of biofuels from
microalgae in the energy sector or the production of substances using
marine biotechnology in industry.

The area of aquaculture is divided into three parts (cf. Illustration 7),
which are included in different ways in the subject matter of the
Masterplan. As the Masterplan Marine Biotechnology Schleswig-
Holstein is concerned with marine biotechnology, limnoculture as
freshwater aquaculture does not, in principle, form part of the subject of
the study. Simple fish farming within mariculture is not included in the
Masterplan either. The Masterplan focuses on the area of mariculture
that uses biotechnological procedures, such as the development of
optimised fish feed for aquacultures.
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B.2.3 Value chains of marine biotechnology

Value chains in As already described in Chapter B.2.2, products are made in marine

different areas of use piotechnology for many diverse areas of use. A sequence of individual
stages of production is required to manufacture these products. Along
this value chain, there is a continuous rise in value through to the
finished product. However, the individual stages of production cannot
always be clearly distinguished from one another. This Masterplan
examines for the first time the value chain of marine biotechnology in
the various areas of use in order to be able to describe the processes
of marine biotechnology in Schleswig-Holstein in more detail.

In principle, the value chain of marine biotechnology in the individual
areas of use relates only to those stages of production in which the
marine resource is the focus of the value creation process. If, for
example, a company uses a marine resource to manufacture a product
that is then further processed using other products to make an end
product in subsequent stages of production, the value chain of marine
biotechnology ends at this stage. The product made from the marine
resource is then only a component that is further processed to make an
end product for the end consumer further along the value creation
process.

Firstly, this chapter presents the value chains of six different areas in
which marine biotechnology is used: pharmaceuticals, cosmetics, food,
aguaculture, energy and chemicals. Secondly, it describes the basic
value chain of marine biotechnology.

The value chains for the various areas of use were simplified in order to
make the individual value chains clearer and more easily comparable,
and, therefore, do not claim to be complete.
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The value chain in the area of pharmaceuticals (cf. lllustration 8) begins
with the search for new active agents. This includes, among other things,
the collection of samples from the sea, the cultivation of microorganisms,
the genetic identification of the organisms, analysis of the chemical
profile, as well as the use of marine extracts or pure substances in initial
assays to prove biological activities. Manufacturing procedures are also
developed at the same time. Both research institutes and the
pharmaceutical companies themselves can be active in this first stage of
the value chain.

Search for Pre-clinical Clinical Up scaling,
i commercial-
active agents research development isation

[ ] Stage of production is part of the original value chain of marine biotechnology

Stage of production is not part of the original value chain of marine biotechnology

Illustration 8:

Value chain of marine biotechnology in the area of pharmaceuticals

Source: dsn’s own illustration

The second stage of the value creation process is that of preclinical
research. This is done, on the one hand, in laboratories (in vitro),
through work on cell cultures or studies on enzyme systems, and, on the
other, in the field of animal testing (in vivo). Animal testing is used to
assess the pharmacological effect, e.g. the toxicity of the newly
discovered substances. This stage is followed by the clinical
development of the active agent, which covers several phases in which
people take part in tests to prove the effectiveness as well as the
harmlessness of the active agent.

Following on from the clinical development, testing and approval, is the
commercialisation of the new active agent. For this to be successful, up
scaling is required first to ensure that adequate volumes of the new
active agent can be produced. Then the active agent can be marketed
and sold as an intermediate product to the pharmaceuticals industry,
which can use the active agent to launch new drugs onto the market
and carry out long-term studies on possible side effects.

The stages of value creation after the production and marketing of the
active agent derived on the basis of marine biotechnology no longer
form part of the original value chain of marine biotechnology as the
marine resource is then no longer the focus of the value creation
process. As a result, the stages of production shaded in light purple are
no longer part of the original value chain of marine biotechnology.
Individual pharmaceuticals companies can also be directly involved in
the value creation process of marine biotechnology if, for example, they
carry out independent research and development activities on marine
organisms.
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Cosmetics — The value chain in the area of cosmetics begins with research into a
value chain of marine marine raw material suitable for use in cosmetics (cf. lllustration 9).
biotechnology Marine raw materials used in the development of cosmetic active

agents include marine organisms like mussels, algae or jellyfish,
preferably from sustainable sources such as Integrated Multitrophic
Aquaculture (IMTA).

Research &
Development

Specification,
Preparation regulatory
requirements

Cosmetics
on marine companies

organisms

Illustration 9: Value chain of marine biotechnology in the area of cosmetics

Source: dsn’s own illustration

In order to obtain, for instance, an extract with certain cosmetically
useful characteristics from the marine raw material, this raw material
must first be prepared, for example, through crushing, drying,
extraction, filtration and preservation. After ensuring the regulatory
approval requirements for the newly obtained extract are met, the
extract is marketed to cosmetic companies and is incorporated as a
component of these companies’ products, for example, algae-based
natural cosmetics.

Food - There are various value chains in the area of food. One example is the
value chain of marine value chain for the development of a novel food. This can be, for
biotechnology instance, marine proteins that lend a food product new functionality,

such as a greater health benefit or a longer shelf life.

Research &

development Upscaling & .
on marine Approval processing Food groups Marketing
organisms

llustration 10: Value chain of marine biotechnology in the area of food

Source: dsn’s own illustration

The value chain in the area of food, especially novel food, begins with
research and development activities, such as screening or testing the
suitability and producability of substances from marine organisms (cf.
lllustration 10). Novel food must go through an approval process before
its marketing. Once approved, the substance can be produced in large
volumes. The original value chain of marine biotechnology usually ends
at this point. As a rule, the intermediate product produced using marine
biotechnology is then further processed in the food industry, which
incorporates it as a food supplement into its products.

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



Aquaculture —
value chain of marine
biotechnology

-32-

Marine biotechnology is used in the area of aquaculture, for example,
in the production of animal feed. At the same time, aquaculture forms
part of marine biotechnology if it assists in the cultivation of marine
organisms that are used for biotechnological purposes. In principle, the
value chain in the area of aquaculture begins with the wild catch and
associated selection of the organism to be cultivated (cf. lllustration
11).

Feeding, . Wholesale Retail 5
»

Illustration 11:

Energy -
value chain of marine
biotechnology

Value chain of marine biotechnology in the area of aquaculture

Source: dsn’s own illustration

The second stage, feeding and actual cultivation of the organisms,
involves, for example, animal feed that has been improved using
marine biotechnology. This animal feed allows the marine organisms
to, for example, grow faster and bigger or makes them more resistant
to pathogens. As a result, the marine organisms can be provided in
large volumes. The cultivated organisms are then processed and
prepared for sale, for example to wholesale markets. The transfer for
sale to the wholesale market is not part of the original value chain of
marine biotechnology as the marine raw material is then no longer the
focus of the value creation process.

The extraction of biodiesel from algae is an example of a value chain of
marine biotechnology in the area of energy. Firstly, this requires
research into algae species that are suitable for biodiesel extraction (cf.
lllustration 12). One of these algae species will then be selected and
cultivated in sufficient volumes.

Research & Algae selection Preparation Processing (o]] Biodiesel
development 9 & harvest of biomass extraction production

Illustration 12:

Value chain of marine biotechnology in the area of energy

Source: dsn’s own illustration

In the next stage of production the harvested biomass is prepared as
appropriate, i.e. for example, dried, concentrated, filtered, and
dehydrated. During further processing, bio oil is extracted from the
biomass by way of cell destruction. In the last stage of the value chain,
the bio oil can be further refined to make biodiesel. The transition to
biodiesel production is not part of the original value chain of marine
biotechnology in the area of energy as during this stage of production a
process occurs through trans esterification that is applied to bio oils of
various origins.
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There are many diverse examples of the use of marine biotechnology
in the area of chemicals. For this reason, the value chain can only be
described in a much generalised form here. In principle, the value
chain in the area of chemicals begins with research into a suitable
marine raw material (cf. lllustration 13) from which the subsequent
product, for example, an industrial adhesive or a colouring agent, is to
be developed.

Research on .
marine raw Preparation Basic material e
i ° processing
material

Illustration 13:

Basic
value chain of marine
biotechnology

Value chain of marine biotechnology in the area of chemicals

Source: dsn’s own illustration

After the appropriate raw material is selected, it is then prepared for
subsequent industrial use, for example, through fermentation. What
results from the preparation process is a basic chemical material, for
example, an acid. In the next stage of the value chain, this basic
material is developed into specific chemicals through chemical
processing. The specific chemicals, produced using marine
biotechnology, are further processed in industry as an intermediate
product. At this point the transition from the original value chain of
marine biotechnology to subsequent value creation processes occurs
and the marine raw material is then no longer the focus of the value
chain.

The individual focus areas of the separate areas of use were presented
and elaborated on in the afore-mentioned value chains of marine
biotechnology. This highlights the fact that the value chains of the
individual areas of use vary at times in their respective stages of
production. They differ both in terms of the number as well as the
characteristics of the individual stages of production. There are also
common features in the stages of production, however. For instance,
nearly every value creation process in the different areas of use begins
with “research & development” on marine organisms.

Building upon these findings, a basic value chain of marine
biotechnology was developed based on the common features of the
individual value chains of the various areas of use. It enables a
comparison to be made between the value chains of the various areas
of uses in later work on the Masterplan (cf. Chapter C.3). A comparison
is useful in that it allows weak points and focus areas to be identified in
the individual stages of production of the various value chains. The
individual stages of production of the basic value chain of marine
biotechnology are described in detail below.
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Research &
Development

Raw material
Provision

Raw mate
Preparation

Productio
Processing

Tests Manufactu
Product

%

* Researchand
development
focussing on
marine
organisms

* Search for
active agents

= Search for

+ Cultivation of + Preparation of Further + Performance Manufacturing
the selected the cultivated processing of of tests with of the product*
marine marine raw the prepared the product on alarge scale
organism to material using marine raw (upscaling)
ensure technologies material into a
availability of product
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volumes of the
raw material

* Cultivation of * Preparation of * Product + Clinical tests + Up scaling
algae the biomass development « Derma-

* Harvesting of

« Extraction

« Chemical

production the biomaterial preparation
strains « (Multitrophic) - Specification
« Optimisation aquaculture

tological tests

*In the basic value chain of marine biotechnology the product is understood to be an end product. The end
product can in turn be the starting material for subsequent value creation processes in various areas of use.

Illustration 14:

Basic value chain of marine biotechnology

Source: dsn’s own illustration

The basic value chain of marine biotechnology shown in lllustration 14
begins with the stage of production of “research & development”, which
focuses on research and development activities on marine organisms.
The search for a suitable active agent involves, for example, activities
like the collection of samples from the sea, the initial cultivation of
marine organisms, the creation of a pure culture, or genetic
identification. In the next stage, the “provision of raw material”, the
selected marine organism is cultivated in order to ensure the
availability of an adequate volume of the raw material. The cultivated
marine organism is then processed during the stage of production of
“preparation of the raw material” using technologies that enable the
marine raw material to be extracted and subsequent stages of
production implemented.

In the next stage of production, “production processing”, the prepared
raw material is further processed to become, for example, an enzyme
or collagen. Many products, like active agents for drugs or food
supplements, undergo various tests in the next stage of the value chain
depicted. Once the tests have been passed, the product, the marine
active agent, can be produced on a larger scale. For this purpose, in
the next stage, “manufacturing of the product”, an up scaling process
takes place so that the relevant product can be produced in large
volumes, i.e. at industrial scale. This product is usually the end product
for marine biotechnology companies, but forms the starting material for
subsequent value creation processes in various areas of use.
Companies from the pharmaceutical industry, cosmetics industry,
chemicals industry, etc. incorporate the end products of marine
biotechnology, for example, extracts, pure substances, biopolymers,
enzymes, etc., into their products (food, cosmetic products, medicines),
which are then passed on to the end consumers, the users.
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C.The facts of the case

Technological and
political framework
conditions

Illustration 15:

C.1 Political guidelines and initiatives for marine
biotechnology outside Schleswig-Holstein

There are technological and political framework conditions and
initiatives at both the national and European levels that exhibit links to
marine biotechnology and that could have a positive effect on the
development of marine biotechnology. Both the technological and
political framework conditions and the initiatives are important factors
influencing the development of marine biotechnology in Schleswig-
Holstein.

Technological and political framework conditions are overriding political
guidelines, such as strategies or policies that reveal the fundamental
importance of marine biotechnology in the political context and describe
the means for its further development. Initiatives refer to political
programmes and projects that promote the development of marine
biotechnology. This includes both programmes and projects that directly
affect the field of marine biotechnology, as well as those that have an
indirect influence on the development of marine biotechnology.
Furthermore, there are initiatives that focus on the formation of networks
in marine biotechnology. This chapter gives some examples of current
technological and political framework conditions and initiatives at the
European and national levels that are related to marine biotechnology
and that may potentially have an effect on the development of marine
biotechnology in Schleswig-Holstein. lllustration 15 gives an overview of
the political guidelines and initiatives presented in this chapter.

= “Blue book” = High-Tech Strategy 2020 for Germany
= “Blue growth” = National Research Strategy BioEconomy
2030

= Nationaler Masterplan Maritime
Technologien

= Seventh Framework Programme for = Diverse federal programmes such as
Research and Technological “KMU-innovativ” or “Basistechnologien
Development fur eine nachste Generation
biotechnologischer Verfahren®

= Micro B3
* SUBMARINER
= CSA MarineBiotech

= QOther: JPI Oceans, Marine KIC,
EuroMarine, PolyModE, Marine

Fungi

= Diverse ERA-NETS, ERA-NET = German Society Industrial Cell
Marine Biotechnology Technology

= ScanBalt = Bundesverband Aquakultur e.V.

= European Science Foundation
(Marine Board)

Examples of technological and political framework conditions and
initiatives at the European and national level

Source: dsn’s own illustration
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C.1.1 Political guidelines, initiatives and networks: Europe

“Blue Book” on At the European level, the “Blue Book - Communication on an
European maritime  |ntegrated Maritime Policy for the European Union” was adopted
policy by the EU Commission in December 2007. The fundamental basis for

the future direction of an integrated European maritime policy has
been laid with the aid of the “Blue Book”. In this case, integrated
maritime policy refers to an holistic approach in which both the growth
of the maritime economy and the safeguarding of marine
conservation are to be considered in equal measure.?* Based on this
holistic approach, the “Blue Book” aims to “exploring the full potential
of sea-based economic activity in an environmentally sustainable
manner”. This therefore also has implications for the development of
marine biotechnology and emphasises its increasing economic
importance. Furthermore, the EU Commission’s “Blue Book” makes a
direct reference to marine biotechnology, in that it is described as
“increasingly important business opportunities”.? This statement on
the economic opportunities for development underlines the potential
of marine biotechnology to become an emerging field in maritime
economy.?

“Blue growth” The long-term strategy “Blue growth” is the economic pillar of the
integrated European maritime policy.”’” This strategy aims at
promoting growth in all maritime economic sectors and at creating
new jobs. A focus of this strategy is the use of blue biotechnology “to
develop new industrial enzymes or pharmaceuticals”.?® This makes
clear that the strategy “Blue growth” encompasses the ecological and
economic potential in this field of marine biotechnology and can
therefore contribute towards a sustainable development of marine
biotechnology. According to a communication issued by the EU
Commission in September 2012, “Blue growth - opportunities for
marine and maritime sustainable growth”, the blue biotechnology
options for the exploitation of diversity of marine life are to be
investigated and an impact assessment and a subsequent
communication are to be presented in 2014.

Seventh Framework The Seventh Framework Rrogramme for Research and
Programme for Technological Development (FP7) is the most important measure
Research and taken by the European Union to promote research and development
Technological . . .

Development projects. The programme aims to establish Europe as the global
leader in research. The focus of this measure is on research
programmes that are characterised by transnational collaboration.?
The programme covers a variety of thematic areas, such as health,
energy and transport. Food, agriculture, fisheries and biotechnology are
the thematic areas of relevance to marine biotechnology here.* The
aims of the thematic area of food, agriculture, fisheries and
biotechnology include:

= Sustainable production and management of biological resources
from land, forest, and aquatic environments.

= Development and implementation of strategies to support the
European bio-economy .

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



-37 -

= Supporting life sciences and biotechnology for sustainable non-
food products. For example, this also includes (marine) resources
for energy production.®

The Seventh EU Framework Programme for Research and
Development has a total budget of 50 billion euros, of which €1.935
billion has been allocated to the thematic area of food, agriculture,
fisheries and biotechnology, which also includes marine
biotechnology. The programme runs from 2007 to 2013.*> The next
Framework Programme for Research and Development “Horizon
2020” will be started in 2014.%

Micro B3 Large quantities of data are being collected on marine biodiversity using
bioinformatics methods in the project Micro B3 (biodiversity,
bioinformatics, biotechnology), which is being carried out as part of the
ongoing EU Seventh Framework Programme for Research and
Development. Databases are going to be created using this data,
containing precise genome information on marine viruses, bacteria and
microorganisms, which will then be made accessible to research across
the globe.** The aim of the project is to develop a procedure using
open-source software (freely available software) that allows transparent
and user-friendly data collection and processing. This will permit rapid
processing of, and access to, genetic and environmental datasets.®®
The Micro B3 project is being financed with nine million Euros using
funds from the Seventh EU Framework Programme for Research and
Development. The Micro B3 project started in January 2012 and will run
for 4 years from this point onwards.* A total of 32 experts from 14
European countries are participating in this project. Four organisations
from Bremen and Bremerhaven are partners in the project. The
partners are from the industrial and academic fields of bioinformatics,
computer sciences, biology, ecology, oceanography, biotechnology and
law.®’

SUBMARINER - SUBMARINER - Sustainable Uses of Baltic Marine Resources is a

Sustainable Uses of  project that is part of the Baltic Sea Region Programme (INTERREG

Baltic Marine IV B) and is a reaction to the existing and future challenges posed by

Resources: . . . . . . .
this macro-region. It is not just climate change that is causing
problems, but also environmental pollution, a decline in traditional
fisheries, excessive nutrient input into the water and the competing
claims for space utilisation by different stakeholders. Simultaneously,
however, this also provides opportunities for the Baltic Sea Region.
The SUBMARINER project forms the basis for a viable future
development of the Baltic Sea Region, rising to the challenges
outlined above in an effective manner.® Therefore, the aim of the
SUBMARINER project is to develop the Baltic Sea Region into a
model region for the sustainable use of marine resources. Advances
in science and technology are to provide new solutions for the
exploitation of marine resources that facilitate socio-economic and
environmentally friendly development.®

This aim is to be achieved through four strategic pillars:

= Compilation of a compendium listing all current and potential forms

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



-38 -

of exploitation for the Baltic Sea as a resource.

= Conduct of regional activities to test new forms of exploitation in
practice.

= Production of a strategic plan for the Baltic Sea Region to promote
viable future exploitation.

= Networking of all stakeholders in the Baltic Sea Region to bring
together different decision-makers.*

Marine biotechnology plays an important role in the SUBMARINER
project, particularly as it is the use of this technology that opens up new
possibilities for the exploitation of marine ecosystems. The
SUBMARINER has a budget of 3.6 million euros. Of this, 2.8 million
euros are being co-financed by the European Regional Development
Fund (ERDF). The project runs from October 2010 to December
2013.** In addition, the SUBMARINER will be a flagship project within
the EU Strategy for the Baltic Sea Region (EUSBSR).** Initiatives from
the following countries will be promoted as part of this project: Poland,
Denmark, Sweden, Estonia, Lithuania, Latvia, Finland and Germany.43
Stakeholders in Germany are the Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety (BMU), the Norgenta North
German Life Science Agency, the Kiel Centre for Marine Natural
Projects (KiWiz) at GEOMAR | Helmholtz Centre for Ocean Research,
the University of Rostock (Chair of Constitutional and Administrative
Law, Environmental Law) and the BioCon Valley® Mecklenburg-
Vorpommern e.V.*

CSA MarineBiotech ~ The CSA* MarineBiotech project will essentially introduce concrete
steps for increasing the networking of research in the field of marine
biotechnology in Europe, in order to create synergistic effects in the
development of marine biotechnology. The aim of the CSA
MarineBiotech project is to lay the foundations for the ERA-NET in
marine biotechnology, in order to establish a coordinated European
research area in the field of marine biotechnology. To achieve this aim,
national funding agencies and important stakeholders were mobilised
and the research landscape in the field of marine biotechnology in
Europe and beyond was documented.* In addition, the focal content of
the planned ERA-NET in marine biotechnology is under discussion as
part of this project. The project has access to funding of 1 million euros
from the EU FP7% for the period from October 2011 to March 2013.*® A
total of 11 partners from nine European countries have come together in
this project. These partners include funding agencies and non-profit
organisations that are involved in promoting research. Norgenta is the
German partner in the project.

European Research  In order to counteract any fragmentation of the European research
Area Network area, the so-called European Research Area Network (ERA-NET)
(ERA-NET) will promote and coordinate collaboration between national and
regional research funding organisations and programme
administrators (e.g., project sponsors) in strategically important
thematic areas at the European level.”® This is to be achieved by
improving the coordination of content and chronological
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synchronisation of national and regional programmes and also by
incorporating these into transnational collaborations.®® Therefore, the
calls for proposals issued by the European Commission on the setting
up and running of an ERA-NET are being addressed to ministries and
research funding organisations that are responsible for the
coordination of national and regional programmes. The ERA-NET
project itself is therefore not intrinsically involved in the direct funding
of research, instead, universities, research institutions and companies
can participate in the calls for proposals issued by ERA-NETS that are
being funded.®® An ERA-NET is funded by the Seventh EU
Framework Programme for Research and Development.>?

The different ERA-NET schemes include ERA-NET initiatives specific
to various thematic areas that are of relevance to marine
biotechnology in Schleswig-Holstein.

Since October 2011, the CSA MarineBiotech project (cf. Chapter
1.1.6) has been working on setting up an ERA-NET in marine
biotechnology in Europe. The aim of the ERA-NET in marine
biotechnology is to set up a common research infrastructure in the
field of marine biotechnology to counteract the fragmentation of the
European research area in this field.>®* Germany has approved its
participation and the ERA-NET in marine biotechnology will therefore
almost certainly provide opportunities for Germany (and thus also for
Schleswig-Holstein) to realise undertakings in marine biotechnology.

The aim of the SEAS-ERA initiative is to coordinate the national and
regional R&D programmes in the field of marine and maritime
research. This initiative thus also affects the development of marine
biotechnology in Europe. The SEAS-ERA network is composed of
leading marine R&D funding organisations from 18 European
countries. The German project partner is the Forschungszentrum
Jilich. The funds available to this initiative, that runs from 2010 to
2014, amount to just under 2 million euros.>*

A further ERA-NET that is of relevance to marine biotechnology is the
“ERA Industrial Biotechnology 2: Towards an ERA in Industrial
Biotechnology” (ERA-IB-2). The aim of this initiative is to coordinate
national and regional funding programmes in industrial biotechnology to
increase European competitiveness in this field. In this context, the
provision of a platform for long-term collaboration and the setting up of
a network on relevant national and regional programmes, projects and
strategies relating to industrial biotechnology are important measures.*
The ERA-IB-2 network comprises 19 partners from 15 states and will
run for four years (2012 to 2015).>® The German partners are the
Federal Ministry of Education and Research (BMBF), the central
coordinating agency in the area of renewable resources in Germany.
(FNR) and the Saxony State Ministry of the Environment and
Agriculture (SMUL).

The ERASysBiIo initiative focuses on establishing a network in the
field of systems biology, which also includes marine ecosystems.
ERASysBio is a transnational funding initiative that coordinates
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research programmes on the topic of systems biology for 16 ministries
and funding organisations from 13 countries (incl. Israel and
Russia).>’ Germany is represented in this network by the Federal
Ministry of Education and Research (BMBF) and the
Forschungszentrum Jiilich.*®

In 2004, funding agencies from Belgium, Germany, Finland, Italy,
Austria and Spain agreed on a common funding initiative for the ERA-
NET EuroTransBio. This initiative supports small and medium
companies (SMESs) in the field of biotechnology and thus also the field
of marine biotechnology. Projects stem, for example, from the fields of
medical biotechnology, industrial biotechnology or marine
biotechnology. The networking of the funding agencies will be
supported by the EU Commission until 2012, after which the ERA-
NET EuroTransBio must be self-supporting.*

ScanBalt The ScanBalt BioRegion is a transnational network in the Baltic Sea
Region that is composed of regional life science clusters, universities,
hospitals, organisations and companies in the life science sector. The
ScanBalt BioRegion mission is to become an innovative region and to
promote employment, economic growth and advances in the life
sciences sector.’® Aims such as the setting up of transnational
regional infrastructures and associated development of private-public
collaboration in specific thematic areas crossing the borders of these
countries will support the achievement of this mission. The ScanBalt
BioRegion is being organised by the non-profit organisation
ScanBalt™ fmba, that was founded in 2004. This organisation is to be
viewed as a service provider for the ScanBalt BioRegion. ScanBalt’s
task is essentially to promote the development of the ScanBalt
BioRegion. In this context, ScanBalt takes on an important role as the
"communication and coordination platform”* for the individual regional
networks and clusters in the life sciences sector in the Baltic Sea
Region. ScanBalt has set up a transnational network that is made up
of private and public stakeholders in the field of marine biotechnology.
This network is designed to improve research quality and
infrastructure, as well as joint further training and the dissemination of
information within marine biotechnology in the Baltic Sea Region.®
The ScanBalt BioRegion includes the following states and regions:
Denmark, Estonia, Lithuania, Latvia, Finland, Iceland, Norway,
Poland, Sweden, Northwest Russia and North Germany.63

OTHER EUROPEAN PROJECTS, INITIATIVES AND NETWORKS

JPI Oceans JPI Oceans is a European Commission Joint Programming Initiative
(JPI). This initiative aims to set up a joint platform for the coordination
and integration of research activities in the field of marine and
maritime research. This is designed to counteract fragmentation in
research in the field of maritime research, to create synergies and
simplify collaboration between member states. These member states
include 16 EU states with coastal waters, for example, Germany,
Great Britain, France, as well as Norway and Turkey.*
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MarineKIC The MarineKIC initiative is based on the strength of the European
maritime economy, with its concentration of highly qualified expertise
in the different regions of Europe. This specialist knowledge is to be
promoted through this initiative, with the aim of Europe taking on a
leading role in the sustainable development of marine resources. To
this end, the MarineKIC initiative aims to set up a “Knowledge and
Innovation Community” (KIC) under the management of the European
Institute of Innovation and Technology (EIT), starting in 2016.%®° The
development of marine biotechnology will also benefit from the
resultant exchange of knowledge.

EuroMarine The EuroMarine project integrates three large European marine
networks of excellence (EUR-OCEANS, MarBEF, Marine Genomics
Europe), that were funded by the Sixth EU Framework Programme for
Research and Development, into a “EuroMarine Consortium”. This
integration aims to optimise European marine research, in particular in
the fields of biodiversity, genomics and ecosystem modelling. This is to
be achieved through the advancement of an interdisciplinary approach
to research.®® A total of 120 institutes and organisations from the 3
marine networks are participating in this project. The EuroMarine
project runs from February 2011 to January 2013 and is being funded
with 1 million euros by the European Commission.®’

PolyModE The PolyModE project focuses on optimising the use of novel
enzymes for the maximum exploitation of, for example, specific plant
sugars® (e.g. from algae), so that these can be used in the food
industry sector and for technical and medical applications.
Universities, research institutes and biotechnology companies in
Germany, France, Denmark, Sweden and Bulgaria are participating in
this project. The project was started in 2009 and is receiving funding
amounting to 6 million euros from the European Commission over a
period of 4 years.®

Marine Fungi The research focus of the EU research project Marine Fungi is to
isolate and characterise new anti-cancer drugs. To this end, research
is being conducted on marine fungi that produce promising
substances for treating cancer. Sustainable and environmentally
friendly processes are developed in laboratory conditions to allow the
production of these substances. In addition, the efficacy of these
newly discovered substances for combating cancer is tested as far as
the in-vivo phase. This allows the addition of these substances as an
ingredient in the further development of new medicinal products. A
network of different partners that cover the entire value chain was
formed for the implementation of this project. This includes science
and technology partners, including three SMEs and two partner states
outside Europe.”® German partners in this network include the Kiel
Centre for Marine Natural Projects (KiWiz) at GEOMAR | Helmholtz
Centre for Ocean Research, the Christian-Albrechts-Universitat zu
Kiel and the European Screening Port (Hamburg). The project is being
funded with approx. 3 million euros by the EU Commission as part of
the Seventh European Framework Programme for Research and
Development for the period from May 2011 to April 2014.™
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European Science The European Science Foundation (ESF) has been promoting

Foundation research throughout Europe since 1974 with the aim of creating a
pan-European research initiative. The ESF brings together 78
scientific organisations from 30 European countries into one body.
Germany is represented by the German Research Foundation (DFG),
the Max-Planck Society, the Hermann-von-Helmholtz Association of
German Research Centres and the Union of the German Academies
of Science and Humanities.” In 2010, the Marine Board of the Marine
Board-ESF published its Position Paper 15 on the topic “Marine
Biotechnology: A new Vision and Strategy for Europe”.”® This Position
Paper includes the identification of future research priorities in the field
of marine biotechnology and formulates recommendations for future
strategies in marine biotechnology in Europe.

C.1.2 Political guidelines, initiatives and networks:
Germany

A selection of current political guidelines, initiatives and networks that
promote the development of marine biotechnology at the national level
will be presented below. These political guidelines and measures may
potentially also influence the development of marine biotechnology in
Schleswig-Holstein.

High-Tech Strategy ~ The Federal Ministry of Education and Research (BMBF) has been

2020 for Germany. pursuing the High-Tech Strategy 2020 for Germany at the federal
level since 2006. The aims of this strategy are for Germany to take on
a leading role in the solution of central problems in the 21 Century,
such as climate change or the spread of epidemics.” To this end, key
technologies that form the basis for new products, procedures and
services are named as part of the High-Tech Strategy, in order to
make a contribution towards resolving these challenges.
Biotechnology is one of the technologies included in this strategy.”
Based on this, a central role as a sustainable key technology can be
attributed to biotechnology for the solution of key problems in the 21
Century.

National Research The National Research Strategy BioEconomy 2030 was adopted by

Strategy the German Federal Government in November 2010. This strategy aims

BioEconomy 2030 {5 yse research and innovation to introduce a structural shift from an
industry reliant on oil to a bio-based industry, given the increasing
scarcity of resources. The research strategy therefore forms the basis
for the “Vision of a sustainable bio-based economy by the year 2030""°,
which will make a contribution towards future food production for the
global population and make available high-quality products from
renewable resources. In this strategy, biotechnology is regarded one of
the drivers. Great importance can therefore be allocated to
biotechnology, and thus also marine biotechnology, for the structural
shift that is aimed for as part of this research strategy.
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The Nationaler Masterplan Maritime Technologien (NMMT) is a
strategic instrument for a targeted, coordinated and coherent policy for
German marine technology. The central aims of the NMMT are the
further expansion of Germany as a high-tech location for maritime
technologies and the strengthening of the technological excellence in
German marine technology.”” Marine aquaculture is an application area
within the NMMT in which the potential of marine aguaculture for the
pharmaceutical and cosmetic industries (research on active
substances, biopharmaceuticals, etc.) and as a source of energy
(biomass, biodiesel, etc.) is highlighted, among other potential uses.

The funding programme KMU-innovativ is a concrete measure for
promoting companies within the “High-Tech Strategy 2020”. Through
KMU-innovativ, the BMBF intends to simplify access to funding for
ground-breaking research conducted in small and medium-sized
companies in Germany.”®

The German Society Industrial Cell Technology promotes research
in the field of industrial cell technology, whereby the development of
cell and tissue culture systems, analytical technologies and innovative
instruments and materials form the focus of this research. Application
areas of this interdisciplinary “platform technology’”® include
biomedical research, medical technology and food technology, in
addition to marine biotechnology. The Society’s long-term aims
include the promotion of collaborative partnerships, international
networking of scientific and economic activities, promotion of the next
generation of specialists, placement of experts and the representation
of the specialist and political interests of the Society at the Federal
and EU levels.?

The Bundesverband Aquakultur e.V. represents the interests of
stakeholders who are active in the field of aquaculture in Germany.
This includes both stakeholders who deal with the production,
exploitation or marketing of products from the field of aquaculture, and
those that carry out “preliminary work for aquaculture” through their
products. The aim of the Bundesverband Aquakultur e.V. is to raise
public awareness of the importance of aquaculture, in order to
improve the conditions for the development of this sector. The tasks of
the association include the expansion of public relations work, but also
the networking of national and international stakeholders who are
active in the field of aquaculture. Furthermore, they also support
collaboration between science and the economy and see a further
task in intensifying the dialogue between the different stakeholders in
the economy, science, administration and politics.®

OTHER FEDERAL PROGRAMMES

There are also other programmes being implemented at the federal
level by different ministries that could influence the development of
marine biotechnology in Schleswig-Holstein. Some examples of such
programmes are given below:

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



USA as the
global leader

State funding
measures

Networked

- 44 -

= Basistechnologien flir eine nachste Generation biotechnologischer
Verfahren.

= Grindungsoffensive Biotechnologie GO-Bio.
= [ndustrial Biotechnology Innovation Initiative.

= Research for Sustainable Development FONA (Framework
Programme) with the programmes Marine Research and Polar
Research.

= Framework Programme Biotechnology — Using and Shaping its
Opportunities, Federal Ministry of Education and Research (BMBF).

= Next-Generation Maritime Technologies, Federal Ministry of
Economics and Technology (BMWi).*

C.1.3 Three case studies — national and regional

When looking further afield than Schleswig-Holstein and Germany, we
see that regional policies on technology for the development of marine
biotechnology have been implemented in other countries and regions. A
brief look at three selected examples for the implementation of such
regional policies on technology can provide pointers for development in
Schleswig-Holstein. The two large-scale examples are the USA and
Ireland. Marine biotechnology in Troms® (Norway) is described as a
small-scale example.

MARINE BIOTECHNOLOGY — USA

The United States of America (USA) is regarded world-wide as a
leading nation both in research and in the business sector for marine
biotechnology.®® The locations for marine biotechnology are
concentrated regionally in the USA, in particular in the coastal states of
California, Florida, Hawaii, Maryland and the federal state of Maine.
Research in marine biotechnology is financed in the USA by a mixture
of state funding and individual programmes that are supported by the
National Institutes of Health, the National Oceanic and Atmospheric
Agency (NOAA), the National Science Foundation or the Office of
Naval Research of the US Defense Department. This funding is often
topped up with financial support from the private sector.

The National Sea Grant Colleges Programme run by the NOAA and
the Microbial Observatories Programme run by the National Science
Foundation (NSF) are essentially responsible for the state funding of
marine biology, ecology and biological sciences and thus also marine
biotechnology.

The Sea Grant Colleges Programme has been running since 1993, is
managed by the NOAA, and links and funds over 30 university
institutions in different federal states in the USA. Within these
institutions receiving funding, 168 projects with a direct link to marine
biotechnology have been supported. The NOAA has funded these
projects with 22.3 million US dollars.®*

In the field of research, the USA has several networked research
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institutions in marine biotechnology. The example we give here is the
Florida Center of Excellence in Biomedical and Marine Biotechnology.®
Different universities collaborate in this virtual facility, including the
Florida Atlantic University, the Harbor Branch Oceanographic Institution
and the University of Florida. An example of international networking in
marine biotechnology in the USA is the partnership between the
Biotechnology Association of the federal state of Maryland with the
biotechnology community in Scotland, represented by BIA Scotland
(Biolndustry Association). The Scottish Dunstaffnage Marine Laboratory
and Center of Marine Biotechnology at the Institute of Biotechnology at
the University of Maryland collaborated in the past.

Since 1996, the federal state of California has been supporting its
universities in marine research with the aid of the UC Discovery Grant
(previously the BioSTAR Programme).?® The aim of the UC Discovery
Grant is to set up companies and open up new markets based on new
products and technologies from university-based research. The
University of California is one of 2 state university systems in California
and currently has 10 university sites. The UC Discovery Grant has
awarded 23 million US dollars to the University of California up to
2003.

MARINE BIOTECHNOLOGY IRELAND - DEVELOPMENT
STRATEGY.

In 2007, Ireland adopted a national programme, “Sea Change: A
Marine Knowledge, Research & Innovation Strategy for Ireland 2007-
2013”, that funds the competitiveness and sustainability of the maritime
economy and the expansion of marine research capacity in Ireland

with a total of 141 million euros.®” In order to achieve the aims of the

Sea Change programme, the Marine Biotechnology Ireland -
Development Strategy (MBI) was developed within the National Marine

Biotechnology Programme in 2007.88 To accelerate economic growth

in the sector, this strategy links institutions in the public and private
sectors in the field of marine biotechnology. The MBI Strategy is
controlled and monitored by a national body, the Marine Institute. The
MBI Strategy has invested 20 million euros in marine biotechnology in

Ireland since 2007.89

The aims of the MBI Strategy are tailored towards generating research
opportunities and innovation in marine biotechnology in Ireland and
concentrating this strategy on strategically important fields of research.

As part of this, the MBI Strategy promotes the use of biological
processes, in order to make a contribution towards the conservation of
the environment and to guarantee sustainable exploitation of Ireland’s
marine resources. Overall, the aim is for Ireland to be perceived as an
important international location for marine biotechnology through the
implementation of the MBI Strategy and for it to take on a leading role
in European marine biotechnology through improvements in
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technology transfer from research to industry.

The Irish economy is exhibiting particular growth in the fields of
pharmacy, medical technology and materials science, as well as in
food and food supplements. Companies that are active in these fields
are carrying out highly research-intensive work. However, new
knowledge is primarily being generated by universities and research
institutes that are collaborating within the framework of the MBI
Strategy. Marine organisms are the source for the development of new
commercial products, including for Ireland’s food and food

supplements industry.90

INDUSTRIALISATION OF MARINE BIOTECHNOLOGY — A
PRACTICAL EXAMPLE BASED ON TROMSO

The city of Troms0 in Norway has extensive knowledge infrastructure
in the field of marine biotechnology through the University of Tromso
and the Norwegian Institute of Food, Fisheries and Aquaculture
Research, in particular. Since 1998, there has been an increase in the
political efforts to strengthen biotechnological research at this location.
The aim was to produce marketable products based on the research
results, i.e., to promote technology transfer in marine biotechnology.
To this end, a variety of measures were implemented, such as a
programme to promote innovation and new technologies in North
Norway, funding of projects or the strengthening of technology and
knowledge transfer (creation of a technology transfer office, creation of
a science park), to name a few examples.

In 2011, the development of marine biotechnology in Tromsd was
investigated in a scientific publication on the topic of entrepreneurism
and regional development.®* One result of this investigation is that the
successes in the development of marine biotechnology in Tromso have
not lived up to the expectations of the stakeholders. Overall, 11
companies with links to marine biotechnology have been set up in
Tromso since the end of the 1990’s. The majority are spin-off
companies from the University of Tromsd, that generally have
substantially fewer than 10 employees. On the one hand, the cause of
this lack of success relative to expectations is linked to the nature of
the biotechnology industry, in that new developments are associated
with comparatively high time requirements, high development costs —
in particular in the case of pharmaceutical products. On the other hand,
Tromsd's inherent locational prerequisites are crucial in this case.
Tromso only has a small industrial basis and thus only little available
entrepreneurial know-how for the transfer of scientific knowledge to
marketable products. Furthermore, Tromsé‘s geographical location is
at a great distance from the international markets and the international
flow of knowledge. Attempts at integrating the region into this flow of
knowledge and into networks have not yet been sufficiently
successful.®?
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EXAMPLES OF REGIONAL POLICY ON TECHNOLOGY -
INSIGHTS FOR SCHLESWIG-HOLSTEIN

The examples of the implementation of regional policies on technology for
the development of marine technology that are given here provide
pointers to different factors that can be of importance for the successful
implementation of a developmental strategy in Schleswig-Holstein.

These examples show that the relative proximity of the locations to the
coast exhibits a tendency to encourage work on research and
development in the field of marine biotechnology. In the USA, locations
for marine biotechnology are concentrated in federal states with
access to the Atlantic or Pacific. Ireland is an island with many coastal
locations and, as such, has a variety of means of access to the sea
and the Norwegian Tromso is also located directly by the sea. Direct
access to the sea simultaneously permits direct access to marine
resources that are of elementary importance to marine biotechnology.

The examples from the USA and Ireland, in particular, make clear that
coordinated programmes and strategies can promote regional
development in the field of marine biotechnology. This applies
particularly to the creation of suitable funding and organisational
structures, as well as to the determination of strategically important
areas of research and action in the field of marine biotechnology that
facilitate targeted action by the stakeholders and promote a
coordinated and targeted development.

A critical mass of stakeholders is required to ensure that these
programmes and strategies can take effect on the regional development
of marine biotechnology. The example of Tromsd demonstrates this
clearly. In this case, the regional effects of the strategy developed for
Tromsoé did not live up to the stakeholders’ expectations because of the
absence of the critical mass of stakeholders in marine biotechnology, in
particular from the industrial sector. A critical mass, potentially supported
by a qualified operational center, can have an especially positive effect
on the transfer of knowledge between science and economy, as well as
create networks at an international level. Both are important factors for
sustainable regional development, in particular in the field of marine
biotechnology. Furthermore, these examples show that factors such as
networking, institutionalisation, internationalisation or qualification are
also of relevance to the regional development of marine biotechnology.

C.2 Stakeholders in Schleswig-Holstein
— a survey

C.2.1 Scientific and research institutions

A variety of scientific and research institutions that are active in different
areas of marine biotechnology are based in Schleswig-Holstein. An
overview of these scientific and research institutions (incl. clusters of
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excellence, research institutions allied with the sciences) and the focus of
their work in the field of marine biotechnology will be given in the
following. After the facilities have been described, the results of the
online survey completed by these scientific and research institutions will
also be drawn upon to further characterise the orientation of the
institutions. The map below (cf. Illlustration 16) gives an overview of the
geographical distribution of the scientific and research institutions in
marine biotechnology in Schleswig-Holstein.
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Ilustration 16: Geographical distribution of the scientific and research institutions in
marine biotechnology in Schleswig-Holstein

Map adapted from: Schleswig-Holstein State Government®
Source of data: dsn status October 2012, own illustration

Biological Institute ~ The Biological Institute Helgoland (BAH), founded in 1892 as the
Helgoland “Royal Biological Institute", has been part of the Alfred Wegener
Institute, Helmholtz Centre for Polar and Marine Research in the
Helmholtz Association since 1998 and investigates biotic communities
in the North Sea. The aims and focus of BAH research include
achieving a better understanding of the ecological interactions between
species and thus obtaining an overall picture of the complex
ecosystems in shallow seas. In addition, laboratory experiments are
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being conducted on breeding and behaviour in the European lobster, in
order to increase lobster stocks around Helgoland. Finally, the
characterisation of natural marine compounds is also part of the field of
research conducted by the BAH. These are tested for their potential
uses in close collaboration with industrial partners. In addition to
conducting research, the BAH also advises political and economic
decision-makers on current topics in marine ecology and supplies
biological material to universities on the mainland.** The Wadden Sea
Station Sylt also belongs to the Alfred Wegener Institute, Helmholtz
Centre for Polar and Marine Research and mainly focuses on the
island’s ecological processes and comparative global changes in
coastal ecosystems, but also on the experimental cultivation of marine
algae.

The BioMedTec Wissenschaftscampus in Lubeck is an amalgamation
of different facilities in science and economics in the field of biomedical
technology and aims to facilitate efficient collaboration. To this end,
partners offer expertise in project management, services, contract
research and licensing. In addition to the University zu Libeck and the
Libeck University of Applied Sciences, founding partners include the
Research Center Borstel — Leibniz Center for Medicine and Biosciences,
the Fraunhofer Research Institution for Marine Biotechnology, the
Fraunhofer MEVIS Project Group Image Registration of the Fraunhofer
Institute for Medical Image Computing MEVIS, and EUROIMMUN
Medzinische Labordiagnostika AG. Partners who joined later on are the
University Medical Center Schleswig-Holstein, the Technikzentrum
Libeck, oncampus GmbH, FHL Forschungs-GmbH and MEDISERT.®

A number of departments in the relevant institutes of those sections
conducting research in the field of marine biotechnology are active at the
Christian-Albrechts-Universitat zu Kiel (CAU). The Department of
Biology is worth a particular mention here. At the Botanical Institute, the
Department of Plant Cell Physiology and Biotechnology is searching for
components in microalgae for application in a variety of biotechnological
areas, as well as working on the physiology, regulation and structure of
cyanobacterial hydrogenases for energy production. The Abteilung fir
Botanische Genetik und Molekularbiologie is a partner in the project
Marine Fungi (Seventh EU Framework Programme for Research and
Development) and its responsibility in this project is the analysis of
marine fungal genomes. Within the framework of the Cluster of
Excellence, Future Ocean and Inflammation at Interfaces, research is
being conducted into the development of human diseases in barrier
organs with the aid of transgenic jellyfish at the Institute for General
Zoology (sub-department Cell and Developmental Biology).

The Institut fir Allgemeine Mikrobiologie is searching for genes and
their products for multiple different biotechnological applications and is
also conducting research into marine biofilms. Apart from the
Department of Biology, within the Department of Pharmacy, it is mainly
the sub-departments of Pharmaceutical Biology and Pharmaceutical
Chemistry at the Institute of Pharmacy that are also conducting
research into topics in marine biotechnology. Research at these
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departments includes the use of extracellular metabolites from
cyanobacteria as a source of new active pharmaceutical ingredients®
as well as the development of lead structures and drug design®’ and
research into pharmaceutical and medical questions focusing on the
topic of sugar from algae. The Institute of Physiology is carrying out
research on the use of the toxin produced by the cone snail, composed
of conotoxins, as an active pharmaceutical ingredient.®® The Institute of
Animal Breeding and Husbandry has a chair for marine aquaculture,
which is linked to the chair of the Association of Marine Aquaculture
Ltd.*® In addition, the Center for Molecular Biosciences (ZMB) is at
CAU Kiel, which is an amalgamation of research groups from the
Faculties of Medicine, Mathematics and Natural Sciences, and
Agriculture and Nutritional Sciences. The focus of research at the
Center is on molecular biological and genetic research that is related,
in particular, to the discovery and understanding of molecular diversity
in biological systems and the investigation of the function of barrier
organs. One of the partners of the ZMB is the Institute of General
Zoology (sub-department Cell and Developmental Biology), already
mentioned above.'®

The Flensburg University of Applied Sciences has expertise in
engineering with applications to marine aquaculture and maritime
technologies. Fields covered by research and teaching are process
engineering (focusing on chemical, thermal, mechanical and
bioprocess engineering), construction machine engineering and
measurement, control and feedback control engineering. The aim is to
transfer the results of research and development to procedures or
processes that can be implemented technologically. For example, the
Process Engineering Working Group provides support for mariculture
companies for the technical design of industrial manufacturing

equipment.101

The Centrum Industrielle Biotechnologie (CIB) at the
Fachhochschule Lubeck Forschungs-GmbH focuses on the scientific
optimisation of industrial products and manufacturing processes. To
this end, the available expertise in the field of industrial biotechnology
is combined into an interdisciplinary research and technology platform.
The research and development projects include a focus on exploitation
of substances from renewable resources, the development of
sustainable production processes and innovative products, and the
exploitation of industrial residues and by-products for the production of
materials and energy.

In addition to these research and development projects that are carried
out in collaboration with national and international industrial partners,
the CIB also provides services and consultation in the field of
methodology development for analytical procedures, on the conduct of
specific analyses and on the production of specialist expert opinions
and studies.*®

The Research and Technology Center Westcoast, which was
founded in 1988 as a central institution at the Christian-Albrechts-
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Universitat zu Kiel, conducts interdisciplinary and integrative research on
the topic of coastal research and shallow sea and estuarine research.
The focus of research is on investigations into the effects of offshore
wind farms on the marine environment, microalgal biotechnology® and
on investigations into fish respiration in aquaculture and microalgal
cultivation for fish breeding in aquacultures.*®

The Fraunhofer Research Institution for Marine Biotechnology
(EMB) was founded in Lubeck at the start of 2008 and is a member of
the Fraunhofer Group for Life Sciences. The EMB concentrates on
applied research projects, focusing on the development of new
technologies, procedures and equipment in the fields of aquaculture
technology, aquatic cell technology, cell cultures from homeothermic
and poikilothermic animals, stem cell isolation and processing, cellular
and organotypical test systems and on-line analysis of living cells. The
research being conducted into the land-based multitrophic aquaculture
facility is of particular interest.*®

The Kiel Cluster of Excellence, Future Ocean, is a research network
that is supported by the Christian-Albrechts-Universitat of Kiel, the
GEOMAR | Helmholtz Centre for Ocean Research Kiel, the Kiel
Institute for World Economy (IfW) and the Muthesius Academy of Fine
Arts and Design (MKHS) in Kiel. This cluster of excellence is funded by
the Excellence Initiative of the German federal and state governments.
In addition to marine scientists, geologists and economists, medics,
mathematicians, computer scientists, lawyers and social scientists
collaborate in the “Future Ocean” and combine their specialist
knowledge in interdisciplinary research groups to work on the concepts
for exploitation and courses of action for a global management of the
oceans. In the first phase of the cluster of excellence, from 2006 to
2011, research was conducted in one of the fields of marine medicine
on biological barriers in primitive marine organisms, with a view to
combatting inflammatory disease in humans. In the next funding
period, from November 2012 to October 2017, the cluster will be
divided into eleven trend-setting topics. In the research area “Ocean
Innovation", among other research, scientists are working on the
identification of chemical, structural and physical principles from the
ocean that can be wused in human implants or nutritional
supplements.'%

The GEOMAR | Helmholtz Centre for Ocean Research Kiel is
investigating the chemical, physical, biological and geological processes
in the oceans and their interactions with the sea floor and the
atmosphere. Research on marine resources, including marine
biotechnology, is a focus at GEOMAR across existing fields of research.
Central to this is the attempt at reconciling the exploitation of marine raw
materials with the conservation of the marine environment. The focus of
the biological research is on marine aquaculture and marine active
ingredients. In addition, the expertise in both prokaryotic and eukaryotic
genome research is constantly being expanded, in order to analyze the
adaptations of organisms to extreme environments, parasites and
pathogens, as well as climate change. In the field of fish eco-physiology,
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which includes research on aquaculture, there is expertise in the areas of
the evolution of immune systems, interactions between nutrition and
husbandry, on the one hand, and immune competence, on the other, as
well as in nutrition in fish larvae. More recent projects are investigating
novel viral diseases, as well as probiotic nutritional supplementation for
fish larvae. GEOMAR has been a member of the Helmholtz Association
of German Research Centres since 2012.*%

The Kiel Centre for Marine Natural Projects (KiWiZ), founded in
2005 at GEOMAR, focuses on research and development on special
active ingredients from marine microorganisms that can be used in a
variety of areas, such as human and veterinary medicine, crop
protection, cosmetics and as supplements in food.'®® Together with
GEOMAR and in cooperation with the University of Applied Sciences
and Arts Northwestern Switzerland, KiWiZ organises an annual
“Summer School on Marine Biotechnology and Natural Products®,
which gives students from Switzerland a practical insight into research
and development in marine biotechnology in Kiel.**®

The Association for Marine Aquaculture (GMA) Ltd. was founded in
November 2004 and has been running a research and development
facility for marine aquaculture in Biisum since 2009.'*° The GMA
supports the conduct of in-house and external projects in applied
research and development in the field of fish breeding and husbandry.
Other services provided by the association are contract research and
development, education and further training and technology transfer in
the field of marine aquaculture. Associates of the GMA are the
Business Development Company Brunsbuttel, the Christian-Albrechts-
Universitat zu Kiel, the Fraunhofer-Gesellschaft and the GEOMAR |

Helmholtz Centre for Ocean Research Kiel.!"

The Cluster of Excellence Inflammation at Interfaces is one of 37
research groups that are being funded as part of the Excellence
Initiative of the German federal and state governments. It is being
supported by the Christian-Albrechts-Universitat zu Kiel, the Universitat
zu Lubeck, the Research Center Borstel — Leibniz Center for Medicine
and Biosciences, the Max Planck Institute for Evolutionary Biology in
Plbn and the University Medical Center Schleswig-Holstein.
The aim of this Cluster of Excellence Inflammation at Interfaces is to
promote advances in pure and clinical research in the field of
inflammation and to improve knowledge transfer.'*? For example, in
Research Area G, NOD-like receptors — archetypal sentinels of barrier
function, successful research is being conducted with the aid of genes
from coral, sea anemones or sea urchins into how NOD-like receptors
protect the organism from inflammatory diseases such as Crohn’s

disease.!3

The Centre of Excellence of Biomass in Schleswig-Holstein was
set up in October 2006. This initiative is being supported by the
Universities of Applied Sciences in Kiel, Flensburg and Liibeck and the
Universities of Kiel and Flensburg. The scientists are working both on
interdisciplinary and institutional topics related to the exploitation of
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biomass and are pursuing the aim of providing long-term and
sustainable support for the regional economy through technology and
knowledge transfer and accelerating and strengthening the regional
economy. The centre of excellence sees itself as a service provider
that is intensifying collaboration between the economy, science and
politics. For example, the project “Microalgae: Biomass production,
biomass exploitation, biohydrogen” was funded within the centre of
excellence.™* Furthermore, a specialist group for algae was set up that
is dedicated to the topic of algae in biomass production. In addition, the
Centre of Excellence of Biomass in Schleswig-Holstein also hosts the
Kiel Algenstammtisch, which brings together stakeholders from
Schleswig-Holstein with an interest in this topic (cf. Chapter C.2.3).'*°

The Institute of Clinical Molecular Biology at the Christian-
Albrechts-Universitat zu Kiel was founded in the University Medical
Center Schleswig-Holstein in 2003. The institute’s mission is to
achieve a systemic understanding of both complex diseases and
healthy aging based on phenotype with the aid of genome analyses. In
the research area of molecular cell biology, changes to the innate
immune system are being investigated under varying environmental
conditions and throughout the ageing process based on research on
mussels and clams.™®

The information given above demonstrates that there are already
numerous different institutions in Schleswig-Holstein that are
conducting science and research in the field of marine biotechnology.
lllustration 17, below, shows the allocation of the scientific and
research institutions (incl. clusters of excellence and research
institutions with links to science) to those application areas in marine
biotechnology in which these institutions are active. This allocation is
based both on the results of the online survey sent to these scientific
and research institutions and on desk research.
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Marine Research, Biological Institute Helgoland
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Marine Research, Wadden Sea Station Sylt
BioMedTec Wissenschaftscampus v
Christian-Albrechts-Universitat zu Kiel with the following v v v v v v v v
facilities:

Department of Biology, Botanical Institute, sub-department
Botanische Genetik und Molekularbiologie

Department of Biology, Botanical Institute, sub-department of
Plant Cell Physiology and Biotechnology ‘/ ‘/ ‘/ ‘/ ‘/ ‘/
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Department of Biology, Botanical Institute, sub-department ‘/
Okophysiologie der Pflanzen

Department of Biology, Institut fir Allgemeine Mikrobiologie \/

Department of Biology, Institute for General Zoology, sub- ‘/*
department Cell and Developmental Biology

Department of Pharmacy, Institute of Pharmacy, sub- \/ ‘/
department Pharmaceutical Biology

Department of Pharmacy, Institute of Pharmacy, sub- \/ ‘/
department of Pharmaceutical Chemistry

Institute of Physiology, Research Group Molecular ‘/
Neurophysiology

Institute of Animal Breeding and Husbandry \/

University Medical Center Schleswig-Holstein, Institute of v V'*
Clinical Molecular Biology

Flensburg University of Applied Sciences, Fachbereich v v
Technik, Institut fir Verfahrenstechnik und Biotechnologie

Fachhochschule Liibeck Forschungs-GmbH, Centrum
Industrielle Biotechnologie v v v v v

Research and Technology Center West Coast

NN
<
\
&
<
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Fraunhofer Research Institution for Marine Biotechnology

Future Ocean v'*

GEOMAR | Helmholtz Centre for Ocean Research Kiel

NN

Association of Marine Aquaculture (GMA) Ltd.

Inflammation at Interfaces \/ *

Centre of Excellence of Biomass in Schleswig-Holstein v v

* active in the area of medical applications

llustration 17: Application areas in the research and scientific institutions with links to
marine biotechnology

Source: dsn’s own illustration
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Based on this allocation of the scientific and research institutions to the
application areas in marine biotechnology, the results of the online
survey completed by the scientific and research institutions outlined
below yielded a further overview on the institutions’ orientation.

RESULTS ON THE SCIENTIFIC AND RESEARCH INSTITUTIONS
FROM THE ONLINE SURVEY

A total of 12 scientific and research institutions participated in the
online survey for scientific and research institutions in Schleswig-
Holstein that was conducted as part of the process of producing the
Masterplan. Not all institutions were able to provide answers to every
single question. The number of answers therefore varies in the
following. Please refer to Chapter A.2 for further information on the
methods.

Within the scope of the online survey, 11 scientific and research
institutions indicated when they had started working in the field of
marine biotechnology. A total of 2 out of the 11 facilities have been
doing so since 1990. The other 9 scientific and research institutions
started working in marine biotechnology during the time frame of
between 2000 to 2011. This shows that marine biotechnology has
increasingly become a focus of research since the 2000’s and that
marine biotechnology is a relatively young field of research in
Schleswig-Holstein.

The scientific and research institutions were asked about the
orientation of their research in the online survey. This question was
answered by 11 institutions. Of these 11 scientific and research
institutions, 4 conduct basic research and 4 are working on applied
research. A total of 3 facilities are carrying out both basic and applied
research. This shows that, overall, the amount of work conducted on
basic and applied research is equivalent.

With regard to the percentage of all research activities conducted in
marine biotechnology, 10 scientific and research institutions provided
the following data: In one case, this is below 5 %, between 10 % and
25 % in 4 cases, between 25 % and 50 % in 3 cases and between 50
% and 75 % and 75 % and 100 % in one case each.

A total of 11 scientific and research institutions provided information in
the online survey on the total number of employees at their institutions.
On average, the composition is 2 professors, 15 scientific associates
and 15 other employees. In 2011, these 11 scientific and research
institutions supervised an average of 5 interns, 9 doctoral students and
53 students — not exclusively in the field of marine biotechnology, but
with regard to each institution in its entirety.

The online survey also asked the scientific and research institutions
whether they provided specific further training in marine biotechnology
that was explicitly aimed at participants who were not members of the
institutions in question. All 12 institutions answered this question: Of
the 12 institutions, 1 institution offers opportunities for further training
for external professionals. The other 11 institutions that answered this
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guestion in the online survey do not offer any further training courses.

The online survey asked the scientific and research institutions about
collaborative working relationships with industry and educational or
research establishments. All 12 institutions entered into this question. A
majority of 9 institutions has collaborative working relationships with
industry and educational or research establishments. The other 3
institutions have no collaborative relationships. The majority of the
institutions that answered this question therefore have collaborative
working relationships with industry and educational or research
establishments.

The question as to whether any companies had been formed by the
respective scientific and research institutions working on marine
biotechnology in Schleswig-Holstein was answered by 10 institutions.
Of these 10 institutions, 2 have formed companies.

The scientific and research institutions were also asked what their
future topics of research are going to be in the field of marine
biotechnology over the next 5 to 10 years. A huge diversity of topics
was named, appropriate to the broad range of these scientific and
research institutions. According to the estimations provided by the
institutions, future topics for research will generally be spread across
the application areas of pharmacy, aquaculture, environment, food,
energy and chemistry. In particular in the field of aquaculture, the
development of new strategies for the improvement of fish stocks was
mentioned, for example in the field of nutrition. Furthermore, the
exploitation of marine organisms for the production of food
supplements, processing of agricultural run-off rich in nutrients and
simultaneous energy production, or the development of active
ingredients and enhancement of their potency, also play a role.

C.2.2 Companies

This chapter will give a first overview of the corporate landscape in
marine biotechnology in Schleswig-Holstein. The data in this chapter is
based on desk research and on the results of the online survey
addressed to companies working in marine biotechnology in
Schleswig-Holstein. Further information on the methods used here can
be found in Chapter A.2.
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The desk research and online survey identified 26 companies that can
be allocated to the field of marine biotechnology. A total of 16 of the 26
companies participated in the online survey. lllustration 18, below,
gives an overview of the geographical distribution of these companies
in Schleswig-Holstein.

Denmark Jueisser Pharma
Co. KG

R

SCIENAMICS Ferring GmbH
S GmbH KPV Pharma + Veterinar Produkte GmbH
= Y Flensburg Inwater Biotec GmbH
()

Coastal Research & Management GbR (CRM)
oceanBASIS GmbH

Baltic Sea

Schleswig-
North Frisia Flensburg F2: Forschung/Fakten/Fantasie

MariLim Association for Aquatic

Research and Investigations G‘

Ostholstein

Rendsburg-

Dithmarschen Eckernforde

Lower Saxony Duchy of

Lauenburg

Mecklenburg-
Western Pomerania

Geographical distribution of the companies working in marine bio-
technology in Schleswig-Holstein

Source: dsn’s own illustration

The regional distribution of the companies shows that the spatial
proximity to the sea is an important factor in the location of companies
working in marine biotechnology in Schleswig-Holstein. The majority of
the companies are located very close to the North or Baltic Seas. Of
these, 9 are in or close to Kiel. This location is therefore one of the
largest for companies working in marine biotechnology in Schleswig-
Holstein. A total of 9 further companies are in close proximity to, or on,
the North or Baltic Seas along the Schleswig-Holstein coastline. A
further 6 companies are located in the Hamburg suburbs.
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Mainly small numbers Data on the number of employees was collected from 15 companies

of employees based on desk research and the online survey. According to the EU
Commission’s definition, 12 of the 15 companies are SMEs with up to
250 employees. Of these 12 companies, 10 have fewer than 50
employees and are thus classified as small companies.*® It must be
noted that this information refers to the total number of employees.
The proportion of employees working explicitly in marine biotechnology
is estimated to be far lower, in particular in the large companies.

Diverse application lllustration 19, below, gives an overview of the 26 marine
areas in the biotechnology companies in Schleswig-Holstein and the application
companies areas in which they are working in the field of marine biotechnology.
7
Application areas S|z 8 g 2| 8 R
s | & 2 55 8 g5
: < a s © & i
Companies E
adjupharm GmbH v v v
Analytik Jena AG v v
Alfa Laval Holding GmbH v v v v
BlueBioTech GmbH v v v v v v v v v
mariCUBE Wirtschafts- & Wissenschaftspark v v
Bisum (CAT GmbH)
Coastal Research & Management GbR (CRM) v v v v v v v
Diapharm GmbH & Co. KG v v v v
DuPont v v v v
e-nema Ggsellschaft fur Biotechnologie v v v
und biologischen Pflanzenschutz mbH
F3: Forschung/Fakten/Fantasie v
Ferring GmbH v
Inwater Biotec GmbH v v | v v v v v v
KPV Pharma + Veterinar Produkte GmbH v
MariLim Assaciation for Aquatic Research and v v
Investigations GmbH
MicrobiMaris Biotec GmbH v v v v v v
Neomed Pharma GmbH v v v
Ocean Pharma GmbH v v v
oceanBASIS GmbH v v v v v v
PHYTON Energy GmbH v v v v v
Queisser Pharma v v
SCIENAMICS GmbH v v v v v v v v v
Sea & Sun Technology GmbH v v v v v v v
s seerol s nd ‘ ‘v
SternEnzym GmbH & Co. KG v
Sylter Algenfarm GmbH & Co.KG v v
Tramaco GmbH v
Ilustration 19: Application areas in companies with links to marine biotechnology in

Schleswig-Holstein

Source: dsn’s own illustration
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This overview is also based on the results of the online survey and
desk research. This makes clear that the companies generally work on
several application areas and the results of the online survey indicate
that the companies allocate different priorities to their respective
application areas.

Majority of A Dbrief look at the years when the marine biotechnology companies in
companies formed Schleswig-Holstein were formed reveals that the majority of the
recently companies with links to marine biotechnology have been founded

recently. Data on the years of foundation was collected for 22 out of
the total of 26 companies based on desk research and the online
survey. A total of 7 of these 22 companies were founded from the year
2000 onwards and 9 were formed during the period between 1987 and
1999. A further 4 companies that currently have links to marine
biotechnology were set up in the 1970’s and another 2 before 1950.

Half of the companies The online survey was responded to by 18 companies with reference
have not yet to providing information on whether or not they were already offering
marketed any products or services in the field of marine biotechnology. A total of 9 of

products the 18 companies confirmed that this was the case. The other 9
companies answered the question with no and are therefore currently
not yet offering any products or services in the field of marine
biotechnology.

Cosmetics an The 9 companies that are already offering products or services in the

important application field of marine biotechnology allocated these to the different
area for products application areas in marine biotechnology in the online survey (cf.
lllustration 20).

Cosmetics I ——
Aquaculture [INEGEGEE.
Food NN
Industrial processes & procedures [NNEGERN
Chemical industry [[INNEGED
Environment INEG_
Energy industry |G
Pharmaceuticals |[INEGEGG
Diagnostics [N
Others [N

0 2 4 6 8 10 12

Number of answers

llustration 20: Application areas for marine biotechnology products (multiple answers
possible, n=9)

Source: dsn’s own illustration
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The majority of the products are therefore for the field of cosmetics. The
pathway from development to production of a marketable product is
shorter for cosmetics than, for example, in the field of pharmacy. The
development of products in the field of pharmacy is associated with
substantial financial investment, lengthy authorisation procedures that can
take years and uncertainty with regard to their success. Other important
application areas for products produced by marine biotechnology
companies are aquaculture and the food industry.

A brief look at lllustration 21 shows that the main clients for the products
and services offered by the marine biotechnology companies that
participated in the survey are research institutions and businesses in the
trade or trade service providers. Iltems named in the category “other”
included public funding agencies, cosmetics companies, companies in the
wellness industry, aquaculture companies and federal and state
monitoring bodies.

Research nsitutions |
Trade/Trade service provider _
Pharmaceutical companies _
Food industy |
Chemicalincustry. |
Medicine and medical technology _
Agriculture NG
Energy companies _
others I

0 1 2 3 4 5 6 7 8

Number of answers

Clients for marine biotechnology products (multiple answers possible,
n=9)

Source: dsn’s own illustration

With reference to the research and development activities (R&D
activities) carried out by the marine biotechnology companies, the
results of the online survey show that 6 companies are continually
conducting R&D activities, 4 occasionally and 7 never at all. Over half
of the companies are therefore conducting research and development
on a regular or occasional basis.

Expenditure on research and development in the field of marine
biotechnology has been constant over the past 3 years in just over half
of the companies patrticipating in the survey and has increased by 25 %
to 50 % in almost a third of the companies. In contrast, almost 50 % of
the companies participating in the survey predicted a rise in research
and development expenditure by 25 % to 50 % by 2015, with just under
a third of the companies predicting no change.
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Positive Within the scope of the online survey, 13 companies provided data on
development in the development to date and on the future development of the
numbers of

numbers of employees at their companies in the field of marine
biotechnology. Based on this data, the number of employees has
risen in the field of marine biotechnology between 2008 and 2011 in 4
of the 13 companies that participated in the survey. The number of
employees has risen from 4 to 6 in one of the 4 companies, from 2 to
16 in another company, and the other 2 companies were formed
during this period and currently have 2 and 7 employees, respectively.
The number of employees in the field of marine biotechnology has
remained constant over the period from 2008 to 2011 in the remaining
9 of the 13 companies on which data was collected. The number of
employees has not dropped in any of the companies participating in
the survey. None of these companies expect negative developments
in the number of employees in the field of marine biotechnology at
their companies for the period from 2011 to 2020. Statements from 5
of the 13 companies predict stagnation in the number of employees in
the field of marine biotechnology, but the majority (8 companies)
expects a rise in the number of employees by 1 to 20 people.

employees

Companies expect Within the scope of the online survey, a total of 14 companies

an increase in provided the following details on turnover for their companies for the

turnover year 2011: 1 company had no turnover at all, 5 companies had a
turnover of less than 500,000 euros, 2 companies of 500,000 to 1
million euros, 2 companies of 1 to 2 million euros, 1 company of 6 to
20 million euros, 1 company of 51 to 100 million euros and a turnover
of over 100 million euros was achieved in 2 companies. The
companies found it difficult to separate out the percentage
contribution made to their overall turnover by marine biotechnology.
The question on how turnover would develop in the future, explicitly in
the field of marine biotechnology, was answered by 10 companies.
None of these companies predicted a negative development. 5
companies indicated that they expected an increase in turnover of at
least 25 %, 1 company each expects an increase of 50 % and 100 %,
respectively, and 2 expect an increase in turnover of over 100 %.

Diverse collaborative Within the scope of the online survey, 14 companies provided

working information on their collaborative working relationships with other

relationships companies, educational or research establishments in the field of
marine biotechnology. A total of 13 of the 14 companies have such
collaborative working relationships. One of the companies does not
collaborate with any other companies, educational or research
establishments. Collaboration takes the form of isolated collaboration
on specific topics in over half of the companies and around 30 % is
long-term strategic collaboration. Furthermore, 15 % of the
collaboration was in the planning phase at the time of the conduct of
the online survey. None of the companies that participated in the
survey have collaborative relationships in the field of education and
gualifications.
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In addition to the targeted collaborations, the companies were also
asked about their networking activities. A total of 11 companies
indicated that they were actively participating in one or more regional,
national and international networks or initiatives related to marine
biotechnology. This is not the case for only 2 companies. Overall, 13
companies answered this question. On average, each of the
companies participating in the online survey is actively taking part in 2
networks or initiatives. The networking activities most commonly
named by the companies involve the BAY TO BIO Fdrderverein Life
Science Nord e.V. (6) and the Northern Network for Marine
Biotechnology — Active substances and materials from marine
organisms (3).

Finally, within the scope of the online survey, the companies were
requested to provide information on their participation in Federal or
European funding programmes (cf. lllustration 22). The proportion of
companies that is only taking part in German funding programmes is
significantly higher, at 6 companies, than the proportion that is only
taking part in European funding programmes (2). For example, within
Germany, the companies are participating in the programme KMU
innovativ, which is being carried out by the Federal Ministry of
Education and Research (BMBF). At the European level, they are, for
example, receiving support from the 7th EU frame work programme for
research and development or the EU Baltic Sea Region Programme.
Two companies are participating both in German and in European
funding programmes and 7 of the 17 companies participating in the
online survey indicated that they were not taking part in any funding
programmes.

= No
Yes, in German programmes

Yes, in European programmes

Yes, in German and European programmes

Information provided by companies on whether they are taking part in
European and/or German funding programmes (n=17)

Source: dsn’s own illustration

C.2.3 Societies, associations, networks

This chapter will introduce different societies, associations and networks
in Schleswig-Holstein and Northern Germany that have links to marine
biotechnology. These organisations contribute towards the development
of marine biotechnology in Schleswig-Holstein and are therefore also
potential partners for the implementation of this Masterplan.
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The Maritime Cluster Northern Germany is a network for the
maritime economic sector and was launched in 2011 by the three
Northern German states of Schleswig-Holstein, Lower Saxony and
Hamburg. It essentially aims to strengthen the competitiveness of the
maritime economy in these federal states. The cluster is mainly
involved in the core areas of shipbuilding and suppliers for
shipbuilding, but also in marine technology. A further topic that the
network is interested in is the field of aquaculture.**

In 2010, a total of 20 research groups and commercial companies
from Mecklenburg-Western Pomerania, Schleswig-Holstein and
Hamburg joined together to form a partner-oriented sector and
research network, the Northern Network for Marine Biotechnology
— Active substances and materials from marine organisms. The aim of
this regional network is to combine activities in marine biotechnology
more cohesively, in order to strengthen competitiveness and
innovative strength in marine biotechnology in Northern Germany and
to raise its profile. The focus of the network is on those marine
resources that are used in “medicine and medical technology, crop
protection, hygiene, industrial biotechnology, cosmetics, food and
animal feed”.'* Members of the Northern Network include the Kiel
Centre for Marine Natural Projects (KiWizZ), the Institute of Pharmacy
of the University of Greifswald, the Fraunhofer Research Institution for
Marine Biotechnology in Libeck, the Research and Technology
Center West Coast in Biusum and several commercial companies in
Northern Germany that manufacture products from marine
resources.™! A list of the founding members of the Northern Network
for Marine Biotechnology is included in the Appendix to this study.

A networking initiative started in 2005 led to the formation of the
supporting society Industrielle Biotechnologie Nord e.V. (IBN e.V.)
in 2009. The society currently has 21 members in the North German
states of Schleswig-Holstein, Bremen, Hamburg, Mecklenburg-
Western Pomerania and Lower Saxony. The aims of the IBN e.V. are
to strengthen research and development in industrial biotechnology in
Northern Germany to further promote the region as a biotechnology
location. To this end, the society helps to pool the knowledge present
in the participating states more cohesively and to promote further
networking between scientific and commercial organisations. In
addition to networking the stakeholders, the specific topics in
industrial biotechnology are also brought together across state
borders.'*

BAY TO BIO Forderverein Life Science Nord e.V. is a network for
stakeholders in the fields of biotechnology, medical technology,
biomedicine and bioinformatics. The association aims to establish a
real and virtual information and communication platform for
stakeholders in the life sciences sector in Hamburg and Schleswig-
Holstein. These stakeholders include both the founders of innovative
companies, inventive thinkers from research, investors and
consultants to the life sciences sector. One of the tasks of the BAY
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TO BIO Forderverein Life Science Nord e.V. is to establish contacts
between commerce, science and politics within the life sciences
sector. Furthermore, they support the search for collaborative
partners, organise seminars on all topics in the life sciences sector
and are a public representative for the Schleswig-Holstein and
Hamburg regions.'?®* At the end of October 2012, the BAY TO BIO
Forderverein Life Science e.V. and the Arbeitsgemeinschaft
Medizintechnik (AGMT) agreed their contractual fusion and will form
the Life Science Nord e.V. This fusion will strengthen the links to
medical technology even further.

The Aquaculture Competence Center is a network across
Schleswig-Holstein that focuses on the topics of biology, technology
and economy in the field of aquaculture. One aim of the Competence
Center, is the long-term optimisation of circulation systems in
Schleswig-Holstein that function sustainably, both ecologically and
economically. Members of the Competence Center are the
Association of Marine Aquaculture (GMA) Ltd., the GEOMAR |
Helmholtz Centre for Ocean Research Kiel, the Faculty of Agriculture
and Nutritional Sciences at the Christian-Albrechts-Universitat zu Kiel
and the Flensburg University of Applied Sciences.'®*

The Coordination Office for Aquaculture that is funded by the state is
located with the Association of Marine Aquaculture (GMA) Ltd. in
Bisum and its remit is to strengthen networking in aquaculture
research between stakeholders from commerce, the chambers and
official representatives. This approach is designed to improve the
development of marketable products and services and technology
transfer.'?

The Kieler Algen Stammtisch is an event that takes place at regular
intervals and is organised by the Botanical Institute of the Christian-
Albrechts-Universitat zu Kiel and the Schleswig-Holstein Center of
Excellence of Biomass.'?® It provides a forum for stakeholders from
research, industry, politics, authorities and the media to exchange
experiences and knowledge on this topic. The Kieler Algenstammtisch
essentially provides the opportunity of bringing together the different
stakeholders in the value chain and thus further strengthening the
economic and scientific interests in this field."*’

foodRegio is a network that was set up in 2006 and is made up of
companies and organisations in the food industry in Schleswig-
Holstein and bases its structure on that of an association. The aim of
foodRegio is to strengthen Schleswig-Holstein as a location for the
food industry by, for example, initiating joint projects between
companies, e.g. in product development. Some of these collaborative
projects include close cooperation with scientific research institutions
such as the Fraunhofer Research Institution for Marine
Biotechnology.'?®

The Food Industry Cluster was set up in 2008 and is designed to
contribute towards improving “innovation, internationalisation and
competitiveness™?® in the food industry in Schleswig-Holstein. This
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network fulfills the function of a point of contact for companies in this
sector and provides consultation services in the fields of innovation,
transfer of know-how, cooperation and marketing. In this context, a
comprehensive network linking different sectors has been set up to
establish contacts between the relevant partners on specific topics.
Partners in this network include the Fraunhofer Research Institution for
Marine Biotechnology and the Kiel Centre for Marine Natural Projects
(KiWiZ). The network is open to new technological fields and issues™®,
and is thus a potential partner or facilitator in the field of new foods and

food supplements based on marine resources.

C.3 Schleswig-Holstein companies in the value chain

Following on from the baseline value chain in marine biotechnology
that is described in Chapter B.2.3, this section classifies the
companies with links to marine biotechnology in Schleswig-Holstein
according to the individual application areas and production steps in
the respective value chains.

This classification is based both on the results of the online survey and
on desk research. The classification provides the information on which
application areas and production steps the marine biotechnology
companies are involved in. This highlights the marine biotechnological
processes in the respective application areas and the companies that
are relevant for these processes and application areas. The overview
below reveals which marine biotechnological production steps are
carried out by each company, without entering into the levels of
engagement of the companies in these areas. This allows the
stakeholders in marine biotechnology to identify potential contacts in
the industrial field of marine biotechnology in Schleswig-Holstein.
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Marine biotechnology value chain — Pharmacy
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Marine biotechnology enterprises in Schleswig-Holstein — Pharmacy
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GmbH . GmbH & Co. Holding GmbH & Co. GmbH
= |Inwater Bio- KG GmbH KG
= Coastal tec GmbH = Diapharm
Research & = DuPont =Diapharm = |nwater Bio- GmbH & Co.
Manage- " oceanBASIS . Gmbi & Co. || tes GmoH KG
ment GbR GmbH = |nwater Bio- KG _
tec GmbH =KVP Phar- = Ferring
= DuPont «KVP Phar- =DuPont _mg + Veter- GmbH
. . inar Pro- .
= [nwater Bio- ma + Veter- = |nwater Bio- dukte GmbH = [nwater Bio-
tec GmbH inar Pro- tec GmbH tec GmbH
= MicrobiMaris dukte GmEH |l kvp phar- *MicrobiMaris |\ \/p pgr.
Biotec GmbH =Qcean ma + Veter- Biotec GmbH ma + Veter-
. Ocean Pharma inar Pro- =Ocean inar Pro-
GmbH dukte GmbH Pharma dukte GmbH
Pharma GmbH
GmbH = oceanBASIS =Ocean =Qcean
. oceanBASIS GmbH Pharma = oceanBASIS Pharma
GmbH GmbH GmbH GmbH
- Scienamics =oceanBASIS = 3cienamics = Queisser
GmbH GmbH GmbH Pharma
GmbH & Co.
KG
=Seelab
Seehof For-
schungs-
und Entwick-
lungsgesell-
schaft mbH

Research and scientific institutions are also part of the value chain in marine biotechnology. However, as the
allocation of companies in Schleswig-Holstein to the value chains of the different application areas is the focus
here, the scientific and research institutions in Schleswig-Holstein have not been considered. The application
areas for these facilities can be found in illustration 17 in Chapter C.2.1.

llustration 23: Classification of companies in the area of pharmacy

Source: dsn’s own illustration

The value chain for the application area of pharmacy has a total of 39
entries that can be allocated to 15 companies (cf. lllustration 23). The
distribution of the companies across the individual production steps in
the value chain varies. The production steps “Research &
Development”, “Manufacture final product” each have 8 entries, while
only 3 companies have allocated themselves to the production step
“Supply of raw material”. There are companies that only cover one
production step, as well as companies that are active in several
production steps. One company is represented in all of the production
steps.

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



Marine biotechnology value chain — Cosmetics

Research &

Development

Raw
material

-67 -

Raw
material

Production
Processing

Manufacture
Final product

Marine biotechnology enterprises in Schleswig-Holstein — Cosmetics

Supply

Preparation

= BlueBio Tech || =BlueBio = DuPont = DuPont = Inwater Bio- = Diapharm
GmbH Tech GmbH . . tec GmbH GmbH & Co.
= |nwater Bio- = |nwater Bio- KG
= Coastal = DuPont tec GmbH tec GmbH . ) .
Research & = MicrobiMaris = |[nwater Bio
Manage- = |[nwater Bio- = MicrobiMaris || =MicrobiMaris Biotec GmbH tec GMbH B
ment %bR tec GmbH Biotec GmbH Biotec GmbH
«Ocean «Ocean =Qcean = Ocean
= DuPont = oceanBASIS Pharma Pharma Pharma Pharma
- Inwater Bio- || C™MPH GmbH GmbH GmbH GmbH
tec GmbH = Sylter Algen- || =oceanBASIS || =oceanBASIS =0ceanBASIS || =oceanBASIS
GmbH GmbH
« MicrobiMaris farm GmbH GmbH GmbH
. & Co.KG =Sea & Sun
Biotec GmbH
Technology
=Ocean GmbH
Pharma
GmbH
= Scienamics
GmbH

Ilustration 24: Classification of companies in the area of cosmetics

Source: dsn’s own illustration

The value chain in the area of cosmetics has a total of 31 entries that
are distributed across 10 companies (cf. Illustration 24). All of the
production steps are represented by at least one company. The
number of companies allocated to each of the production steps is
relatively equal in distribution. Overall, 1 company covers all production
steps in the value chain in the application area of cosmetics.
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Marine biotechnology enterprises in Schleswig-Holstein — Food
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= MicrobiMaris GmbH GmbH GmbH GmbH Pharma
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=Qcean Technology Technology GmbH =oceanBASIS

Pharma GmbH GmbH GmbH

GmbH =Sea & Sun _

= SternEnzym Technology =Queisser
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GmbH & Co.
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llustration 25: Classification of companies in the area of food

Source: dsn’s own illustration

The value chain shown in Illustration 25 for the application area of food
has the most entries of all of the value chains for marine biotechnology
that are given here, at 45 entries. The entries are distributed across 14
companies. All of the production steps are represented by companies.
The production steps “Research & Development” and “Manufacture
final product” have the most entries, at 10 companies each. The
number of entries for the other production steps varies, at 5, 6 or even
7 entries each for two production steps. A total of 3 companies cover
every production step in the value chain in this application area.
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Research tec GmbH tec GmbH tec GmbH Association tec GmbH
Manage- for Aguatic
ment GbR = oceanBASIS =oceanBASIS = oceanBASIS Research =Neomed
GmbH GmbH GmbH and Investi- Pharma
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GmbH
=Sea & 3un
Technology
GmbH

lllustration 26:

Classification of companies in the area of aquaculture

Source: dsn’s own illustration

The value chain in the area of aquaculture has a total of 28 entries that
are distributed across 10 companies (cf. lllustration 26). All of the
production steps are represented by at least one company, but their
distribution varies across the individual production steps. The
production steps “Research & Development” and “Manufacture final
product” have the most entries, with 7 and 6 companies, respectively.
Either 3 or 4 companies are allocated to the remaining production
steps. Overall, 1 company covers all production steps.
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Marine biotechnology enterprises in Schleswig-Holstein — Energy
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Illustration 27:

Classification of companies in the area of energy

Source: dsn’s own illustration

The value chain in the application area of energy has a total of 17
entries that are distributed across 7 companies. The distribution of the
companies across the individual production steps varies. Only one
company can be allocated to the production step “Raw material
preparation”, while 6 companies are active in “Research &
Development”. All production steps are basically covered, whereby 2 of
the 7 companies cover almost every production step in the value chain.
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Marine biotechnology enterprises in Schleswig-Holstein — Environment
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Illustration 28:

Classification of companies in the area of environment

Source: dsn’s own illustration

The value chain in the application area of the environment has a total
of 21 entries that are distributed across 10 companies. Not all of the
production steps in the value chain are covered. The majority of the
companies have allocated themselves to the production steps
“‘Research & Development” and “Tests”. The production step “Raw
material preparation” has no entries. Overall, 2 companies cover 4 or
more production steps.
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Marine biotechnology enterprises in Schleswig-Holstein — Chemicals
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Illustration 29:

Classification of companies in the area of chemicals

Source: dsn’s own illustration

The value chain in the application area of chemicals has a total of 18
entries that are distributed across 9 companies. Only one company is
allocated to the production step “Raw material preparation”, while 5
companies are active in the field of “Research & Development”. One
company in this application area is active in all of the production steps
in the value chain. The other companies are only very occasionally

active in the individual production steps.
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Marine biotechnology enterprises in Schleswig-Holstein — Diagnostics
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biotechnology

Classification of companies in the area of diagnostics

Source: dsn’s own illustration

The value chain in the application area of diagnostics has a total of 9
entries that are distributed across 5 companies (cf. lllustration 30). The
production steps “Supply of raw material’, “Raw material preparation”
and “Production processing” have no entries at all. The production step
“Research & Development” has the most entries, with a total of 5
companies.

C.4 Other results of the online survey

In Chapter C.2 of this Masterplan, a stock-take was conducted for the
first time on the companies and scientific institutions working in marine
biotechnology in Schleswig-Holstein, based on desk research and an
online survey. In addition, the online survey completed by the
companies and scientific institutions in Schleswig-Holstein yielded
other information on the situation relating to marine biotechnology in
Schleswig-Holstein.

As part of the online survey, both the companies and the scientific
institutions were asked to provide an estimation of the barriers to
innovation in marine biotechnology in Schleswig-Holstein. lllustration 31
shows that the majority of the barriers to innovation were rated similarly
by the companies and scientific institutions working in marine
biotechnology in Schleswig-Holstein.
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Economicrisk/Innovation costs too high

Lack of suitable specialist personnel/
Absence of technological know-how

Unclear economic potential of
marine biotechnology

Inadequate knowledge of market/
Lack of acceptance for innovations among clients

Limitationsdue to legislation,
statutory regulations, standards, etc.

Time to release of products
on to the market too long

Lack of options for funding

Organisational problems within the organisation/
Objections to innovation projects

no barrier low barrier moderate barrier hlgh barrier
Scientific institutions = Companies
lustration 31: Barriers to innovation for companies (n=16) and scientific institutions

(n=12) working in marine biotechnology (multiple answers possible)

Source: dsn’s own illustration

Economic risk or Economic risks or innovation costs that are too high represent the

excessive costs — greatest barrier to innovation in organisations working in marine

?nrﬁgt/ifobnamer 0 biotechnology, both for companies and scientific institutions. Among
other factors, this is also due to the strongly weighted barrier to
innovation of time to introduction on to the market for products being too
long. These long times to introduction on to the market for products, in
combination with the economic risks and excessive innovation costs in
marine biotechnology, are exacerbated by the absence of options for
financing possibilites, which is also assessed as a highly weighted
barrier to innovation by the companies and the scientific institutions.
Overall, each individual barrier must be rated as important as, based on
the assessment of the companies and the scientific institutions; there
are no great differences in the relevance of the barriers. In addition,
overall, the effect of these barriers on the development of innovations in
marine biotechnology in the companies and the scientific institutions in
Schleswig-Holstein is moderate to high. Further to the barriers listed in
lllustration 31, the companies also cited external administrative
procedures that take too long and the difficulty of finding a buyer for the
new product and/or finding suitable partners for the development of new
products as moderate to high barriers to innovations in the online
survey.

Problems with As part of the online survey, the companies working in marine
collaboration with biotechnology in Schleswig-Holstein were asked for their assessment
partners in science  qf the different problems with collaborating with partners from science
and research . . .
and research. The companies rated the absence of financial means as
the greatest problem in collaboration with partners from science and
research (cf. lllustration 32).

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



Unclear legal structures (e.g., IPR, liability)

Collaborative partner's "ponderous” structures

Lack of interest in collaboration on the part of the partner

Drop off in partner's interest over the course of collaboration

Finding and contacting potential partners for collaboration

Illustration 32:

Problems with
collaboration with
partners in business
and research
institutions

Absence of trust in collaborative partners

Absence of financial means

Geographical distance

Economic risks too high

Communication during the project

Other

'
~
ol

'

o
3]
~
o
©

10

Problems cited by companies working in marine biotechnology relating
to collaboration with partners from science and research (multiple
answers possible, n=13)

Source: dsn’s own illustration

In addition, the companies perceive the collaborative partner’s
“ponderous” structures and unclear legal structures to be a barrier. In
contrast, communication during collaborative projects or a potential
lack of trust in the collaborative partner only posed minimal problems
for collaboration with partners in science and research in marine
biotechnology. What can be derived from this is that, when
collaboration takes place with scientific institutions, the majority of such
projects are regarded as trustworthy by the companies.

In the same vein, the scientific institutions for marine biotechnology in
Schleswig-Holstein were also asked about problems relating to
collaboration with companies. The scientific institutions rated the
unclear economic potential of collaborative projects as a severe
difficulty with reference to collaboration with companies in the online
survey. Furthermore, the difficulties of communication and contacting
companies and the differences in the interests of the organisations
also create problems for the scientific institutions when working with
such partners. In contrast, the scientific institutions for marine
biotechnology in Schleswig-Holstein rated the problem of a lack of
interest in the collaboration on the part of the partner or the company
as far lower. This problem of a lack of interest on the part of the
partner, however, is more commonly encountered by companies when
collaborating with partners from science and research. There are also
clear differences between the assessments of the companies and the
scientific institutions with reference to the problem of the absence of
financial means for collaborative projects between the organisations
working in marine biotechnology in Schleswig-Holstein. The absence of
financial means plays a far greater role to the companies when
collaborating with scientific institutions that it does to the scientific
institutions when collaborating with companies.
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Problems cited by scientific institutions working in marine biotechnology
relating to collaboration with companies (multiple answers possible, n=9)

Source: dsn’s own illustration

When asked about important future fields in marine biotechnology, the
companies indicated that the following application areas in marine
biotechnology will be important to their companies in the future:
Aquaculture, cosmetics and the environment. In answer to this question,
the scientific institutions mainly named the application areas pharmacy,
aguaculture and cosmetics. Aquaculture and cosmetics are therefore two
application areas that are viewed as important fields for the future by both
the companies and the scientific institutions in Schleswig-Holstein.

A central topic in marine biotechnology is the transfer of research results
to commercial products. With regard to the companies investigated within
the scope of the online survey, the greatest incentives or support
measures for the transfer of results from research to commercial products
in marine biotechnology lie in the creation of financial incentives, in
concrete offers made by a university or research facility for such transfers
and in the conduct of specific events on these topic areas (collaborative
exchange, workshops, etc.). A total of 13 companies provided information
on the incentives and support measures for the transfer of research
results to commercial products within the scope of the online survey.
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Incentives and support measures for the transfer of research results to
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Source: dsn’s own illustration

The scientific institutions were also asked for their assessments on
incentives and support measures for the transfer of research results to
commercial products in marine biotechnology. For the 10 scientific
institutions that answered this question, the greatest incentives and
support measures were concrete offers from industrial companies for
the joint commercialisation of research results or the conduct of
specific events on these topics, such as collaborative exchanges or
workshops. A comparison of the assessments of the incentives and
support measures by the companies with those of the scientific
institutions makes clear that, in both cases, concrete offers made by a
scientific facility or a company play an important role, whereby financial
incentives had a greater effect for the companies participating in the
survey than concrete offers made by a scientific institution.

m Concrete offers made by
industrial companies

= Events (collaborative
exchanges, workshops)

Personal consultation (e.g.,
financial consultation)

Other

Incentives and support measures for the transfer of research results to
commercial products named by scientific institutions (multiple answers
possible, n=10)

Source: dsn’s own illustration
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C.5 Status and perspectives for marine biotechnology
in Schleswig-Holstein — the SWOT

The view of the status and perspectives for marine biotechnology in
Schleswig-Holstein is based on an intensive strengths-weaknesses-
opportunities-threats analysis (SWOT) that was produced in a multistep
procedure as part of the compilation of this Masterplan in the expert
workshops and advisory committee meetings. The strengths,
weaknesses, opportunities and threats for marine biotechnology in
Schleswig-Holstein were evaluated by the participants in the
workshops and by the members of the advisory committee. The items
named in the first workshop were weighted and amended by the
participants in the second workshop and in an advisory committee
meeting.

The outcome of this process are the 10 current strengths and
weaknesses of marine biotechnology in Schleswig-Holstein that were
given the greatest weighting and the 10 future opportunities and threats
for marine biotechnology in Schleswig-Holstein that were given the
greatest weighting.

The aim of the SWOT analysis was to provide an up-to-date overview of
assessments of the current (as at summer 2012) strengths and
weaknesses as well as the future opportunities of and threats to
marine biotechnology in and/or for Schleswig-Holstein. Based on
this SWOT analysis, the individual actions for the implementation of the
regional development strategy for marine biotechnology can be
coordinated and their contribution to the SWOT analysis can be
determined.

It is very important that the reader is fully aware of the fact that these
are the subjective assessments of the stakeholders in the field of ma-
rine biotechnology in Schleswig-Holstein. For this reason, potential so-
lutions are not always to be found in the area of new solutions, but also
in the area on the generation of transparency and information.
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Current strengths of marine biotechnology in
Schleswig-Holstein lie in...

S1 ...diverse existing academic expertise in the region.

S2 ...the available marine resources such as reference
stocks and substance collections.

S3 ...the high level of competence in the area of
aquaculture in the region.

S4 ... the knowledge on the variety of ecosystems in
the North Sea and Baltic Sea.

S5 ...the good access to marine resources.

S6 ...the (bio-)technological equipment.

S7 ...the activities by Norgenta North German Life
Science Agency on the topic of marine
biotechnology.

S8 ...the good cooperation between SMEs and
research.

S9 ...the good regional, national and international
contacts.

S10 ...the existence of major cooperation partners from

industry with technological competence in the
region.

Current weaknesses of marine biotechnology in
Schleswig-Holstein lie in...

W1 ...financial support being too short-lived.

W2 ...the lack of anchoring of applied research in some
institutions.

W3 ...atechnology transfer strategy that is not
implemented across the board.

W4  ...the lack of collaboration between research &
science and large companies from Schleswig-
Holstein.

W5 ...the fact that the costs of alternative production are
still too high.

W6 ...the lack of public awareness of marine
biotechnology.

W7 ...the shortage of resources at stakeholders.

W8 ...the lack of collaboration with major international
industry.

W9 ...the previously weak integration with the EU.

W10 ...the lack of commitment and orientation of many

companies towards marine biotechnology.

Current opportunities for marine biotechnology in
Schleswig-Holstein lie in...

O1 ...increased networking between R&D and industry.

02 ...equipping the marine environment area with
biotechnology.

O3 ...the increased use of alternative raw materials and
technologies.

04 ...increased communication between the
stakeholders.

O5 ...the combination with medicine/medical
technology.

06 ...the potential to offer valuable contributions to
nutrition.

O7 ...the participation in the ERA-NET in marine
biotechnology.

08 ...its good location and stronger focusing on
networking with Scandinavia and the Baltic states.

09 ...the founding of new companies, many ideas for

spin-offs, new business segments for existing
companies.

010 ...job creation.

Current threats to marine biotechnology in
Schleswig-Holstein lie in...

T1 ...the changes in the strategies of the research
institutes.

T2 ...alack of focus on strengths.

T3 ...the long way to go before the industrial realisation
of research results.

T4  ...the decreasing financial means for projects and
investments.

T5 ...the low willingness among investors to take risks.

T6 ...the rapid catching up by aspiring knowledge-
based nations.

T7  ...the lack of consistency in political intention.

T8 ...an unfavorable overall economic development.

T9 ...the lack of joint efforts and failure of networking
activities.

T10 ...the low acceptance of genetically modified

organisms among the general population.

Illustration 36:

Status and perspectives for marine biotechnology in Schleswig-Holstein

— an overview of the SWOT

Source: dsn’s own illustration
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In order to make clear what the content of each SWOT element means,
they will be introduced in more detail in the subsections below. This
SWOT thus goes into greater detail in its descriptions than is commonly
the case for comparable analyses, in order to improve the quality of the
basis for the Masterplan. The subsequent strategy and the associated
measures and ideas for action are to hinge upon the results of the
SWOT as precisely as is possible, so that strengths are exploited,
weaknesses are reduced, opportunities are taken advantage of and
threats are avoided.

C.5.1 Current strengths of marine biotechnology in Schleswig-
Holstein lie in...

...the diverse existing academic expertise in the region.

Schleswig-Holstein has diverse scientific and research institutions in the field of marine
biotechnology, such as the Fraunhofer Research Institution for Marine Biotechnology, the
GEOMAR | Helmholtz Centre for Ocean Research Kiel, the CAU Kiel, the Universitat zu
Lubeck, the Flensburg University of Applied Sciences, the Association for Marine
Aguaculture or the Clusters of Excellence Future Ocean and Inflammation at Interfaces.
Some of the facilities like the Fraunhofer Research Institution for Marine Biotechnology or
the GEOMAR | Helmholtz Centre for Ocean Research Kiel are integrated into German
research associations. These institutions cover many topics in marine biotechnology and
promote links to other disciplines outside marine biotechnology. As a whole, they have a
comprehensive technical infrastructure for biotechnological processes, special research
infrastructure (e.g. research ships for sampling) and a comprehensive list of publications
and patents. In addition, these institutions make a valuable contribution towards training
personnel in marine biotechnology in Schleswig-Holstein.

...the available marine resources such as reference stocks and
substance collections.

Samples from oceans across the globe have been isolated from diverse host organisms,
such as sponges, algae, corals and bryozoans, and are stored in the available microbial
stock and substance collections, e.g. the KiWiz, in Schleswig-Holstein. The high biological
diversity in the stock collections allows the production of biologically active and novel
substances in all substance classes. These stock and substance collections have a high
potential to provide raw materials for the development of innovative active ingredients that
can be used in a variety of applications. In addition, the “German cell bank for wildlife”
(Cyro-Brehm) is held at the Fraunhofer Research Institution for Marine Biotechnology. The
quality of the cell, stock and substance collections in Schleswig-Holstein is generating
interest and awareness in marine biotechnology in the region.

...the high level of competence in the area of aquaculture in the
region.

Schleswig-Holstein is home to high levels of expertise in the field of aquaculture, in
particular thanks to the Association for Marine Aquaculture (GMA) Ltd. (Busum),
which has a research and development facility for circulation systems, and the
Fraunhofer Research Institution for Marine Biotechnology with its multitrophic
aquaculture facility that is based on land. Due to the presence of these facilities,
Schleswig-Holstein also plays an important role in the area of research and science in
the field of marine aquaculture. Networking of the aquaculture stakeholders in the
region through, for example, the Aquaculture Competence Network, allows this
expertise to be combined and expanded on.
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S4 ...the knowledge on the variety of ecosystems in the North Sea and
Baltic Sea.

The spatial proximity of Schleswig-Holstein to the two seas, the North Sea and the Baltic
Sea, is a unique selling point for Schleswig-Holstein in marine biotechnology that does not
pertain to any other federal state. The North Sea and the Baltic Sea are different
ecosystems, thus making available a greater diversity of marine organisms for sampling
very close by. Insights into the respective ecosystems of these seas are of great
importance to marine biotechnology.

S5 ...the good access to marine resources.

Schleswig-Holstein's location between the North Sea and the Baltic Sea and its spatial
proximity to the two seas allows the region's stakeholders in marine biotechnology easier
access to samples, such as sponges or algae. The sea can be reached in a very short
time from many locations within the region. Furthermore, its proximity to the two seas
contributes towards a positive image for the region and attractive living conditions. Both of
these factors have a positive effect on the creation of attractive jobs in the region.

S6 ...the (bio-)technological equipment.

Schleswig-Holstein also has good (bio-)technological facilities with dedicated buildings
and equipment, thanks to the numerous scientific and research institutions. These
facilities are complemented by a broad spectrum of available services, such as
genetic and chemical analyses, process optimisation, fermentation or protein analysis.
The spatial proximity of the stakeholders in Schleswig-Holstein also allows easy
access to these (bio-)technological facilities for people coming in from outside the
region.

S7 ...the activities by Norgenta North German Life Science Agency on the
topic of marine biotechnology.

International contacts are being made for the stakeholders in marine biotechnology in
Schleswig-Holstein through the variety of activities being carried out by Norgenta
GmbH in the field of marine biotechnology, such as in the Project CSA MarineBiotech,
at the SUBMARINER Blue Biotechnology Cooperation Event 2012, at the BIO
International Convention in Boston (USA) or in the SUBMARINER Project funded by
the Baltic Sea Region Programme. Simultaneously, this is creating international
awareness of activities in this field in Schleswig-Holstein. In addition, Norgenta is also
bringing together stakeholders at the regional level, through activities such as the
activation of the Northern Network for Marine Biotechnology. Furthermore, Norgenta
is promoting efforts to place the development of marine biotechnology in Schleswig-
Holstein on a long-term strategic footing.

S8 ...the good cooperation between SMEs and research.

There are already examples in Schleswig-Holstein of good cooperation between SMEs
and research that have resulted in the production of innovative products in the field of
marine biotechnology, e.g. in the field of cosmetics. Rapid technology transfer from
research is made possible based on such collaboration. Furthermore, graduates of the
scientific and research institutions like GEOMAR or the CAU Kiel are now being
employed by regional companies in marine biotechnology. Know-how is thus being
retained in the region and can be further developed on location.

S9 ...the good regional, national and international contacts.

Stakeholders in Schleswig-Holstein have good regional, national and international
contacts in the field of marine biotechnology. This also facilitates new collaborations
and the mutual transfer of know-how at the international level. These contacts that
have already been established facilitate applications for funding, such as within the
Seventh EU Framework Programme for Research and Development, and provide
opportunities to put together a strong consortium with the necessary expertise for the
conduct of a project.
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S10 ...the existence of major cooperation partners from industry with
technological competence in the region.

Schleswig-Holstein has large companies or departments in internationally active
corporations in some of the application areas of relevance to marine biotechnology,
e.g. in the field of medicine/medical technology or in the food industry. These
companies have the technological expertise to integrate products from marine
biotechnology into their own production lines and to thereby release new products on
to the market with the help of marine biotechnology.

C.5.2 Current weaknesses of marine biotechnology in
Schleswig-Holstein lie in...

W1 ...the financial support being too short-lived.

One weakness is viewed as the absence of long-term financial concepts for marine
biotechnology, both in the area of SMEs and in the field of science. In the area of
SMEs, existing start-up financial schemes are often not regarded as sufficient to
become established on the market. In the field of science, the absence of long-term
funding has a negative effect on the development of personnel, as academic
personnel, in particular, are often employed on fixed term contracts or projects. This
causes high fluctuations in personnel and brain drain in academia.

W2 ...the lack of anchoring of applied research in some institutions.

Applied research is still only weakly anchored in the field of marine biotechnology in
some scientific and research institutions in Schleswig-Holstein. This makes
technology transfer or the transformation of research results into the production of
marketable products and services more difficult. This has a negative effect on the
motivation of some scientists who desire a closer relationship between their research
and its concrete application.

W3 ...atechnology transfer strategy that is not implemented across the
board.

A substantial amount of research is taking place in the field of marine biotechnology in
the state of Schleswig-Holstein. Facilities have been set up at the universities to
implement technology transfer. However, as a rule, the scientific and research
institutions often do not have a technology transfer strategy that would be required for
the sustainable development and commercial use of marine biotechnology. This
weakness manifests in a number of new marketable products that the stakeholders
regard as too low. From the perspective of the stakeholders, one reason for the lack
of technology transfer is the absence of support and backing in the exploitation of
patents - another reason is the absence of training to provide expertise in how to set
up and manage a business during scientific studies at university or in the further
training of scientists. Furthermore, the stakeholders view the partial absence of
equality in management structures in research institutions between scientific and
business management as an inhibitory factor and thus as a weakness.

W4 ...the lack of collaboration between research & science and large
companies from Schleswig-Holstein.

According to the stakeholders in marine biotechnology, there is a lack of collaboration
between research & science and large companies from Schleswig-Holstein. This
results in development times for new products that are too lengthy or even in
innovations never leaving the laboratory to be developed into marketable products.
There is a lack of know-how in Schleswig-Holstein on the production of substances at
an industrial scale due to the weak development of collaboration between research &
science and large companies.
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...the fact that the costs of alternative production are still too high.

The costs of the production of products based on marine biotechnology exceed the
costs of the manufacture of products from conventional manufacture. This is certainly
not only the case in Schleswig-Holstein. A production process that is possible at a
small scale often proves to be unsuitable at the industrial scale. High investment is
required in the up scaling processes.

...the lack of public awareness of marine biotechnology.

To date, there is insufficient public awareness of marine biotechnology - also in
Schleswig-Holstein. This means that, for example, the available potential of marine
biotechnology is often still untapped. In this context, there is still insufficient
awareness of the economic potential of marine biotechnology among the stakeholders
in business, science and politics.

...the shortage of resources at stakeholders.

A shortage of resources regarding personnel is also listed as a further weakness of the
stakeholders in marine biotechnology in Schleswig-Holstein. This results in orders either
being turned down or that they can only be processed at insufficient quality due to the lack
of personnel. It is commonly the case that employees also have to take on (administrative)

tasks for which they have no training.

...the lack of collaboration with major international industrial
companies.

Marine biotechnology produces products, such as active ingredients, that are further
processed for the end-consumer in specific application areas in major industrial companies
(e.g., pharmaceutical, cosmetics, food industry). Major industrial companies in these fields
are also already entering into collaboration with stakeholders in marine biotechnology —
however, this is still rarely the case with regard to stakeholders from Schleswig-Holstein.

...the previously weak integration with the EU.

Networking between marine biotechnology in Schleswig-Holstein and the EU is still very
weak, according to some of the stakeholders involved in marine biotechnology in
Schleswig-Holstein. This is a current weakness, as greater networking of marine
biotechnology in Schleswig-Holstein with the EU would generate greater awareness within
the EU and greater opportunities of providing input on our own points of view in political

processes.

...the lack of commitment and orientation of many companies towards
marine biotechnology.

There is a lack of commitment and orientation of many companies in the state towards
marine biotechnology, according to the stakeholders in marine biotechnology in
Schleswig-Holstein. There is currently no common opinion on marine biotechnology or
on how topics within marine biotechnology should be weighted. Overall, marine
biotechnology is not yet perceived as an important platform technology in Schleswig-
Holstein.
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C.5.3 Current opportunities for marine biotechnology in
Schleswig-Holstein lie in...

Ol increased networking between R&D and industry.

Close networking between R&D and industry harbors the opportunity for marine
biotechnology to promote the development of innovative and unique products and to
increase added value in the field of marine biotechnology in Schleswig-Holstein. This
allows the formation of a clear profile for the research location, whereby Schleswig-
Holstein will be able to work on the creation of an unique selling point for marine
biotechnology in Germany.

O2 ...equipping the marine environmental area with biotechnology.

There is an opportunity of opening up the marine environmental field (biologically,
geologically, climatologically) as a new branch of business for marine biotechnology in the
state of Schleswig-Holstein. Through its scientific and research institutions, Schleswig-
Holstein has particular expertise both in the field of marine biotechnology and in the field of
the marine environment.

O3 the increased use of alternative raw materials and technologies.

Marine biotechnology offers the opportunity of increased use of alternative marine raw
materials and alternative technologies that make resource-friendly exploitation of the
environment within the meaning of sustainability possible. This would create the
opportunity for Schleswig-Holstein to create a “blue” image for itself through this switch to a
sustainable, biological value chain that is cast in a positive light in public and through
relevant stakeholders. In this process, the actual will of the stakeholders to exploit
alternative marine raw materials and alternative technologies is also important.

04 ...increased communication between the stakeholders.

A strengthening of communication between the stakeholders in marine biotechnology
in Schleswig-Holstein provides the opportunity of promoting knowledge transfer and
the generation of new knowledge. On the one hand, this can result in more rapid and
efficient developments and, on the other hand, in the better coordination of common
interests held by the stakeholders in marine biotechnology in Schleswig-Holstein.

O5 ...the combination with medicine/medical technology.

In the view of the stakeholders, one large opportunity lies in the combination of marine
biotechnology with medicine/medical technology, e.g., in the use of marine collagens
in regenerative medicine as a replacement for damaged or absent cartilage. A long-
term vision could be the development of a marine biotechnology brand, “Made in
Schleswig-Holstein“ that is held in high regard both nationally and internationally,
through the development of novel, innovative and qualitatively high-value products in
this field.

06 ...the potential to offer valuable contributions to nutrition.

Through novel active substances, foodstuffs and production procedures, marine
biotechnology can make a valuable contribution to the population’s nutrition. Schleswig-
Holstein could establish itself as an offshore-based location for the production of fish,
shellfish or algae or also the production of, for example, omega-3 fatty acids from
fermented fish cells. The development of such high-quality specialist products requires
comprehensive know-how and process knowledge for large-scale production plants that
can be further developed and transferred.
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O7 ...the patrticipation in the ERA-NET in marine biotechnology.

Germany’s participation in the setting up of an ERA-NET in marine biotechnology
opens up the opportunity for Schleswig-Holstein to further expand the international
networking of the region’s marine biotechnology. Participation in an ERA-NET in
marine biotechnology can facilitate access to a circle of high-level European
stakeholders in marine biotechnology. The ERA-NET would allow stakeholders in
Schleswig-Holstein to tap into new sources of information and funding and would
provide a platform for the development and implementation of large-scale strategic
projects in marine biotechnology at the European level.

08 ...its good location and stronger focusing on networking with
Scandinavia and the Baltic states.

Given its geographical proximity to Scandinavia and the growth in contacts with the Baltic
region, Schleswig-Holstein has the opportunity of strengthening its networking with
stakeholders in these regions and of promoting joint supra-regional cooperation. This
could lead to the development and marketing of joint products under a “Blue Baltic Brand”.
Schleswig-Holstein could take on a leading role in marine biotechnology in the Baltic. The
SUBMARINER project (Baltic Sea Region Programme) is already providing starting points
for exploiting this opportunity. Together with the Schleswig-Holstein State Ministry of
Economic Affairs, Employment, Transport and Technology (leader), the Swedish Agency
for Marine and Water Management and the Maritime Institute in Gdansk (co-leader), the
project partners have submitted an application under the Priority Area 7 (“inno”) of the
EUSBSR for a flagship project “SUBMARINER NETWORK: Transnational Projects for
Sustainable and Innovative Uses of Baltic Marine Resources”.

09 ...the founding of new companies, many ideas for spin-offs, new
business segments for existing companies.

The diversity of application areas in marine biotechnology provides opportunities for the
founding of new companies and spin-offs from the university area or new business
activities for already existing companies in Schleswig-Holstein. These new companies, or
companies re-orienting themselves, could create a nationally and internationally high
profile “pioneering image” for Schleswig-Holstein in the field of marine biotechnology. This
would result in the value chains being further expanded and strengthened in marine
biotechnology in Schleswig-Holstein.

010 ...job creation.
Marine biotechnology provides the opportunity of creating new, highly qualified jobs
both in science and research, as well as in business in Schleswig-Holstein through the
promising potential in the individual application areas in marine biotechnology and the
strengths in these areas that are already present in Schleswig-Holstein.

C.5.4 Current threats to marine biotechnology in Schleswig-
Holstein lie in...

T1 the changes in the strategies of the research institutes.

Over the course of time, research institutes are generally susceptible to smaller or larger
changes in their organisation, structure or research focus. This also applies to the
research institutes in marine biotechnology in Schleswig-Holstein. A comparatively
recent example is the incorporation of what used to be the Leibniz Institute of Marine
Sciences (IFM-GEOMAR) into the Helmholtz Association as the Helmholtz Centre for
Ocean Research Kiel. A threat (but also an opportunity) is the possible change to the
research priorities that may result from this.
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T2 ...alack of focus on strengths.

An absence of focus on the strengths that are present in Schleswig-Holstein in the
strategic development of marine biotechnology harbors the threat of only maintaining the
current status quo of the stage of development of marine biotechnology that has been
reached in the region and of not fully exploiting possible opportunities and potential. This
would be disadvantageous to the implementation of (collaborative) projects in marine
biotechnology and would have a negative effect on the efficient use of investments,
which, in turn, would have a negative effect on adding value through marine
biotechnology in Schleswig-Holstein.

T3 ...the long way to go before the industrial realisation of research
results.

There is the threat that funding for the industrial implementation of research results may
run out before a project can be completed due to the fact that the realisation of insights
and results from research conducted in many application areas in marine biotechnology
requires a huge amount of time and effort. This would mean that the relevant
opportunities and potential of marine biotechnology in Schleswig-Holstein could remain
untapped and simultaneously produce a competitive advantage for other international
regions that could be expanded on.

T4 the decreasing financial means for projects and investments.

One threat to the development of marine biotechnology lies in the drop in financial
means both for research and for making available venture capital for start-ups. The
threat to the field of research lies in the fact that there are limitations to the scope of
the “basic research” that can be conducted. The threat to the economic area lies in
the lack of start-up funding for innovative small and medium-sized enterprises, in
particular. Both these factors would have a negative effect on the biotechnology
landscape in Schleswig-Holstein.

TS the low willingness among investors to take risks.

Observation of the economy currently reveals an overall drop in the willingness
among investors to take risks. A further drop here would reduce the financial scope, in
particular for the transfer of research results into marketable products, but also for the
transformation of innovations. Overall, this would have a negative effect on the entire
process of adding value in marine biotechnology in Schleswig-Holstein.

T6 ...the rapid catching up by aspiring knowledge-based nations.

A future threat to marine biotechnology in Schleswig-Holstein will materialise if
aspiring knowledge-based nations, such as China, rapidly catch up and reduce the
current gap compared with established knowledge-based economies. This would
result in a shift in the landscape with reference to know-how in favour of the aspiring
knowledge-based nations. In contrast, Schleswig-Holstein would lose competitiveness
in comparison to these nations and the stakeholders would potentially see themselves
being confronted with copying of their ideas, products or technologies by the aspiring
knowledge-based nations.

T7 ...the lack of consistency in political intention.

A lack of consistency in the political will to develop marine biotechnology in
Schleswig-Holstein would result in demotivation of scientists in the scientific and
research institutions, as a lack of political will would mean uncertainty when planning
the conduct of long-term research. This demotivation could, for example, cause
researchers to leave regions with less political support for marine biotechnology.
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T8 ...an unfavourable overall economic development.

There is the risk that marine biotechnology in Schleswig-Holstein would also be
affected if overall economic development became unfavourable at the European,
federal or state levels in the future. Consequences could include a lack of product
sales, financial difficulties at companies, low investment in R&D activities, barriers to
innovation due to economic uncertainty and a reduction in the numbers of new
companies set up in marine biotechnology.

T9 ...the lack of joint efforts and failure of networking activities.

There would be a threat to the development of marine biotechnology in Schleswig-
Holstein if networking activities failed and there were no joint efforts undertaken by the
stakeholders within the region to develop the marine biotechnology landscape. The
profile of marine biotechnology in Schleswig-Holstein would suffer greatly from this at
both national and international levels.

T10 ...the low acceptance of genetically modified organisms among the
general population.

Discussions in society on biotechnology are shaped by a low acceptance of
genetically modified organisms among the general population. Marine biotechnology
still forms part of this discussion on biotechnology, even though only few genetically
modified organisms are produced in marine biotechnology. This can have a
detrimental effect on the marketability of marine biotechnology products.
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C.6 The marine biotechnology situation in Schleswig-
Holstein — conclusions and challenges

The above analyses on the marine biotechnology situation in
Schleswig-Holstein have shown that Schleswig-Holstein has a well-
founded scientific and research landscape in which, overall, research is
conducted in almost all application areas in marine biotechnology.
There are internationally important institutions among the 14 scientific
and research institutions in Schleswig-Holstein, for example, the
GEOMAR | Helmholtz Centre for Ocean Research Kiel, the Fraunhofer
Research Institution for Marine Biotechnology in Lubeck or the

Christian-Albrechts-Universitat zu Kiel. Schleswig-Holstein has high

levels of scientific expertise in marine biotechnology in these 14
institutions, the required structural research facilities with appropriate
housing and equipment and highly qualified academic personnel.

In addition to this scientific expertise, companies also already exist that
are active in the field of marine biotechnology in Schleswig-Holstein.
During the production of the Masterplan, 26 companies were identified
in Schleswig-Holstein that, taken as a whole, are active in almost all of
the application areas in marine biotechnology. There is a particular
focus on the application areas of aquaculture, cosmetics, food and
pharmacy. The classification of these companies according to the
individual value creation chains for these application areas shows that
the respective value creation chains are essentially covered by the
companies.

Regional networks, societies and associations are active in the field of
marine biotechnology in Schleswig-Holstein, in addition to the scientific
and research institutions and companies in the business sector. They
support the development of marine biotechnology in Schleswig-
Holstein and are driving its regional and international networking
forward, for example, within the scope of European programmes and
projects.

The survey shows that the stakeholders in marine biotechnology form
an important basis for the development of marine biotechnology.
Furthermore, Schleswig-Holstein has other good prerequisites for the
development of marine biotechnology, such as its unique geographical
location within Germany between two seas with two different
ecosystems, allowing rapid and high accessibility to a variety of marine
resources. The travel distances within Schleswig-Holstein are also not
too great, such that the relevant stakeholders are relatively close to
one another. This means that many of the stakeholders already know
each other. Overall, this is also reflected in what the stakeholders
deem to be a “good atmosphere of cooperation” in the field of marine
biotechnology in Schleswig-Holstein.

Another strength within Schleswig-Holstein has been shown to be the
available expertise in the field of marine aquaculture that is being
combined and expanded through the networking of stakeholders in the
region, such as through the Aquaculture Competence Network.
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Furthermore, comprehensive collections of marine substances and
stocks are available that contain samples from all the oceans across
the globe and represent a high biological diversity, for example,
microorganisms from sponges, algae, coral or bryozoans, which have
high potential as a raw material for the development of innovative
medicines.

In contrast to these strengths and good prerequisites for the further
development of marine biotechnology in Schleswig-Holstein, the
analysis of the situation has also revealed weaknesses and challenges
for the location of Schleswig-Holstein in this field.

A substantial challenge from the perspective of the stakeholders in
Schleswig-Holstein is the organisation of technology and knowledge
transfer, both between scientific institutions themselves and between
the scientific and research institutions and the companies. This is both
a current weakness of marine biotechnology in Schleswig-Holstein and
also poses a threat to its future development in the region. The lack of
technology and knowledge transfer inhibits the efficient and rapid
development of innovative marketable products based on marine
biotechnology, in particular. In this context, the stakeholders also
emphasise that the partial absence of equality in management
structures in research institutions between scientific and business
management is an inhibitory factor in marine biotechnology - also for
the organisation of knowledge transfer.

A further important challenge from the stakeholder perspective is the
up scaling of marine biotechnological products (enzymes, collagens,
active ingredients, etc.) for industrial production. The industry requires
the new substances and products obtained using marine biotechnology
in quantities that cannot be produced under research laboratory
conditions. This requires both knowledge and technology for up
scaling, in order to be able to transfer an innovative development from
the laboratory to an industrial scale. Successful up scaling of new
innovative products to an industrial scale is an important component in
rapidly and successfully transferring a new development from research
into industrial production and introducing it on to the market.

lllustration 37, below, once again highlights the challenges, knowledge
transfer and up scaling (each marked with a red lightning bolt), within
the process of value creation to marine biotechnology - from research
and development, through industrial production, to the application and
product areas.
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Challenges — knowledge transfer and up scaling — within the process of
adding value to marine biotechnology

Source: dsn’s own illustration

In addition, it must also be noted that marine biotechnology does not
develop over short time frames (2 to 4 years), but over longer periods
of time. This means, for one thing, that long-term financial concepts are
of importance to marine biotechnology in Schleswig-Holstein and this
applies equally to SMEs and to the scientific field. On the other hand, a
challenge for the future is the fact that perseverance with support is
required at the political level, in other words, the political will for the
development of marine biotechnology in Schleswig-Holstein must
remain consistent.

Other challenges for the future for Schleswig-Holstein result from the
absence of systematic networking of the stakeholders and, associated
with this, what still remains a low profile of marine biotechnology and its
stakeholders in the region, especially in the case of companies, politics
and other relevant stakeholders. This is because marine biotechnology
in the region currently lacks a clear image that unambiguously reflects
the expertise of the stakeholders and the orientation of marine
biotechnology in  Schleswig-Holstein. Low  acceptance  of
biotechnological organisms modified using genetic procedures among
the general population can also make the marketability of products
from marine biotechnology more difficult in Schleswig-Holstein.

The qualification of personnel in the academic and non-academic fields
will also be one of the future challenges for the development of marine
biotechnology in Schleswig-Holstein. In this case, the prerequisites in
Schleswig-Holstein are good and the required expertise is available,
especially in the academic field.

The analyses above on the situation in marine biotechnology have
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given an overview of the stakeholders in Schleswig-Holstein in
business, science and research, as well as of the available networks,
societies and associations. This has revealed the particular strengths
and potential in Schleswig-Holstein in marine biotechnology, as well as
existing weaknesses and challenges for the future development of
marine biotechnology in the region.

The Masterplan Marine Biotechnology Schleswig-Holstein presented in
the following sections is based on this current analysis of the situation
with reference to marine biotechnology in Schleswig-Holstein. This
reveals what concrete action must be taken in particular areas of action
in order to exploit the opportunities that have been highlighted, to use
the strengths that are present, to address weaknesses and reduce the
threats, so that the development of marine biotechnology in Schleswig-
Holstein is driven forward in the long term.
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D.1 Vision — Objective — Areas of Action

This chapter describes the objective hierarchy of the Masterplan
together with its different components. The objective hierarchy clarifies
the relationship between the long-term vision for the development of
marine biotechnology in Schleswig-Holstein, the overall objective, the
underlying objectives in the relevant strategic areas of action, through
to the concrete strategic measures and proposed actions for
implementation of the Masterplan. The objective hierarchy illustrates
this congruence from the vision through to the strategic measures and
proposed actions. The following chapter describes how the individual
components of the objective hierarchy build on each other, starting with
the vision for the Masterplan.

D.1.1 The Masterplan vision

A vision portrays an image of how the future will look. It specifies the
direction in which the plan should develop and includes achievable and
realistic objectives. It is also clear enough to provide help with decision-
making, while remaining sufficiently flexible to permit alternative ways
of achieving the objective under changing conditions.

Using the general features of a vision as a basis, during the second
expert workshop, participants developed a range of different visions for
marine biotechnology in Schleswig-Holstein. The visions were then
presented at the third meeting of the advisory committee, and the most
important aspects of the individual visions were identified. Important
aspects in the visions were:

= that as a result of healthy seas through marine biotechnology, the
quality of life in Schleswig-Holstein will be improved within 10 years.

= that with the use of marine biotechnology, Schleswig-Holstein could
achieve the same level of value creation as conventional agriculture
by 2030.

= that Schleswig-Holstein is an international pioneer in the
development and implementation of sustainable technological
solutions that make a significant contribution to resource-friendly
use of the environment, CO,-neutral energy generation and human
health through the use of marine resources.

The aspects listed above form the basis for developing a vision for
marine biotechnology in Schleswig-Holstein, which is composed of the
most important aspects of the different visions. This has resulted in the
following vision for the Masterplan Marine Biotechnology in Schleswig-
Holstein:
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(Through the biotechnological utilisation of marine resourceg
Schleswig-Holstein will achieve a similar level of value creation as that
of conventional agriculture by 2030. With the development and
implementation of sustainable technological solutions using marine
resources, marine biotechnology will make a significant contribution to
the resource-friendly use of the environment, to CO,-neutral energy

\provision, as well as to people’s health and quality of life. J

This vision forms the core of the future strategic focus of marine
biotechnology in Schleswig-Holstein. The vision is defined in more
concrete detail in the overall objective of the Masterplan.

D.1.2 Objective of the Masterplan

The overall objective of the Masterplan has been development in close
cooperation with the stakeholder, in particular during the first two
meetings of the advisory committee and in the two expert workshops
that have been held. The following overall objective for the strategic
development of marine biotechnology in Schleswig-Holstein has been
developed and forms the basis of this Masterplan.

(The regional development strategy describes a route towards thD
strategic development of marine biotechnology in Schleswig-Holstein.
The highly promising potential of marine biotechnology will be utilised
economically in terms of sustainability through systematic technology
and knowledge transfer, while growth and employment will also be

\generated in Schleswig-Holstein. )

In order to further operationalise this overall objective, strategic areas
of action have been developed which each contribute to the
implementation of this objective. The objective was therefore the
starting point for identifying the areas for action. Only areas of action
that contribute towards fulfilling the overall objective have been
included in the development of the Masterplan Marine Biotechnology.

D.1.3 Masterplan: Areas of action

The identification of the areas of action is based on a variety of sources.

identifying the areas  Firstly, the Position Paper 15 published by the Marine Board of the

of action

European Science Foundation, entitled “Marine Biotechnology: A New
Vision and Strategy for Europe” provided valuable input. This strategy
paper from 2010 describes the central areas of action for the development
of marine biotechnology at European level, which were used as
orientation for this Masterplan.

The results from the two workshops, online surveys, and from the
meetings with the responsible specialist advisory committee were also
used as a basis for formulating the areas of action.
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Using these methodological instruments, the stakeholders in marine
biotechnology were able to express their views on important areas of
action, and to discuss these in workshops and meetings of the
specialist advisory committee.

The results of the SWOT analysis are a further very important part of
developing areas of action. The SWOT analysis was used to derive
which potential areas of action can make a significant contribution
towards utilising the strengths and opportunities of marine
biotechnology in Schleswig-Holstein, and to minimise their weaknesses
and reduce threats.

Alongside these individual sources, results from desk research on
current developments in marine biotechnology were also used to
establish the areas of action.

During development of the Masterplan and based on these sources,
five central areas of action were identified that offer a high potential for
the development of marine biotechnology in Schleswig-Holstein (cf.
lllustration 38). These are as follows:

= Dialogues & Structures
* Research

* Industrialisation

= Industry

= Qualification

Sources Areas of action

Marine Board-ESF Position Paper 15 ﬂ)iologues & STI’UCTUI’GA

Results of the online questionnaires
Research

Results from the workshops

Industrialisation
Results of the SWOT analysis

Industry

Specialist advisory committee meetings

Desk research \ Qualification /

Sources for areas of action

Source: dsn’s own illustration

The following provides a brief introduction to the identified areas of
action, including a description of the objective and the core target
groups of each one.
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The objective of the Research area of action is to sustainably
consolidate research in the area of marine biotechnology in Schleswig-
Holstein in order to provide a sound research basis for the further
development of marine biotechnology. The core target groups for this
area of action are science and research institutions, and companies
that specialise in research.

Industrialisation essentially refers to the development of processes
and products on an industrial scale that bear some relationship to
marine biotechnology. The objective of this area of action is to further
develop and expand process technologies for scaling marine raw
materials and intermediate products. This scaling will then enable the
volumes of materials required for production on an industrial scale to
be achieved. Core target groups that are addressed through the
industrialisation area of action are science and research institutions,
and companies that specialise in process technology.

The Industry area of action aims to strengthen the economic
landscape in the area of marine biotechnology in Schleswig-Holstein.
In particular, companies with either a specific relationship to marine
biotechnology, or from other economic areas are to be made aware of
and/or newly recruited to the topic. This results in the possibility of
strengthening existing product and application areas, as well as
exploiting new product and application areas for marine biotechnology.
Companies with a focus on production form the core target group for
this area of action.

The objective of the Qualification area of action is to strengthen the
qualification landscape in the area of marine biotechnology in
Schleswig-Holstein. In this context, the qualification structures in the
area of marine biotechnology are to be promoted and expanded to
form a basis for the sustainable development of marine biotechnology
in Schleswig-Holstein. Core target groups who are addressed by this
area of action include companies, higher education institutions, and
research facilities.

The basic objective of the Dialogues & Structures area of action is to
position marine biotechnology as a future-oriented key technology in
the consciousness of the general public and within politics. This is to be
achieved on the one hand by promoting an awareness of marine
biotechnology among relevant stakeholders, while also expanding and
securing structures for the development of marine biotechnology in
Schleswig-Holstein. The core target groups for this area of action
comprise potential stakeholders who form political and special interest
lobby groups.

The strategic measures and proposed actions for the development of
marine biotechnology in Schleswig-Holstein are implemented within
these 5 areas of action. The Dialogues & Structures and Qualification
areas of action refer to strategic measures, while Industry,
Industrialisation, and Research refer to proposed actions. The
strategic measures in the Dialogues & Structures area of action serve
to develop sustainable structures in the area of marine biotechnology,
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and to promote dialogues between stakeholders and with politics and
society. They form the overall superstructure for the development of
marine biotechnology in Schleswig-Holstein. The proposed actions in
the Industry, Industrialisation, and Research areas describe actions on
a topic-specific level. They contribute towards the further development
or expansion of specific marine biotechnology topics that are important
for the development of marine biotechnology in Schleswig-Holstein.
The strategic measures in the qualification area of action form the
basis for long-term success in the area of marine biotechnology in
Schleswig-Holstein. In this case there is a distinction between
measures that refer to professional development, further education and
training, and academic education.

Before the concrete strategic measures and proposed actions are
described in more detail in the next chapter, the following diagram
(Nlustration 39) provides a general overview of the objective hierarchy
of the Masterplan.
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Through the biotechnological utilisation of marine resources, Schleswig-Holstein will achieve a similar level of value creation as that
Vision of conventional agriculiure by 2030 With the development and implementation of sustainable technological solutions using marine

resources, marine biotechnology will make a significant contribution to the resource-friendly use of the environment, to CO2-neutral
energy provision, as well as to people’s health and quality of life.

The regional development strategy describes a route towards the strategic development of marine biotechnology in Schleswig-
Goal Holstein. The highly promising potential of marine biotechnology will be utilised economically in terms of sustainability through
systematic technology and knowledge transfer, while growth and employment will also be generated in Schleswig-Holstein.
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llustration 39: The hierarchy of objectives of the Masterplan Marine Biotechnology

Schleswig-Holstein — Vision, objective, areas of action as well as
strategic measures and proposed actions

Source: dsn’s own illustration
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D.2 Strategic measures and proposed actions in the
central areas of action

In the course of the two expert workshops and on the basis of the
telephone interviews, a total of 56 strategic measures and proposed
actions that are of particular importance for the development of marine
biotechnology in Schleswig-Holstein have been developed. The
measures and proposed actions were then assigned to the areas of
action described in Chapter D.1. In order to guarantee transparency, the
individual measures and proposed actions were assigned to the relevant
area of action based on the focus topic.

The concrete measures and proposed actions for implementation of
the Masterplan in the central areas of action are described in the
following in the form of a brief description. The measures and proposed
actions are described according to area of action. The measures and
proposed actions are based in part on the expert workshops held
during creation of the Masterplan, and on the results of telephone
interviews. The measures and proposed actions were developed and
collated by participants during the expert workshops. Each measure or
proposed action is described in more detail below based on the
following selected categories:

= Name
Here the measure or proposed action is named with a short and
informative title.

= Topic area(s)
Here the measure or proposed action is assigned to the following
topic areas, which are based on the topic areas of the Marine
Board-ESF Position Paper 15 (cf. page 20 f.): Nutrition, health,
industry, cultivation of known and unknown microbes, energy, and
environment.

= Description
Short description of the measure or proposed action.

= Objective
A short sentence describing the objective of the measure or
proposed action.

= Significance (for MB in SH)
An explanation of the significance of the measure or proposed
action for marine biotechnology in Schleswig-Holstein.

= Possible partners (from SH)
Possible partners from Schleswig-Holstein who may be able to
contribute to the measure or proposed action.

= Necessary duration
The approximate length of time required for implementation of the
measure or proposed action.
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= SWOT reference
The relationship between the relevant measure or proposed action
and the SWOT analysis. Individual applicable elements of the
SWOT are assigned to each measure or proposed action. Using this
assignment, it is possible to trace the extent to which the measure
or proposed action contributes towards supporting the relevant
strengths, making use of opportunities, minimising weaknesses, and
reducing threats.

Each of the 56 strategic measures and proposed actions are presented
below with a short description, organised by area of action.

PROPOSED ACTIONS IN THE AREA OF ACTION: RESEARCH

ANALYSIS AND CULTIVATION OF MICROORGANISMS IN BIOFILTERS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition

This action concerns the analysis and cultivation of useful
microorganisms in biofilters in Schleswig-Holstein aquacultures.

The objective of this action is to analyse the qualitative and quantitative
composition of microorganisms in the biofilter and their effect on the
water quality and fish health. The action also aims to study the effect
both of individual species, and of bacterial colonies.

This action would lead to an improvement of water quality and fish
health in the land-based aquaculture facilities in Schleswig-Holstein.
Cost savings and reduced losses of fish through disease would be
positive consequences of this action.

Fraunhofer Research Institution for Marine Biotechnology, GEOMAR |
Helmholtz Centre for Ocean Research Kiel, Kiel Centre for Marine
Natural Projects (KiWiZ), Association for Marine Aquaculture (GMA)
Ltd.

approx. 12 to 24 months

S3 High level of competence in the area of aquaculture in the region |
06 Potential to offer valuable contributions to nutrition

DETERMINATION OF THE EFFICIENCY OF NEW MARINE BIOMATERIALS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

Industry

This action concerns determining the efficiency of novel marine
biomaterials in Schleswig-Holstein compared to existing products.

The objective of the action is the scientific documentation of biological
or technical effects of marine biomaterials.

The scientific documentation of the effects of novel or known
biomaterials is a decisive factor for economic success. Without
evidence that biomaterials have better properties than existing
solutions, investments in new product candidates cannot generally be
justified.

Flensburg University of Applied Sciences, small and medium-sized
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businesses, and industry partners
approx. 24 to 36 months

S1 Diverse existing academic expertise in the region | S6 (Bio-)
technological equipment | W5 Costs of alternative production still too
high | O2 Equipping the marine environment area with biotechnology |
O3 Increased use of alternative raw materials and technologies

USE OF CHIP TECHNOLOGY

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Cultivation of known and unknown microorganisms, environment

This action concerns the targeted, sensitive analysis of microorganisms
and toxins in the North Sea and Baltic Sea for the determination of
environmentally-relevant parameters.

The objective of this action is to increase the use of marine
biotechnology, particularly in the area of environmental monitoring.

The environmental monitoring will be used for environmental protection
in Schleswig-Holstein.

MariLim Association for Aquatic Research and Investigations GmbH,
Christian-Albrechts-Universitat zu Kiel (School of Biology, Botanical
Institute, Department of Botanical Genetics and Molecular Biology),
Kiel Centre for Marine Natural Projects (KiWiZ)

approx. 36 months

S1 Diverse existing academic expertise in the region | S4 Knowledge
of the variety of ecosystems in the North Sea and Baltic Sea | S6 (Bio-)
technological equipment | O2 Equipping the marine environment area
with biotechnology | T2 Lack of focus on strengths

USE OF MARINE BIOMATERIALS IN TISSUE ENGINEERING

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Health

This action is concerned with the research and development of
biomaterials from the sea, such as collagen, which can be used as a
basis for tissue engineering in surgery, dentistry, or cell culture.

The objective of the action is to utilise the potential resulting from
further research of the oceans for the discovery and identification of
new biomaterials.

As a result of this action, medical care can be improved and Schleswig-
Holstein as a location can be strengthened in the area of medical
products.

Coastal Research Management GbR, oceanBASIS GmbH, Christian-
Albrechts-Universitat zu Kiel (Department of Pharmacy, Department of
pharmaceutical biology), Christian-Albrechts-Universitat zu  Kiel
(Faculty of Pharmacy, Department of pharmaceutical chemistry),
Flensburg University of Applied Sciences (Institut fir Verfahrenstechnik
und Biotechnologie), Fraunhofer Research Institution for Marine
Biotechnology, University Medical Center Schleswig-Holstein (Kiel
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Campus, Institute for Clinical Molecular Biology)
approx. 36 months

S1 Diverse existing academic expertise in the region | S5 Good access
to marine resources | W4 Lacking cooperation of research and science
with large companies from Schleswig-Holstein | O3 Increased use of
alternative raw materials and technologies | O5 Combination with
medicine/medical technology | T2 Lack of focus on strengths

USE OF MARINE CELL CULTURES AS A TEST SYSTEM IN ENVIRONMENTAL MEASUREMENT

TECHNOLOGY
Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Environment

This action refers to the cultivation of various cell cultures from marine
organisms for use as a test system in environmental measurement
technology (detection of poisonous substances in the water).

The objective of this action is to sensitively identify poisonous
substances that occur in water at levels hazardous to marine
organisms, using cell reactions and hence to consciously avoid the
animal experiments used so far (e.g. fish acute toxicity test, OECD
guideline 203).

In the best-case scenario, the implementation of this action can lead to
a product whose development throughout the value chain from
developer to user takes place in Schleswig-Holstein.

Fraunhofer Research Institution for Marine Biotechnology, Christian-
Albrechts-Universitat zu Kiel (Faculty of Engineering)

approx. 36 months

S1 Diverse existing academic expertise in the region | S8 Good
cooperation between SME and research | O2 Equipping the marine
environment area with biotechnology | O3 Increased use of alternative
raw materials and technologies | T2 Lack of focus on strengths | T9
Lack of joint efforts and failure of networking activities

USE OF MICROALGAE FOR IMPROVING ANIMAL BREEDING

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Nutrition

This action deals with the increase in fat content of microalgae in order
to replace fish fats in fish food.

The objective of the action is to reduce “industrial fisheries” through
improvements in animal breeding.

Since animal fatty acids are limited, but still remain in demand, this
action will result in positive effects for fish feeding and animal breeding.

BlueBioTech GmbH, Christian-Albrechts-Universitat zu Kiel (School of
Biology, Botanical Institute, Department of Plant Cell Physiology and
Biotechnology), Research and Technology Centre Westcoast,
Fraunhofer Research Institution for Marine Biotechnology, GMA -
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Association for Marine Aquaculture Ltd., Sea & Sun Technology GmbH
approx. 40 months

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | O6 Potential to
offer valuable contributions to nutrition | T3 Long way to go before the
industrial realisation of research results

USE OF CELL CULTURES IN MATRICES USED FOR MEDICAL PURPOSES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Health

This action concerns the cultivation of various cell cultures from marine
organisms for combination with, and for enabling the function of,
matrices used for medical purposes.

The objective of the action is to modify matrices that are used in
medicine using cells of marine origin so that they experience added
value compared to conventionally used products.

The implementation of this action brings together all the relevant
partners from research, development, and industry, and may be of
great significance for a link between marine biotechnology and medical
technology in Schleswig-Holstein.

Coastal Research Management GbR, Fraunhofer Research Institution
for Marine Biotechnology, Universitat zu Libeck, University Medical
Center Schleswig-Holstein

approx. 36 months

S1 Diverse existing academic expertise in the region | S8 Good
cooperation between SME and research | S10 Existence of major
cooperation partners from industry with technology competence in the
region | W3 Technology transfer strategy not implemented across the
board | W4 Lacking cooperation of research and science with large
companies from Schleswig-Holstein | W10 Lack of commitment and
orientation of many companies to marine biotechnology | O1 Increased
networking between R&D and industry | O3 Increased use of
alternative raw materials and technologies | O5 Combination with
medicine/medical technology | T2 Lack of focus on strengths | T3 Long
way to go before the industrial realisation of research results | T9 Lack
of joint efforts and failure of networking activities

ENERGY GENERATION FROM GENETICALLY MODIFIED MARINE ORGANISMS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Energy

This action deals with the development of genetically modified marine
organisms for generating energy in Schleswig-Holstein.

The objective of the action is to make a contribution towards improved
energy generation through the development and use of genetically
modified marine organisms.

This action can be used to contribute towards sustainable energy
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generation in Schleswig-Holstein.

Christian-Albrechts-Universitat zu Kiel (School of Biology, Botanical
Institute, Department of Plant Cell Physiology and Biotechnology)

Ongoing, in milestones

S1 Diverse existing academic expertise in the region | S5 Good access
to marine resources | O1 Increased use of R&D and industry | O3
Increased use of alternative raw materials and technologies | T2 Lack
of focus on strengths | T6 Rapid catching up of aspiring knowledge
nations | T10 Low acceptance for genetically modified organisms
among the general population

DEVELOPMENT OF A TEST SYSTEM FOR BIOFILMS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Health, industry

This action concerns the development of a test system for biofilms in
Schleswig-Holstein. This test system will be used to analyse marine
substances that prevent the formation of diverse types of biofilms.

The objective of the action is to prevent the formation of biofilms, for
example caused by the painting of ships, without any environmentally
damaging side effects.

The action contributes towards the advancement of research in the
area of test systems in Schleswig-Holstein for various application
areas, and to forming a thematic basis for cooperation between
research and industry.

Christian-Albrechts-Universitat zu Kiel , GEOMAR | Helmholtz Centre
for Ocean Research Kiel, Kiel Centre for Marine Natural Projects
(KiWiz)

approx. 24 months

S1 Diverse existing academic expertise in the region | S6 (Bio-)
technological equipment | Ol Increased networking of R&D and
industry | O9 Founding of new companies, many ideas for spin-offs,
new business segments for existing companies, | T2 Lack of focus on
strengths

DEVELOPMENT AND USE OF PROBIOTICS AND PREBIOTICS FOR FISH

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

Nutrition

This action deals with probiotics and prebiotics as an agent against
infectious diseases in Schleswig-Holstein aquacultures.

The objective of the action is to transfer the fundamental knowledge in
the development of prebiotics and probiotics in aquacultures into
concrete usage.

Through the concrete use of the knowledge base, products can be
developed for the market, and the visibility of this topic can be
increased in Schleswig-Holstein and beyond.

DuPont, Flensburg University of Applied Sciences, Fraunhofer
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Research Institution for Marine Biotechnology, GEOMAR | Helmholtz
Centre for Ocean Research Kiel, Association for Marine Aquaculture
(GMA) Ltd.

approx. 24 months

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | S6 (Bio-)
technological equipment | W3 Technology transfer strategy not
implemented across the board | W4 Lacking cooperation of research
and science with large companies from Schleswig-Holstein | W8 Lack
of collaboration with major international industry | O6 Potential to offer
valuable contributions to nutrition | T2 Lack of focus on strengths | T3
Long way to go before the industrial realisation of research results

RESEARCH INTO NEW MARINE NANOPARTICLES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Industry

This action concerns the research into new marine nanoparticles and
the associated exploitation of new application areas for marine
biotechnology in Schleswig-Holstein.

The objective of the action is to exploit the potential of the largely
“unexplored oceans", thereby identifying new marine nanoparticles for
(new) application areas of marine biotechnology.

In Schleswig-Holstein, this action may lead to the development of
innovative applications on the basis of nanoparticles obtained from
marine biotechnology.

Christian-Albrechts-Universitat zu Kiel

Ongoing, in milestones

S1 Diverse existing academic expertise in the region | W6 Lack of
public awareness of marine biotechnology | O2 Equipping the marine
environment area with biotechnology | O6 Potential to offer valuable
contributions to nutrition | T2 Lack of focus on strengths | T6 Rapid
catching up of aspiring knowledge nations

UTILISATION OF FEED/FOODSTUFF ADDITIVES FROM MARINE CELL CULTURES

Topic area(s)

Description

Objective

Nutrition

This action refers to the utilisation of alternative feed or food additives
(in particular fish meal and fish oil) from marine cell cultures, in order to
continue to be able to provide the expanding population with high-
quality foodstuffs in the future. Through production in bioreactors, for
example, fish meals and fish oils could be produced on a mass
industrial scale.

The objective of this action is to achieve a conservative approach to
handling marine resources and reduce over-fishing of the seas, while
also maintaining the preference for fish as a source of ingredients
beneficial to health, such as high-quality protein composition and
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Omega-3 fatty acids.

A high quality of production of feed and foodstuff additives within
Schleswig-Holstein and the surrounding area can only be guaranteed if
the maximum possible number of raw materials and products can be
manufactured using industrial biotechnological production under
controlled conditions in the region.

Coastal Research Management GbR, DuPont, bioreactor development
companies, feed producers, Christian-Albrechts-Universitat zu Kiel ,
Fraunhofer Research Institution for Marine Biotechnology

Ongoing, in milestones

S3 High level of competence in the area of aguaculture in the region |
S6 (Bio-)technological equipment | W5 Costs of alternative production
still too high | O3 Increased use of alternative raw materials and
technologies | T2 Lack of focus on strengths

ESTABLISHING LONG-TERM CELL CULTURES FROM MARINE INVERTEBRATES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Industry

No long-term cell cultures of marine invertebrates are currently in
existence. Nonetheless, there is a high demand for such cell cultures
for the analysis and/or extraction of specific substances (enzymes,
dyes, etc.) or as a model system for basic research (developmental
biology, immunology, etc.).

The objective of this action is to make a concerted effort to tackle this
issue in order to achieve long-term cell cultures of various interesting
invertebrates.

New cell biological tools are to be provided to research institutes in
Schleswig-Holstein and the world.

Coastal Research Management GbR, Christian-Albrechts-Universitat
zu Kiel , Fraunhofer Research Institution of Marine Biotechnology,
Universitat zu Lubeck, GMA — Association for Marine Aquaculture Ltd.,
Kiel Centre for Marine Natural Projects (KiWiZ)

approx. 40 months

S1 Diverse existing academic expertise in the region | O3 Increased
use of alternative raw materials and technologies | T6 Rapid catching
up of aspiring knowledge nations

SCOPE OF EXPRESSION HOSTS

Topic area(s)

Description

Objective

Industry

This action deals with determining the limits of the currently used
expression hosts for marine proteins in Schleswig-Holstein.

The objective of the action is to select the optimum expression hosts as
early as possible.
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The correct selection of suitable expression hosts and their limits is
important for later commercialisation. This can be ensured by an early
dialogue with possible users or relevant experts in Schleswig-Holstein.
The selection of relevant expression hosts can dramatically reduce the
time to commercialisation.

DuPont, Flensburg University of Applied Sciences, Fraunhofer
Research Institution for Marine Biotechnology, Kiel Centre for Marine
Natural Projects (KiWiZ)

approx. 24 months

S1 Diverse existing academic expertise in the region | Ol Increased
networking of R&D and industry | O3 Increased use of alternative raw
materials and technologies | T3 Long way to go before the industrial
realisation of research results | T5 Investors reluctant to take risks | T9
Lack of joint efforts and failure of networking activities

METAGENOME ANALYSIS IN THE NORTH SEA AND BALTIC SEA

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Health, industry

This action concerns the analysis of the whole metagenome from
various collection points, such as sediment samples from the North
Sea and Baltic Sea.

The aim of this action is to discover novel metabolites (intermediate
products from metabolic processes) for industrial use.

New methods of metabolomics in connection with marine
microorganisms from the thus far little investigated cold waters will
result in a new, large pool of metabolites that can later be used by the
pharmaceutical industry.

Christian-Albrechts-Universitat zu Kiel (School of Biology, Botanical
Institute, Department of Botanical Genetics and Molecular Biology),
Kiel Centre for Marine Natural Projects (KiWiZ)

approx. 60 months

S1 Diverse existing academic expertise in the region | S4 Knowledge
of the variety of ecosystems in the North Sea and Baltic Sea | S6 (Bio-)
technological equipment

USE OF METAGENOMICS, BIOINFORMATICS, GENE DATABASES AND HETEROLOGOUS EXPRESSION

Topic area(s)

Description

Objective

Cultivation of known and unknown microorganisms

This action concerns the increased use of metagenomics, bio-
informatics and gene databases in the area of cultivating marine
microorganisms in  Schleswig-Holstein, and the subsequent
heterologous expression of marine proteins.

The objective of this action is to promote the use of metagenomics, bio-
informatics and gene databases in order to optimise or enable the
cultivation of marine microorganisms and the use of their genes.
Marine proteins can subsequently be provided by heterologous
expression.
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Through the optimisation of microorganism cultivation, it becomes
possible to provide marine microorganisms and marine genes for use
in various areas of use in Schleswig-Holstein. Marine proteins can be
generated by heterologous expression.

Christian-Albrechts-Universitat zu Kiel (Center for Biochemistry and
Molecular Biology), GEOMAR | Helmholtz Centre for Ocean Research
Kiel, Kiel Centre for Marine Natural Projects (KiWiZ)

Ongoing, in milestones

S1 Diverse existing academic expertise in the region | S4 Knowledge
of the variety of ecosystems in the North Sea and Baltic Sea | S5 Good
access to marine resources | S6 (Bio-) technological equipment

USE OF ALGAE FOR ENERGY GENERATION AND STORAGE

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Energy

This action concerns green algae that themselves release hydrogen
with the help of enzymes known as hydrogenases. The released
hydrogen can be used for energy generation and storage.

The objective of the action is to use the species-specific potential of the
algae for sustainable energy generation and storage.

This action enables Schleswig-Holstein to make a contribution to the
research of sustainable energy generation on the basis of marine
algae.

BlueBioTech GmbH, Sea & Sun Technology GmbH, Christian-
Albrechts-Universitat zu Kiel (School of Biology, Botanical Institute,
Department of Plant Cell Physiology and Biotechnology)

Ongoing, in milestones

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | S5 Good access
to marine resources | W6 Lack of public awareness of marine
biotechnology | W8 Lack of collaboration with major international
industry | W10 Lack of commitment and orientation of many companies
to marine biotechnology | O1 Increased networking between R&D and
industry | O3 Increased use of alternative raw materials and
technologies | T2 Lack of focus on strengths | T3 Long way to go
before the industrial realisation of research results | T6 Rapid catching
up of aspiring knowledge nations

USE OF MICROORGANISMS AS FOOD SUPPLEMENT PRODUCERS

Topic area(s)

Description

Objective

Nutrition, cultivation of known and unknown microorganisms

This action relates to the use of microorganisms in Schleswig-Holstein
as an alternative source of healthy nutrition.

The objective of the action is to research marine microorganisms and
identify them as possible producers of food supplements. The use of
microbial products as food supplements contributes towards healthy
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nutrition.

Schleswig-Holstein has competences and producers in the area of food
supplements as well as a strong nutrition industry. New food
supplements based on marine resources would strengthen Schleswig-
Holstein as a centre for marine biotechnology and the nutritional
industry.

DuPont, e-nema Gesellschaft fir Biotechnologie und biologischen
Pflanzenschutz mbH, MicrobiMaris Biotec GmbH, Christian-Albrechts-
Universitat zu Kiel , Fraunhofer Research Institution for Marine
Biotechnology, Kiel Centre for Marine Natural Projects (KiWiZ)

Ongoing, in milestones

S3 High level of competence in the area of aquaculture in the region |
S6 (Bio-) technological equipment | O1 Increased networking between
R&D and industry | T2 Lack of focus on strengths

EXAMINATION OF MICROALGAE FROM THE NORTH AND BALTIC SEA

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

(from SH)

Necessary duration

SWOT reference

Nutrition, health, environment

This action concerns the fishing of different species of algae from the
North Sea and the Baltic Sea, and the investigation into the valuable
and active substances contained in these algae species.

The objective of this action is to exploit the potential of the naturally
occurring species of algae and cyanobacteria.

Through this action, the potentials of the marine resources from
Schleswig-Holstein will be studied and utilised.

BlueBioTech GmbH, Sea & Sun Technology GmbH, Research and
Technology Centre Westcoast, Christian-Albrechts-Universitat zu Kiel
(Botanical Institute), Kiel Centre for Marine Natural Projects (KiWiz)

approx. 36 months

S1 Diverse existing academic expertise in the region | S4 Knowledge
of the variety of ecosystems in the North Sea and Baltic Sea | S5 Good
access to marine resources | S6 (Bio-) technological equipment | O3
Increased use of alternative raw materials and technologies | T2 Lack
of focus on the strengths

IMPROVEMENT OF FISH HEALTH IN INTEGRATED AQUACULTURE

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Nutrition

This action concerns the study of macroalgae in relation to their activity
against fish pathogens.

The objective of the action is to combat bacterial infections in the
marine aquaculture without the use of antibiotics.

Through this action, Schleswig-Holstein can further expand its existing
competences in the area of marine aquaculture.

Coastal Research Management GbR, Sylter Algenfarm GmbH & Co.
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KG , Christian-Albrechts-Universitat zu Kiel (Faculty of Pharmacy,
Department of pharmaceutical biology), Fraunhofer Research
Institution for Marine Biotechnology, GMA — Association for Marine
Aquaculture (GMA) Ltd.

approx. 24 months

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | S6 (Bio-)
technological equipment | O6 Potential to offer valuable contributions to
nutrition | T2 Lack of focus on strengths | T5 Investors reluctant to take
risks

INCREASE IN ACTIVE SUBSTANCES IN MICROALGAE UNDER DEFINED CONDITIONS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

(from SH)

Necessary duration

SWOT reference

Nutrition, health

This action concerns the creation and description of conditions that
cause microalgae to generate qualitatively and quantitatively different
active substances.

The objective of the action is to generate unobtainable active
substances and to produce alternative active substances, for example,
instead of substances of animal origin.

This action will increase knowledge in Schleswig-Holstein in the area of
active substance generation with the use of the marine resources
available in Schleswig-Holstein.

BlueBioTech GmbH, Christian-Albrechts-Universitat zu Kiel (School of
Biology, Botanical Institute, Department of Plant Cell Physiology and
Biotechnology), Fraunhofer Research Institution for Marine
Biotechnology, Research and Technology Centre Westcoast, Kiel
Centre for Marine Natural Projects (KiWiZ)

approx. 36 months

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | S5 Good access
to marine resources | O3 Increased use of alternative raw materials
and technologies | O6 Potential to offer valuable contributions to
nutrition | T2 Lack of focus on strengths

PROPOSED ACTIONS IN THE AREA OF ACTION:
INDUSTRIALISATION

LINKING OF MARINE BIOTECHNOLOGY TO OTHER TECHNOLOGIES

Topic area(s)

Description

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This action concerns analysing the possibilities for applying existing
areas of technology within marine biotechnology, which have not
previously been considered in relation to marine biotechnology, but
which could be of importance to marine biotechnology. For example,
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cross-over technologies from technical engineering segments may be
possible.

The objective of the action is to engage in systematic dialogue with
other areas of technology in order to promote innovation in marine
biotechnology and increase efficiency in research and development as
well as production.

With this action, Schleswig-Holstein can further raise its profile as an
innovative centre for marine biotechnology.

Scientific and research institutes, and companies with a relationship to
marine biotechnology in Schleswig-Holstein.

Build-up approx. 12 months, then ongoing

S6 (Bio-) technological equipment | S8 Good cooperation between
SME and research | S10 Existence of major cooperation partners from
industry with technology competence in the region | W2 Lack of
anchoring of applied research in some institutions | W4 Lacking
cooperation of research and science with large companies from
Schleswig-Holstein | W5 Costs of alternative production still too high |
W10 Lack of commitment and orientation of many companies to marine
biotechnology | O1 Increased networking between R&D and industry |
02 Equipping the marine environment area with biotechnology | O3
Increased use of alternative raw materials and technologies | O9
Founding of new companies, many ideas for spin-offs, new business
segments for existing companies | T9 Lack of joint efforts and failure of
networking activities

USE OF HIGH-THROUGHPUT ENZYME SCREENING

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

(from SH)

Necessary duration

SWOT reference

Industry, cultivation of known and unknown microorganisms

This action concerns cultivatable marine microorganisms that are to be
studied in Schleswig-Holstein in relation to novel enzymes.

The objective of the action is to obtain new enzymes of interest to
industry.

Through this action, Schleswig-Holstein can be promoted as a location
for industry.

DuPont, Christian-Albrechts-Universitat zu Kiel , (School of Biology,
Institute of General Microbiology), GEOMAR | Helmholtz Centre for
Ocean Research Kiel, Kiel Centre for Marine Natural Projects (KiWiZ)

approx. 24 months

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | S5 Good access
to marine resources | S6 (Bio-) technological equipment | S8 Good
cooperation between SME and research | W8 Lack of collaboration
with major international industry | O3 Increased use of alternative raw
materials and technologies | O9 Founding of new companies, many
ideas for spin-offs, new business segments for existing companies
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DEVELOPMENT OF NEW MARINE AQUACULTURE FACILITIES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

(from SH)

Necessary duration

SWOT reference

Nutrition

This action concerns the development of new marine aquaculture
facilities, in particular from a technical perspective, and the further
development of existing concepts in Schleswig-Holstein.

The objective of the action is to utilise the potentials of marine
aquaculture through the technical development of new aquaculture
facilities, and make use of the further development of proven concepts.

Through this action, Schleswig-Holstein will be strengthened as a
location in the area of marine aquaculture and aquaculture technology.

Sea & Sun Technology GmbH, Christian-Albrechts-Universitat zu Kiel ,
GMA - Association for Marine Agquaculture Ltd., Fraunhofer Research
Institution for Marine Biotechnology

approx. 36 months, then ongoing

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | S4 Knowledge of
the variety of ecosystems in the North Sea and Baltic Sea | S5 Good
access to marine resources | S8 Good cooperation between SME and
research | W8 Lack of collaboration with major international industry |
O3 Increased use of alternative raw materials and technologies

PRODUCTION OF MARINE MOLECULES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Industry

This action is concerned with the production of new competitive marine
molecules in Schleswig-Holstein, in addition to biopolymers.

The objective of the action is the targeted utilisation of existing
knowledge in the area of marine biotechnology and marine molecules,
and making it marketable. This could be an area of production for small
and medium-sized business in particular.

This action will enable the production of new products based on marine
molecules.

Coastal Research & Management GbR, oceanBASIS GmbH, Ocean
Pharma GmbH, Inwater Biotec GmbH, Sypharm GmbH, Christian-
Albrechts-Universitat zu Kiel (Department of Pharmacy, Department of
pharmaceutical biology), Libeck University of Applied Sciences,
Fraunhofer Research Institution for Marine Biotechnology, foodRegio,
Kiel Centre for Marine Natural Projects (KiWiZ)

from 24 months, depending on the target market in question

S1 Diverse existing academic expertise in the region | S2 Available
marine resources such as reference stocks and substance collections |
S5 Good access to marine resources | S6 (Bio-) technological
equipment | S8 Good cooperation between SME and research | S10
Existence of major cooperation partners from industry with technology
competence in the region | W6 Lack of public awareness of marine
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biotechnology | W8 Lack of cooperation with major international
industry | O3 Increased use of alternative raw materials and
technologies | T3 Long way to go before the industrial realisation of
research results

PRODUCTION OF BIOPOLYMERS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Industry

This action concerns the production of biopolymers from marine
organisms on an industrial scale in Schleswig-Holstein.

The objective of the action is to analyse the feasibility of the industrial
production of marine biopolymers.

Cost-effective production is an important factor for the economic
success of marine biopolymers, compared to biopolymers that have
already been commercialised.

Coastal Research & Management GbR, Flensburg University of
Applied Sciences, Kiel Centre for Marine Natural Projects (KiWi2),
small and medium-sized businesses, and industry partners

approx. 24 to 36 months

S5 Good access to marine resources | S8 Good cooperation between
SME and research | S10 Existence of major cooperation partners from
industry with technology competence in the region | O3 Increased use
of alternative raw materials and technologies | T3 Long way to go
before the industrial realisation of research results

IMPROVEMENT OF UP SCALING IN MARINE AQUACULTURE

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Industry

This action concerns the improvement of up scaling in the cultivation of
marine organisms from biological perspectives, in particular in the on-
shore area of marine aquaculture in Schleswig-Holstein.

The objective of the action is to develop realistic systems for
commercial production (pilot plants) and to increase sustainable
production in aquaculture facilities.

This action may enable utilisation of potential in the area of marine
aquaculture in Schleswig-Holstein which so far remains unexploited
due to a lack of pilot plants.

Dittmeyer’'s Oyster Company GmbH, Sea & Sun Technology GmbH,
Sylter Algenfarm GmbH & Co. KG, GEOMAR | Helmholtz Centre for
Ocean Research Kiel, Association for Marine Aquaculture (GMA) Ltd.

approx. 24 months

S3 High level of competence in the area of aquaculture in the region |
S8 Good cooperation between SME and research | W2 Lack of
anchoring of applied research in some institutions | W3 Technology
transfer strategy not implemented across the board | O1 Increased
networking between R&D and industry | O3 Increased use of
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alternative raw materials and technologies | T3 Long way to go before
the industrial realisation of research results

FURTHER DEVELOPMENT OF MULTITROPHIC MARINE AQUACULTURE

Topic area(s)

Description

Obijective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, industry

This action concerns the further development of multitrophic land-
based marine aquaculture in Schleswig-Holstein.

The objective of the action is the expansion of added value in the area
of marine aquaculture with the help of different trophic levels in order to
use fish food that is used once, on a multiple basis.

This action influences the conversion from an agricultural landscape to
marine biotechnology. It can contribute towards maintaining structures
and jobs within rural regions, and in an ideal scenario, also create jobs.

Sea & Sun Technology GmbH, Fraunhofer Research Institution for
Marine Biotechnology

approx. 36 months

S3 High level of competence in the area of aguaculture in the region |
S4 Knowledge of the variety of ecosystems in the North Sea and Baltic
Sea | W4 Lacking cooperation of research and science with large
companies from Schleswig-Holstein | W5 Costs of alternative
production still too high | W6 Lack of public awareness of marine
biotechnology | W7 Shortage of resources at stakeholders | W8 Lack of
collaboration with major international industry | O3 Increased use of
alternative raw materials and technologies | O9 Founding of new
companies, many ideas for spin-offs, new business segments for
existing companies | O10 Creation of jobs | T2 Lack of focus on
strengths | T3 Long way to go before the industrial realisation of
research results

PROPOSED ACTIONS IN THE AREA OF ACTION: INDUSTRY

CONSTRUCTION OF ENERGY SELF-SUFFICIENT BIOTECHNICAL PRODUCTION FACILITIES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Energy

This action is concerned with increasing the competitiveness of
conventional businesses through converting production to innovative
manufacturing processes using marine biotechnology and the
combined intensive utilisation of regional energies.

The objective of the action is to open up new perspectives for
conventional businesses.

This action will promote structural change within rural regions.

Sea & Sun Technology GmbH, Kiel University of Applied Sciences,
Flensburg University of Applied Sciences

approx. 36 months

S3 High level of competence in the area of aguaculture in the region |
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S4 Knowledge of the variety of ecosystems in the North Sea and Baltic
Sea | S5 Good access to marine resources | W5 Costs of alternative
production still too high | O3 Increased use of alternative raw materials
and technologies | O9 Founding of hew companies, many ideas for
spin-offs, new business segments for existing companies | O10
Creation of jobs | T2 Lack of focus on strengths | T3 Long way to go
before the industrial realisation of research results | T8 Unfavourable
overall economic development

DETERMINATION OF THE ECONOMIC MARKET VALUE/POTENTIAL

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, energy

This action concerns the Calculation of economic market
value/potential of marine biotechnology in Schleswig-Holstein. The
determination of the economic potential of marine biotechnology can
be difficult by nature, because marine biotechnology is not defined
across its application areas, and therefore the market for marine
biotechnological products is very fragmented. This could be a suitable
topic for a final paper.

The objective of the action is to determine the economic market
value/potential of marine biotechnology in Schleswig-Holstein, in order
to illustrate the importance of marine biotechnology for politics and the
economy in Schleswig-Holstein.

The Calculation of economic market value/potential of marine
biotechnology will illustrate the (future) importance of marine
biotechnology.

Christian-Albrechts-Universitat zu Kiel , Kiel Institute for the World
Economy

approx. 6 months

W6 Lack of public awareness of marine biotechnology | T5 Investors
reluctant to take risks

FOOD PRODUCTION FROM MARINE RESOURCES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Nutrition

This action concerns obtaining new, healthier and sustainable foodstuff
ingredients from marine resources in Schleswig-Holstein.

Marine organisms contain important components of the human diet.
Apart from a few exceptions (fish and shellfish), these are hardly ever
used. The objective of this action is to utilise this potential.

As a result of this action, the food industry in Schleswig-Holstein will be
strengthened, for example through the extraction of Omega-3 fatty
acids from microalgae or shellfish.

Coastal Research Management GbR, DuPont, LEFO-Institut fur
Lebensmittel und Umwelt GmbH, Food Industry Cluster Schleswig-
Holstein, Lebensmittelinstitut KIN e.V., Kieler Algenstammtisch,
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Aquaculture Competence Network
Ongoing in milestones over 10 years

S3 High level of competence in the area of aquaculture in the region |
S4 Knowledge of the variety of ecosystems in the North Sea and Baltic
Sea | S5 Good access to marine resources | S10 Existence of major
cooperation partners from industry with technology competence in the
region | W5 Costs of alternative production still too high | W8 Lack of
cooperation with major international industry | O3 Increased use of
alternative raw materials and technologies | O6 Potential to offer
valuable contributions to nutrition | T2 Lack of focus on strengths

IMPROVEMENT OF SUSTAINABILITY IN MARINE AQUACULTURE

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition

This action refers to the determination of the economical potentials of
biotechnological applications in the area of marine aquaculture, in
order to increase the sustainability of the marine aquaculture in
Schleswig-Holstein.

The objective of the action is to increase the added value of
sustainable marine aquaculture in Schleswig-Holstein.

As a result of this action, undesirable developments in Schleswig-
Holstein can be prevented and economically successful systems
pursued.

Sea & Sun Technology GmbH, Fraunhofer Research Institution for
Marine Biotechnology, Association for Marine Aquaculture (GMA) Ltd.

approx. 36 months

S3 High level of competence in the area of aguaculture in the region |
W5 Cost of alternative production still too high | W6 Lack of public
awareness of marine biotechnology | W8 Lack of cooperation with
major international industry | O3 Increased use of alternative raw
materials and technologies

STRATEGIC MEASURES IN THE AREA OF ACTION:
QUALIFICATION

EXPANSION AND TRAINING OF ADMINISTRATIVE PERSONNEL IN THE AREA OF TECHNOLOGY

TRANSFER

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure refers to helping and strengthening technology transfer
for academic institutions related to marine biotechnology in Schleswig-
Holstein, for example, in cooperation contracts.

The objective of the measure is to achieve faster and smoother
cooperation between research and industry in Schleswig-Holstein.

As a result of this measure, the economic landscape of marine
biotechnology in Schleswig-Holstein will be strengthened.
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Norgenta North German Life Science Agency, The Business
Development and Technology Transfer Corporation of Schleswig-
Holstein (WTSH), Patent- und Verwertungsagentur fir die
wissenschaftlichen Einrichtungen in Schleswig-Holstein GmbH

approx. 12 to 24 months, then ongoing

S1 Diverse existing academic expertise in the region | W1 Financial
support being too short-lived | W4 Lacking cooperation of research and
science with large companies from Schleswig-Holstein | W7 Shortage
of resources at stakeholders | W8 Lack of cooperation with major
international industry | Ol Increased networking between R&D and
industry | O9 Founding of new companies, many ideas for spin-offs,
new business segments for existing companies | T3 Long way to go
before the industrial realisation of research results

TRAINING IN MARINE BIOTECHNOLOGY

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

(from SH)

Necessary duration

SWOT reference

Industry

This measure involves taking steps to improve the provision of qualified
(non-academic) personnel in the commercial area, where there is
currently a shortfall.

The objective of this measure is to provide further and higher education
for staff in technical areas related to marine biotechnology, in addition
to academically educated workers.

This measure will improve the availability of high-quality technical
personnel in the area of marine biotechnology in Schleswig-Holstein.

Kiel Centre for Marine Natural Projects (KiWizZ), Sea & Sun Technology
GmbH, Chambers of Commerce and Industry in Schleswig-Holstein,
Chamber of Crafts Schleswig-Holstein, technical colleges

approx. 2 to 3 months, then ongoing

T6 Rapid catching up of aspiring knowledge nations

EXPLORATION OF RESEARCH COOPERATION OPPORTUNITIES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure relates to the identification of possible research
cooperation for bachelor, master, and PhD-level theses in the area of
marine biotechnology in Schleswig-Holstein — in both a national and
international context.

The objective of this measure is to promote networking between
industry and higher education institutions, in order to increase the level
of application-specific qualification in Schleswig-Holstein.

This measure will raise the profile, increase the application-specific
gualification of technical staff, and improve regional, national, and
international networking and technology transfer in marine
biotechnology in Schleswig-Holstein.
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Companies related to marine biotechnology in Schleswig-Holstein,
Christian-Albrechts-Universitat zu Kiel, Flensburg University of Applied
Sciences

approx. 36 months

S1 Diverse existing academic expertise in the region | S8 Good
cooperation between SME and research | W2 Lack of anchoring of
applied research in some institutions | W3 Technology transfer strategy
not implemented across the board | W4 Lacking cooperation of
research and science with large companies from Schleswig-Holstein |
T3 Long way to go before the industrial realisation of research results |
T4 Decreasing financial means for investments (from both government
and venture capital) | T5 Investors reluctant to take risks

CREATION OF A “MARINE BIOTECHNOLOGY” DEGREE COURSE

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure concerns setting up a degree programme in marine
biotechnology in collaboration with academic stakeholders in
Schleswig-Holstein. This course will combine the research and
teaching areas of marine biotechnology. The actual form the course will
take (bachelor, masters, research-based programme) remains open
and will be a part of the implementation of this measure.

The aim of this measure is to educate qualified personnel, to
strengthen Schleswig-Holstein as a centre for higher education in
marine biotechnology, and to increase external awareness of marine
biotechnology in Schleswig-Holstein.

This measure would be a unique selling point for Schleswig-Holstein
and an important economic factor for Kiel and Schleswig-Holstein.
International cooperation can also be formed in this area.

Companies who could be incorporated for practical education,
Christian-Albrechts-Universitat zu Kiel, Flensburg University of Applied
Sciences, Research and Technology Centre Westcoast (working group
applied physics/marine technology), Fraunhofer Research Institution
for Marine Biotechnology, GEOMAR | Helmholtz Centre for Ocean
Research Kiel, GMA — Association for Marine Aquaculture Ltd.

approx. 12 months

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | S4 Knowledge of
the variety of ecosystems in the North Sea and Baltic Sea | S6 (Bio-)
technological equipment | S9 Good regional, national and international
contacts | W2 Lack of anchoring of applied research in some
institutions | W6 Lack of public awareness of marine biotechnology |
W7 Shortage of resources at stakeholders | O8 Good location and
greater focus on networking with Scandinavia and the Baltic region | T1
Changed research strategies of the research institutes | T2 Lack of
focus on strengths | T6 Rapid catching up of aspiring knowledge
nations | T7 Lack of consistency in political intention | T9 Lack of joint
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efforts and failure of networking activities

FURTHER AND ADVANCED TRAINING IN MARINE BIOTECHNOLOGY

Topic area(s)

Description

Obijective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure refers to the combination of technological and ecological
approaches through the cooperation of further education institutions
with each other, as well as with small and medium-sized companies
from Schleswig-Holstein for the development of Further and advanced
training in marine biotechnology in Schleswig-Holstein.

The objective of the measure is to increase the transfer of
(technological) knowledge and provide more personnel for the area of
marine biotechnology in Schleswig-Holstein that can be both scaled
and transferred.

Through this measure, personnel will be educated in the area of marine
biotechnology in Schleswig-Holstein.

Christian-Albrechts-Universitat zu Kiel, Flensburg University of Applied
Sciences, Fraunhofer Research Institution for Marine Biotechnology

Build-up approx. 12 months, then ongoing

S1 Diverse existing academic expertise in the region | S6 (Bio-)
technological equipment | S8 Good cooperation between SME and
research | W3 Technology transfer strategy not implemented across
the board | W4 Lacking cooperation of research and science with large
companies from Schleswig-Holstein | W10 Lack of commitment and
orientation of many companies to marine biotechnology | O1 Increased
networking between R&D and industry | O8 Good location and greater
focus on networking with Scandinavia and the Baltic states | T6 Rapid
catching up of aspiring knowledge nations | T9 Lack of joint efforts and
failure of networking activities

STRATEGIC MEASURES IN THE AREA OF ACTION: DIALOGUES &
STRUCTURES

ASPECTS OF THE BIODISCOVERY PIPELINES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Health

This measure concerns the development of long-term sustainable
economic and socio-economic concepts for researching marine
organisms in Schleswig-Holstein.

The objective of the measure is to create a structural base for the time-
intensive and cost-intensive research into marine organisms, which
enables the necessary scope for long-term research.

This measure will create the possibility for Schleswig-Holstein to adopt
an internationally significant position in the research of marine
organisms.
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Bionamics GmbH, Coastal Research & Management GbR, Kiel Centre
for Marine Natural Projects (KiWiZ), Scienamics GmbH

approx. 12 to 24 months

S1 Diverse existing academic expertise in the region | W1 Financial
support being too short-lived | W7 Shortage of resources at
stakeholders | T4 Decreasing financial means for investments (from
both government and venture capital) | T5 Investors reluctant to take
risks | T7 Lack of consistency in political intention

EXPANSION OF KNOWLEDGE AND TECHNOLOGY TRANSFER

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure is concerned with the expansion and improvement of
knowledge and technology transfer between research and the
economy in Schleswig-Holstein.

The objective of the measure is to implement structures for marine
biotechnology in Schleswig-Holstein that enable a coordinated
knowledge and technology transfer between research and business in
Schleswig-Holstein. In this context, the clarification of resource issues
for these structures must be noted in particular.

This measure will optimise the transfer of research results between
science and the economy in Schleswig-Holstein.

Scientific and research institutes, and companies with a relationship to
marine biotechnology in Schleswig-Holstein.

approx. 18 to 36 months

S1 Diverse existing academic expertise in the region | S8 Good
cooperation between SME and research | S10 Existence of major
cooperation partners from industry with technology competence in the
region | W2 Lack of anchoring of applied research in some institutions |
W3 Technology transfer strategy not implemented across the board |
W4 Lacking cooperation of research and science with large companies
from Schleswig-Holstein | O1 Increased networking between R&D and
industry | O4 Increased communication between stakeholders, as more
information exchange leads to more knowledge | T1 Changed research
strategies of the research institutes | T2 Lack of focus on strengths | T3
Long way to go before the industrial realisation of research results | T9
Lack of joint efforts and failure of networking activities

PRESENTATION OF RESEARCH FUNDING OPPORTUNITIES

Topic area(s)

Description

Objective

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure concerns the listing and regular publication of research
funding possibilities and grants in the area of marine biotechnology in
Schleswig-Holstein.

The objective of the measure is to encourage the next generation in the
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scientific area, as well as to provide targeted funding for the central
academic structure.

As a result of this measure, research in the area of marine
biotechnology in Schleswig-Holstein will be strengthened and the
appeal for the next generation of scientists will be increased.

Christian-Albrechts-Universitat zu Kiel (administration), Norgenta North
German Life Science Agency

Continual

S9 Good regional, national and international contacts | W2 Lack of
anchoring of applied research in some institutions | W4 Lacking
cooperation of research and science with large companies from
Schleswig-Holstein | W7 Shortage of resources at stakeholders | W9
Previously weak integration with the EU | T4 Decreasing financial
means for investments (from both government and venture capital)

“EARLY DRUG DISCOVERY” IN THE PHARMACEUTICAL PIPELINE

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Industry

This measure involves the development of political and financial
models in Schleswig-Holstein for the area of "Early Drug Discovery"
and transfer to the pharmaceutical pipeline.

The objective of this measure is to improve the transition from research
into an active ingredient to the actual use of the active ingredient in
pharmacy.

For Schleswig-Holstein, this could lead to more rapid success in the
extraction of new marine-biotechnology-based active ingredients and
medicines.

Bionamics GmbH, Christian-Albrechts-Universitdt zu Kiel, Coastal

Research & Management GbR, Fraunhofer Research Institution for
Marine Biotechnology, Kiel Centre for Marine Natural Projects (KiWiz),
Scienamics GmbH

approx. 8 to 24 months

S2 Available marine resources such as reference stocks and
substance collections | S5 Good access to marine resources | W1
Financial support being too short-lived | W5 Costs of alternative
production still too high | T4 Decreasing financial means for
investments (from both government and venture capital) | T5 Investors
reluctant to take risks

CREATION OF A DATABASE WITH A TECHNOLOGY AND RESEARCH FINDER

Topic area(s)

Description

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure involves the creation of a comprehensive database at
state level, which contains all research institutes and researchers,
companies related to marine biotechnology, and transfer organisations.
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In addition to the names of the organisations, the contents of the
database will also include, for example, activities, expertise, (bio)
technological equipment, and objectives of the organisations. The
database should also enable organisations to make contact with each
other.

The objective of this measure is to collate all competencies,
technologies and activities in the area of marine biotechnology in
Schleswig-Holstein and allow unrestricted access to this data for all
stakeholders. This also facilitates the transfer. It also means that
potential partners can be found more quickly and easily.

This database would create more transparency and an overview of the
organisations and their competencies in the area of marine
biotechnology in Schleswig-Holstein, as well as promoting an efficient
method of finding cooperation partners. As a result of this measure,
important information relating to marine biotechnology will be made
publicly accessible for all stakeholders.

Norgenta North German Life Science Agency, The Business
Development and Technology Transfer Corporation of Schleswig-
Holstein (WTSH), Ministries from the State of Schleswig-Holstein

approx. 6 months, then ongoing

S1 Diverse existing academic expertise in the region | S7 Activities by
Norgenta North German Life Science Agency on the topic of marine
biotechnology | S8 Good cooperation between SME and research | W3
Technology transfer strategy not implemented across the board | W4
Lacking cooperation of research and science with large companies
from Schleswig-Holstein | W6 Lack of public awareness of marine
biotechnology | W10 Lack of commitment and orientation of many
companies to marine biotechnology | O4 Increased communication
between stakeholders, as more information exchange leads to more
knowledge | T7 Lack of consistency in political intention | T9 Lack of
joint efforts and failure of networking activities

ESTABLISHMENT OF A JOINT RESEARCH LAB

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure involves setting up laboratory premises for shared use
by industry (in particular major industry), and science and research in
the area of marine biotechnology in Schleswig-Holstein.

The objective of this measure is to enable the direct and continual
exchange of knowledge on the subject of marine biotechnology.

A joint research lab in the area of marine biotechnology would be
unique within Germany and is rare even within Europe. A joint research
lab of this type, and hence also Schleswig-Holstein, would therefore
adopt a pioneering role in the area of marine biotechnology.

A major industrial company would be an important partner for the
implementation of this measure.
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The set-up phase would take approx. 2 years, in the longer term; the
concept should stabilise and become self-sustaining.

S1 Diverse existing academic expertise in the region | S6 (Bio-)
technological equipment | S8 Good cooperation between SME and
research | S10 Existence of major cooperation partners from industry
with technology competence in the region | W3 Technology transfer
strategy not implemented across the board | W4 Lacking cooperation
of research and science with large companies from Schleswig-Holstein
| O4 Increased communication between stakeholders, as more
information exchange leads to more knowledge | O9 Founding of new
companies, many ideas for spin-offs, new business segments for
existing companies | T1 Changed research strategies of the research
institutes | T3 Long way to go before the industrial realisation of
research results | T9 Lack of joint efforts and failure of networking
activities

ESTABLISHMENT OF A “MARINE BIOTECHNOLOGY” NETWORK

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure is concerned with better coordination of marine
biotechnology stakeholders in Schleswig-Holstein through one overall
institution that has, or is provided with, time and personnel. In this
respect, the Northern Network for Marine Biotechnology would be an
example of such an overall network that could take on this task.

The objectives of this measure are the improved exchange between
the stakeholders in marine biotechnology, the development of joint
projects and strategies, linking of ideas, raising the awareness of
marine biotechnology in Schleswig-Holstein, and creating increased
transparency. As a rule, competitive thinking should be suppressed
and a sense of collaborative atmosphere fostered among the
stakeholders.

Good collaboration between the marine biotechnology stakeholders in
Schleswig-Holstein can only be promoted through regular exchange.

Science and research institutions, and companies related to marine
biotechnology in Schleswig-Holstein, Norgenta North German Life
Science Agency (Coordination)

Set-up at least 6 months, then ongoing

S1 Diverse existing academic expertise in the region | S7 Activities by
Norgenta North German Life Science Agency on the topic of marine
biotechnology | S8 Good cooperation between SME and research | S9
Good regional, national, and international contacts | S10 Existence of
major cooperation partners from industry with technology competence
in the region | W3 Technology transfer strategy not implemented
across the board | W4 Lacking cooperation of research and science
with large companies from Schleswig-Holstein | W6 Lack of public
awareness of marine biotechnology | W9 Previously weak integration
with the EU | W10 Lack of commitment and orientation of many
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companies to marine biotechnology | O1 Increased networking
between R&D and industry | O4 Increased communication between
stakeholders, as more information exchange leads to more knowledge
| T2 Lack of focus on strengths | T4 Decreasing financial means for
investments (from both government and venture capital) | T9 Lack of
joint efforts and failure of networking activities

USE OF TECHNOLOGY SCOUTS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure concerns the use of technology scouts specifically for the
area of marine biotechnology, who search science and research
institutions in the area of marine biotechnology for ideas and potentials
for the use of marine biotechnology in industry.

The objective of the measure is to make (new) companies aware of the
possibilities of marine biotechnology and therefore open up (new)
application areas for marine biotechnology.

The technology scouts can contribute towards raising company
awareness of the possibilities of marine biotechnology in Schleswig-
Holstein, and how marine biotechnology could be used within these
companies.

The Business Development and Technology Transfer Corporation of
Schleswig-Holstein (WTSH)

Continual

S8 Good cooperation between SME and research | W2 Lack of
anchoring of applied research in some institutions | W3 Technology
transfer strategy not implemented across the board | W4 Lacking
cooperation of research and science with large companies from
Schleswig-Holstein | W6 Lack of public awareness of marine
biotechnology | W10 Lack of commitment and orientation of many
companies to marine biotechnology | O1 Increased networking
between R&D and industry | O4 Increased communication between
stakeholders, as more information exchange leads to more knowledge
| O9 Founding of new companies, many ideas for spin-offs, new
business segments for existing companies | T2 Lack of focus on
strengths | T3 Long way to go before the industrial realisation of
research results | T5 Investors reluctant to take risks

MAINTENANCE, EXPANSION AND USE OF A LIBRARY OF PURE SUBSTANCES

Topic area(s)

Description

Objective

Health

This measure concerns the expansion, maintenance, and use of a pure
substance library in Schleswig-Holstein. This would require networking
with partners who are also active in the clinical phase. Collaboration,
for example, with the trade association of the pharmaceutical research
industry would also be desirable.

The objective of this measure is to utilise the existing network of
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partners and to improve the transfer of results between partners.

Through this measure, existing resources in the area of pure substance
libraries are maintained and used, thus contributing towards reinforcing
Schleswig-Holstein as a research location.

Christian-Albrechts-Universitat zu Kiel, Fraunhofer Research Institution
for Marine Biotechnology, Kiel Centre for Marine Natural Projects
(KiWiz), University Medical Center Schleswig-Holstein

approx. 6 months, then ongoing

S1 Diverse existing academic expertise in the region | S2 Available
marine resources such as reference stocks and substance collections |
S4 Knowledge of the variety of ecosystems in the North Sea and Baltic
Sea | S5 Good access to marine resources | W3 Technology transfer
strategy not implemented across the board | O7 Participation in ERA-
NET marine biotechnology | T1 Changed research strategies of the
research institutes | T9 Lack of joint efforts and failure of networking
activities

MAINTENANCE, EXPANSION AND USE OF “BIODATABASES”

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Cultivation of known and unknown microorganisms

This measure refers to the maintenance, expansion, and use of (cross-
institutional) “biodatabases”, which manage and analyse the sample
stocks of marine organisms in Schleswig-Holstein, together with
corresponding data. The linking of existing databases in Schleswig-
Holstein is important for this measure. Issues pertaining to intellectual
property and access rights to the database will also have to be
clarified.

The objective of this measure is to use the “biodatabases” to create a
central basis for access to resources, to acquire new research
resources, and to advance "open innovation".

The realised access to marine bioresources via “biodatabases” could
represent a unique selling point for Schleswig-Holstein as a research
location within Germany.

Christian-Albrechts-Universitat zu Kiel, Fraunhofer Research Institution
for Marine Biotechnology, GEOMAR | Helmholtz Centre for Ocean
Research Kiel, Kiel Centre for Marine Natural Projects (KiWizZ), GMA —
Association for Marine Aquaculture Ltd.

Set-up approx. 12 months

S1 Diverse existing academic expertise in the region | S2 Available
marine resources such as reference stocks and substance collections |
S4 Knowledge of the variety of ecosystems in the North Sea and Baltic
Sea | S5 Good access to marine resources | S6 (Bio-) technological
equipment | T1 Changed research strategies of the research institutes |
T3 Long way to go before the industrial realisation of research results |
T6 Rapid catching up of aspiring knowledge nations | T9 Lack of joint
efforts and failure of networking activities
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INTEGRATION INTO OTHER NETWORKS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure concerns the integration of a marine biotechnology
network into existing network structures in the area of life sciences.

The objective of the measure is to create a network among
stakeholders, to provide exchange platforms, and to strengthen the
public perception of marine biotechnology regionally, nationally, and
internationally.

The strengthening and expansion of existing communication structures
forms the basis for technology and knowledge transfer, in particular
between public research and small and medium-sized businesses.

Norgenta North German Life Science Agency, The Business
Development and Technology Transfer Corporation of Schleswig-
Holstein (WTSH)

approx. 36 months

S1 Diverse existing academic expertise in the region | S7 Activities by
Norgenta North German Life Science Agency on the topic of marine
biotechnology | S9 Good regional, national and international contacts |
W6 Lack of public awareness of marine biotechnology | O4 Increased
communication between stakeholders, as more information exchange
leads to more knowledge | T2 Lack of focus on strengths | T3 Long
way to go before the industrial realisation of research results | T6 Rapid
catching up of aspiring knowledge nations | T7 Lack of consistency in
political intention | T9 Lack of joint efforts and failure of networking
activities

CREATION OF A SHARED PLATFORM FOR COMPANIES

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure refers to the creation of an Internet platform or a
competence network of marine biotechnology companies in Schleswig-
Holstein with partners from industry and academia.

The objective is to strengthen business among companies that work
specifically in marine biotechnology areas, through presenting a united
public presence, for example under the label “Marine Biotechnology
Schleswig-Holstein”.

As a result of this measure, the perception of marine biotechnology in
Schleswig-Holstein will be strengthened and job availability will be
increased.

The selection of possible partners depends on how the platform is
equipped.

approx. 8 months, then ongoing

S1 Diverse existing academic expertise in the region | S8 Good
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cooperation between SME and research | S9 Good regional, national
and international contacts | S10 Existence of major cooperation
partners from industry with technology competence in the region | W3
Technology transfer strategy not implemented across the board | W4
Lacking cooperation of research and science with large companies
from Schleswig-Holstein | W6 Lack of public awareness of marine
biotechnology | W7 Shortage of resources at stakeholders | W8 Lack of
collaboration with major international industry | W10 Lack of
commitment and orientation of many companies to marine
biotechnology | O1 Increased networking between R&D and industry |
04 Increased communication between stakeholders, as more
information exchange leads to more knowledge | O10 Creation of jobs |
T7 Lack of consistency in political intention | T9 Lack of joint efforts and
failure of networking activities

CREATION OF A TECHNOLOGY PLATFORM “MARINES BIOTECHNIKUM”

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

(from SH)

Necessary duration

SWOT reference

Industry

This measure refers to the creation and maintenance of a technology
platform in Schleswig-Holstein that is financed in the long term by its
users.

The objective of this measure is to make process knowledge and
systems available for scaling tasks.

This measure enables greater sales volumes in marine biotechnology
in Schleswig-Holstein.

Christian-Albrechts-Universitat zu Kiel, Flensburg University of Applied
Sciences, Fraunhofer Research Institution for Marine Biotechnology,
Kiel Centre for Marine Natural Projects (KiWiz), DuPont

approx. 36 months

S1 Diverse existing academic expertise in the region | S6 (Bio-)
technological equipment | S8 Good cooperation between SME and
research | S10 Existence of major cooperation partners from industry
with technology competence in the region | W3 Technology transfer
strategy not implemented across the board | W8 Lack of collaboration
with  major international industry | O4 Increased communication
between stakeholders, as more information exchange leads to more
knowledge | T1 Changed research strategies of the research institutes
| T3 Long way to go before the industrial realisation of research results
| T6 Rapid catching up of aspiring knowledge nations | T9 Lack of joint
efforts and failure of networking activities

AWARENESS RAISING AMONG COMPANIES AND MULTIPLIERS

Topic area(s)

Description

Nutrition, health, industry

This measure describes a type of “advertising campaign” for marine
biotechnology in Schleswig-Holstein, in order to raise awareness of this
topic among companies in the pharmaceutical and cosmetic industries,
etc., as well as multiplicators such as chambers, associations, and
business development groups. One possibility would be, for example,
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the publication of articles on the topic of marine biotechnology in
newspapers, magazines, etc.

The objective of this measure is to raise the profile of marine
biotechnology among the general public, as well as decision-makers,
and to inspire them in the subject.

This measure is of great importance. Interest leads to increased
demand, and inspiration leads to increased funding.

Science and research institutions, and companies related to marine
biotechnology in Schleswig-Holstein, Norgenta North German Life
Science Agency

approx. 36 months

W6 Lack of public awareness of marine biotechnology | T2 Lack of
focus on strengths | T9 Lack of joint efforts and failure of networking
activities

STRENGTHENING OF “ENTREPRENEURSHIP”

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners

(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure is concerned with strengthening entrepreneurial
competence in the area of marine biotechnology in Schleswig-Holstein.

The objective of this measure is to encourage entrepreneurial spirit,
and to support the formation of new companies from science and
research.

As a result of this measure, the entrepreneurial spirit and the
implementation of innovations in marine biotechnology in Schleswig-
Holstein are strengthened.

Christian-Albrechts-Universitat zu Kiel (business studies courses),
Flensburg University of Applied Sciences, The Business Development
and Technology Transfer Corporation of Schleswig-Holstein (WTSH),
Kiel Centre for Marine Natural Projects (KiWizZ), SMEs, founders of
new companies

Build-up approx. 14 months, then ongoing

S1 Diverse existing academic expertise in the region | W4 Lacking
cooperation of research and science with large companies from
Schleswig-Holstein | W6 Lack of public awareness of marine
biotechnology | W10 Lack of commitment and orientation of many
companies to marine biotechnology | O1 Increased networking
between R&D and industry | O9 Founding of new companies, many
ideas for spin-offs, new business segments for existing companies |
010 Creation of jobs | T4 Decreasing financial means for investments
(from both government and venture capital) | TS5 Investors reluctant to
take risks
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SYSTEMATIC PREPARATION OF PROJECTS

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure refers to the possibilities for increasing the acquisition of
research funding for Schleswig-Holstein research institutes.
Possibilities are offered in the next EU Framework Programme for
research and innovation (Horizon 2020), or the future ERA-NET for
marine biotechnology.

The objective of the measure is to strengthen research in the area of
marine biotechnology in Schleswig-Holstein with the use of EU funding.

Through the acquisition of research funding for projects, Schleswig-
Holstein can be strengthened as a research location in the area of
marine biotechnology.

Science and research institutions, and companies related to marine
biotechnology in Schleswig-Holstein (in particular SME), Norgenta North
German Life Science Agency

Build-up approx. 6 to 12 months, then ongoing

S1 Diverse existing academic expertise in the region | S7 Activities by
Norgenta North German Life Science Agency on the topic of marine
biotechnology | S9 Good regional, national and international contacts |
W1 Financial support being too short-lived | W9 Previously weak
integration with the EU | O7 Participation in ERA-NET marine
biotechnology | O8 Good location and greater focus on networking with
Scandinavia and the Baltic states | T4 Decreasing financial means for
investments (from both government and venture capital) | T5 Investors
reluctant to take risks

EVENT SERIES ,,MARINE BIOTECHNOLOGY*

Topic area(s)

Description

Objective

Significance
(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, energy

This measure refers to making companies in Schleswig-Holstein aware
of the numerous and varied application areas of marine biotechnology.
This could take place, for example, as a series of events on “marine
biotechnology” relating to different application areas.

The objective of this measure is to demonstrate to companies the
potential ways in which marine biotechnology could be used in their
company for the development of (new) products. This enables the
opening up of new application areas for marine biotechnology.

As a result of this measure, the business location of Schleswig-Holstein
can be strengthened in the area of marine biotechnology.

Norgenta North German Life Science Agency

approx. 1 year

S7 Activities by Norgenta North German Life Science Agency on the
topic of marine biotechnology | S8 Good cooperation between SME
and research | S10 Existence of major cooperation partners from
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industry with technology competence in the region | W3 Technology
transfer strategy not implemented across the board | W4 Lacking
cooperation of research and science with large companies from
Schleswig-Holstein | W6 Lack of public awareness of marine
biotechnology | W10 Lack of commitment and orientation of many
companies to marine biotechnology | O1 Increased networking
between R&D and industry | O4 Increased communication between
stakeholders, as more information exchange leads to more knowledge
| O9 Founding of new companies, many ideas for spin-offs, new
business segments for existing companies | T2 Lack of focus on
strengths | T5 Investors reluctant to take risks

IMPROVEMENT OF EXTERNAL IMAGE

Topic area(s)

Description

Objective

Significance

(for MB in SH)

Possible partners
(from SH)

Necessary duration

SWOT reference

Nutrition, health, industry, cultivation of known and unknown
microorganisms, energy

This measure is concerned with communicating the potentials of
marine biotechnology in Schleswig-Holstein.

The objective of the measure is to raise the profile of marine
biotechnology in Schleswig-Holstein.

As a result of this measure, the potential of marine biotechnology in
Schleswig-Holstein will be strengthened.

Science and research institutions, and companies related to marine
biotechnology in Schleswig-Holstein, sociologists, marine
biotechnology experts, lobbyists

approx. 36 months

S1 Diverse existing academic expertise in the region | S3 High level of
competence in the area of aquaculture in the region | S4 Knowledge of
the variety of ecosystems in the North Sea and Baltic Sea | S5 Good
access to marine resources | S7 Activities by Norgenta North German
Life Science Agency on the topic of marine biotechnology | W6 Lack of
public awareness of marine biotechnology | T7 Lack of consistency in
political intention | T9 Lack of joint efforts and failure of networking
activities | T10 Low acceptance of genetically modified organisms
among the general population

STRENGTHENING OF PUBLIC RELATIONS WORK FOR AQUACULTURES

Topic area(s)

Description

Objective

Nutrition

This measure concerns an increase in public relations in the area of
aquacultures, in order to raise awareness of sustainable aquacultures
among the general population in Schleswig-Holstein. Various forms of
communication could be used, including events, press releases,
brochures, etc.

The objective of this measure is to strengthen the aquaculture activities
in Schleswig-Holstein, promote a broad understanding for modern
aquaculture, and to raise publicity for the focal centres in the area of
aquaculture in Schleswig-Holstein.
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This measure will sensitise the awareness of the population in
Schleswig-Holstein towards marine biotechnology, and highlight the
importance of aquaculture facilities.

Fraunhofer Research Institution for Marine Biotechnology, GEOMAR |
Helmholtz Centre for Ocean Research Kiel, Kieler Algenstammtisch,
Aquaculture Competence Network, Association for Marine Aquaculture
(GMA) Ltd.

approx. 6 to 18 months

S3 High level of competence in the area of aquaculture in the region |
W6 Lack of public awareness of marine biotechnology | T7 Lack of
consistency in political intention | T9 Lack of joint efforts and failure of
networking activities

In order to guarantee transparency, the individual strategic measures
and proposed actions were assigned to the relevant area of action
based on the focus topic. In many cases, however, the measures and
proposed actions contribute to multiple areas of action. The following
lllustration 40 provides an overview of the contribution of strategic
measures and proposed actions to the individual areas of action.

Diagrams showing the assignment of the strategic measures and
proposed actions to the individual elements of the SWOT (strengths,
weaknesses, opportunities, and threats) analysis can be found in the
appendix. These diagrams enable us to identify the contribution made
by the actions to the individual elements of the SWOT.

Analysis and cultivation of microorganisms in v

biofilters

Linking of marine biotechnology to other v

technologies

Aspects of the biodiscovery pipelines v v v
Expansion of knowledge and technology transfer v v
Expansion and training of administrative personnel v v v

in the area of technology transfer

Training in marine biotechnology v v

Exploration of research cooperation opportunities v

Construction of energy self-sufficient biotechnical v

production facilities

Presentation of research funding opportunities v

“Early Drug Discovery” in the pharmaceutical v
pipeline

Determination of the efficiency of new marine v

biomaterials

Creation of a database with a technology and v
research finder

Establishment of a Joint Research Lab v
Establishment of a “Marine Biotechnology” network v
Creation of a “Marine Biotechnology” degree course

Use of chip technology v
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Research

Industriali-
sation

Industry

Qualifi-
cation

Dialogues
&
Structures

Use of marine biomaterials in tissue engineering

Use of marine cell cultures as a test system in
environmental measurement technology

Use of microalgae for improving animal breeding

ANER N NN

Use of technology scouts

Use of cell cultures in matrices used for medical
purposes

<\

Energy generation from genetically modified marine
organisms

<\

Development of a test system for biofilms

\

Development of new marine aquaculture facilities

Development and use of probiotics and prebiotics
for fish

Research into new marine nanoparticles

Maintenance, expansion and use of a library of pure
substances

Maintenance, expansion and use of “Biodatabases”

NYRVANEN

Determination of the economic market value/potential

Utilisation of feed/foodstuff additives from marine
cell cultures

<\

Establishing long-term cell cultures from marine
invertebrates

<

Further and advanced training in marine
biotechnology

Food production from marine resources

Scope of expression hosts

ANIRN

Integration into other networks

Metagenome analysis in the North Sea and Baltic
Sea

Use of metagenomics, bioinformatics, gene
databases, and heterologous expression

Use of algae for energy generation and storage

Use of microorganisms as food supplement
producers

Production of marine molecules

Production of biopolymers

NYANIENENENEN

Creation of a common platform for companies

Creation of a technology platform “Marines
Biotechnikum”

<\

Awareness raising among companies and
multipliers

Strengthening of “entrepreneurship”

<

Systematic preparation of projects

Study of microalgae from the waters of Schleswig-
Holstein

Event series ,Marine Biotechnology*

Improvement of external presentation

Improvement of fish health in integrated
aquaculture

Improvement of sustainability in marine aquaculture

Improvement of up scaling in marine aquaculture

Strengthening of public relations work for
aquacultures
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Dialogues
&
Structures

Areas of action Tl

Measures Cerria Qualifi-
cation

and proposed actions

Further development of multitrophic marine v v
aquaculture

Increase in active substances in microalgae under v
defined conditions

sation (el

Ilustration 40: Assignment of actions to areas of action - full overview

Source: dsn’s own illustration
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D.3 The implementation process

The Masterplan Marine Biotechnology has been developed by dsn and
Norgenta during a 12-month process involving collaboration with a large
number of stakeholders from industry, science, politics, and government.

In particular, it is important to mention the specialist advisory committee,
who provided constructive cooperation for development of the Masterplan
through several combined advisory committee meetings. The participants
of both workshops, as well as the numerous interviewees contributed a
wide range of content appraisals and ideas for possible actions to the
process. Without the voluntary completion of surveys by companies and
institutions we contacted, the necessary data basis would have been
inadequate. Overall, the Masterplan, together with all its recommendations,
has been positioned on a broad basis through the involvement of the
relevant stakeholders.

As a result, the Masterplan demonstrates the areas of action, concrete
measures, and strategies with which stakeholders from business,
science, and politics can make systematic use of the many and varied
economic and ecological opportunities that marine biotechnology offers
for growth and employment in Schleswig-Holstein.

It would be welcomed if the Ministry of Economic Affairs, Employment,
Transport and Technology Schleswig-Holstein were to create a political
legitimation basis for the implementation of the Masterplan Marine
Biotechnology, e.g. through an appropriate cabinet motion with
operational key tasks.

Due to the diverse application areas of marine biotechnology, the
cooperation of many departments of the State government is necessary
for successful implementation of the Masterplan. The affected
departments must therefore cooperate closely with each other on all
levels. This networking requirement also applies for the stakeholders
from science and research — it is imperative that they network among
themselves and with each other.

With its initiative “Sea Our Future”, the state of Schleswig-Holstein
already has a framework in place that ensures this networking among
political decision-makers.

In the “Sea Our Future" initiative, all maritime activities of the state
government are bundled together. The state initiative is coordinated by
the Ministry of Economic Affairs, Employment, Transport and
Technology Schleswig-Holstein.

The existence of the interdepartmental inter-ministerial working group of
the State Secretaries of all affected departments, which is chaired by the
Ministry of Economic Affairs, Employment, Transport and Technology
and advised by the maritime coordinator of the State of Schleswig-
Holstein, means that a strategic control centre (steering committee) for
implementing the Masterplan has already been established in the state.
The inter-ministerial working group “Sea Our Future”, which is assigned
to the steering committee, serves as the authoritative administrative
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implementation structure.

It is therefore recommended that the measures and actions in the
Masterplan Marine Biotechnology are included in the activities of the
state initiative “Sea Our Future”. The realisation should be controlled by
the inter-ministerial working group of the state secretaries, and the
degree of realisation inspected by the inter-ministerial working group.

The objectives of this group are closely related to the objectives of the
“Blue Growth” strategy of the European Commission, in which marine
biotechnology plays an important role.

The implementation of the Masterplan, the creation of the necessary
structures, and the further development of the corporate landscape must
be accompanied by a broad public discourse, in order to ensure
sustainable social and political support, and thereby leverage the great
potential of marine biotechnology in the long term.

It would therefore be welcomed if the State parliament (together with its
committees and fractions) could be incorporated into the implementation
work of the Masterplan Marine Biotechnology via suitable regular
reports, and the parliamentary will is formed by a broad discourse within
the parties represented in the state.

The regional innovation strategy of the state of Schleswig-Holstein is
currently under development. This will determine to a large extent how
the structured EU funding in the programme phase 2014 — 2020 is used.
An appropriate level of inclusion of marine biotechnology in this regional
innovation strategy would not only signify a clear political commitment to
the potentials and opportunities of marine biotechnology, but would also
provide important encouragement for all stakeholders in science and
industry. The relevant inclusion of the Masterplan Marine Biotechnology
with its systematic processing of the SWOT analysis, the derived areas
of action, and the strategic measures and proposed actions (assigned to
the SWOT analysis) in the regional innovation strategy would be an
important instrument for ideal promotion, and would attract awareness
throughout Germany and Europe.

For the implementation of the Masterplan Marine Biotechnology, suitable
segments can be included in each of the four EU funding schemes
(EAFRD, ERDF, ESF, EFF).**

An effective and appropriate implementation of the Masterplan Marine
Biotechnology can, at least for a while, offer advantages for securing
economic advancements in competition with other developed and
emerging economies. The implementation can also help to realise a
model of, and provide support for, the inevitable transformation process
of current economic forms and structures into a sustainable bio-
economy. This requires clear, chronologically differentiated objectives,
effect-oriented strategies, and patience from all stakeholders in the
realisation process.
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This also requires sufficient financial resources, which, due to the current
budgetary strains on the state of Schleswig-Holstein, will have to be
obtained primarily through application for European funds, in addition to
the structured funding programmes named above, as well as from
federal government funding. Funding approaches for marine
biotechnology are available in the funding possibilities of various federal
ministries (e.g. the Federal Ministry of Education and Research (BMBF),
the Federal Ministry of Economics and Technology (BMWi), the Federal
Ministry of Food, Agriculture and Consumer Protection (BMELV), the
Federal Ministry of Labour and Social Affairs (BMAS), and the Federal
Ministry for Economic Cooperation and Development (BMZ).'%2

If all involved parties engage in targeted fund scouting on these levels,
any additional strain on the state budget can be limited and can be over-
compensated through the additional revenues resulting from increased
value addition.

State funds from the funding sources of all affected departments,
although in particular from the funds for promoting innovation,
technology transfer, and the state initiative “Sea Our Future”, which is to
be accordingly equipped from a financial perspective, should be used
with lower priority to other funding possibilities and mostly in situations
where they enable a particular "leveraging effect” for other funds.

However, sufficient and, if necessary, rapidly available co-financing
funds for European and federal funds should also be ensured at state
level.

Together with the state, the marine biotechnology stakeholders should
consider whether the current informal network of the Northern Network
for Marine Biotechnology association could be strengthened through
permanent institutionalisation, and set up on a broader basis through
close cooperation with the new organisation Life Science Nord e.V. This
would also presumably lead to the identification of completely new,
previously unidentified other scientific and industrial cooperation
partners. Due to the special integration between Norgenta and the
association, this network should primarily be overseen by Norgenta,
since Norgenta offers in-depth competence and diverse regional, cross-
regional, European, and international contacts in the area of marine
biotechnology, and guarantees a connection to the biotechnology and
medical technology industry across all German states. This should take
place in close cooperation with the WTSH, in order to avoid unnecessary
duplication of structures and tasks, and to incorporate the state-specific
specialist skills of the WTSH.

Competence centres are important instruments for networking between
science and industry. Competence centres closely related to the marine
biotechnology area of action are the Aquaculture Competence Center
affiliated to the Association for Marine Aquaculture Ltd. in Bisum, the
Fraunhofer Research Institution for Marine Biotechnology (EMB) in
Lubeck, and the Kiel Centre for Marine Natural Projects (KiWizZ) at
GEOMAR | Helmholtz Centre for Ocean Research. These institutions
form the foundations for marine biotechnology in Schleswig-Holstein.
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Closer networking of these competence centres with each other, and
with the public research facilities in the state could open up new
possibilities for improved value creation. Cooperation with industry could
contribute towards sustainable development and financing of the
competence centres. Examples of productive cooperation could be
formed with the association of research-based pharmaceutical
companies (VfA) or, for example, cooperation agreements between
GEOMAR and the Christian-Albrechts-Universitat zu Kiel, in order to
establish cooperation with the pharmacy area.

Since marine biotechnology has not yet been definitively assigned to
existing cluster structures, a coordination office for marine biotechnology
shall be created based on the model of the state-funded coordination
office for aquaculture at the Association for Marine Aquaculture Ltd. and
the corresponding model of the coordination office for electro mobility at
the WTSH. This coordination office will efficiently advance the necessary
networking and institutionalisation processes in the state and promote
economic synergies.

The cluster management groups from the areas of life sciences
(Norgenta), nutrition (foodRegio and the Food Industry Cluster
Schleswig-Holstein), and maritime industry (Maritime Cluster Northern
Germany) are particularly close in topic to marine biotechnology. The
coordination office for marine biotechnology can support the cross-
industry and cross-cluster networking between stakeholders, and gain
and utilise the relevant cluster management groups as co-managers of
the implementation process.

The reinforcement of the economic process and creation of value in the
area of marine biotechnology must always bear in mind the objective of
increasing private financing for all stakeholders and projects. The
provision of private capital, alongside the various forms of state aid for
forming new companies, co-insurance, lending, and funding, is facilitated
by a clear statement from all stakeholders about the potentials and
opportunities of marine biotechnology, as well as through independent
financing contributions from all parties in support of innovative projects.

The objective of the Masterplan Marine Biotechnology is to provide
support for this process. Since this Masterplan has been created as part
of the SUBMARINER project, it is hoped that it will also attract attention
and take effect beyond state boundaries.
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® Marine Board-ESF (2010), p. 7
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® Marine Board-ESF (2010), p. 9

" Global Industry Analysts, Inc (2011)

8 Marine Board-ESF (2010), p. 9

° CRM-Coastal Research Management, as at 27.09.2012

% Norgenta North German Life Science Agency (2011), pp. 9-11

" Food and Agriculture Organization of the UN (2011)

12 Stienen (2003), p. 6
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* Kube N., Waller U. (2003)
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7 Schulz R. (2011)

'8 Federal Ministry of Education and Research (BMBF) (), as at 20.03.2012
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Appendix

Expert workshop 1, held on 24.04.2012 — List of participants
Expert workshop 2, held on 07.08.12 — List of participants

Founding members of the Northern Network for Marine Biotechnology (Nordverbundes
Marine Biotechnologie - Wirk- und Wertstoffe aus Marinen Organismen)

Assignment of the strategic measures and proposed actions to the individual SWOT
elements (Strengths, Weaknesses, Opportunities, Risks)
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MASTERPLAN MARINE BIOTECHNOLOGY SCHLESWIG-HOLSTEIN
— A REGIONAL DEVELOPMENT STRATEGY

EXPERT WORKSHOP: MASTERPLAN MARINE
BIOTECHNOLOGY SCHLESWIG-HOLSTEIN

TUESDAY, 24™ APRIL 2012, 10AM TO 3PM,
FRAUNHOFER EMB, PAUL-EHRLICH-STR. 1-3, 23562 LUBECK

LIST OF PARTICIPANTS
(VERSION: 24.04.2012)
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Ralf Duckert dsn Analysen & Strategien | Kooperationsmanagement, Kiel

MinR’in Susanne Flechsig Federal Ministry of Economics and Technology, Directorate-
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Dr Thomas Frahm Norgenta North German Life Science Agency, Hamburg

Dr Udo Friedrich DuPont, Niebull

Dr Marina Gebert Fraunhofer Research Institution for Marine Biotechnology, Libeck
Daniel Klose dsn Analysen & Strategien | Kooperationsmanagement, Kiel

Prof. Dr Charlie Kruse Fraunhofer Research Institution for Marine Biotechnology, Libeck
Dr Antje Labes GEOMAR | Helmholtz Centre for Ocean Research Kiel

Dr Steffen Lisse Ministry of Economic Affairs, Employment, Transport and

Technology Schleswig-Holstein, Kiel

Dr Ronny Marquardt Fraunhofer Research Institution for Marine Biotechnology, Libeck

Dr Imke Schneemann Norgenta North German Life Science Agency, Kiel
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MASTERPLAN MARINE BIOTECHNOLOGY SCHLESWIG-HOLSTEIN
— A REGIONAL DEVELOPMENT STRATEGY

EXPERT WORKSHOP: MASTERPLAN MARINE
BIOTECHNOLOGY SCHLESWIG-HOLSTEIN

TUESDAY, 7" AUGUST 2012, 10AM TO 3PM,
WISSENSCHAFTSPARK KIEL, NEUFELDTHAUS (3RD FLOOR),
FRAUNHOFSTRARE 2, 24106 KIEL
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(VERSION: 07.08.2012)
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BioCon Valley® GmbH, Greifswald

Ralf Duckert

dsn Analysen & Strategien | Kooperationsmanagement, Kiel

Dr Hinrich Habeck

Norgenta North German Life Science Agency, Hamburg

Daniel Klose

dsn Analysen & Strategien | Kooperationsmanagement, Kiel
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Ministry of Economic Affairs, Employment, Transport and
Technology Schleswig-Holstein, Kiel
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Fraunhofer Research Institution for Marine Biotechnology, Libeck
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Sea & Sun Technology GmbH, Trappenkamp
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Dr Levent Piker
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Dr Imke Schneemann

Norgenta North German Life Science Agency, Kiel

Prof. Dr Carsten Schulz

GMA - Association for Marine Aquaculture Ltd., Biusum

Dr Klaus Vanselow

Westcoast Research and Technology Centre, Bisum
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FOUNDING MEMBERS OF THE NORTHERN NETWORK
FOR MARINE BIOTECHNOLOGY (NORDVERBUND
MARINE BIOTECHNOLOGIE — WIRK- UND WERTSTOFFE

AUS MARINEN ORGANISMEN)
VERSION: 2010

Name Institution, Place

Prof. Dr Ulrike Lindequist Institute of Marine Biotechnology, Greifswald

Dr Levent Piker CRM - Coastal Research & Management GbR, Kiel
Dr Gudrun Mernitz BioCon Valley® GmbH, Greifswald

Dr Ulf Menyes neoplas GmbH, Greifswald

Fraunhofer Research Institution for Marine

Dr Marina Gebert Biotechnology (EMB), Liibeck

CAU Kiel, Research and Technology Centre

Dr Klaus H. Vanselow Westcoast, Bisum

CAU Kiel, Research and Technology Centre

Dr Kal Marxen Westcoast, Bisum

Prof. Dr Carsten Claussen European ScreeningPort Hamburg, Hamburg
Heike Temme Helmut-Schmidt-Universitat, Hamburg
Britta Oellrich Inwater Biotec GmbH, Kiel
Dr Sebastian Lippemeier BlueBio Tech GmbH, Blisum
The Business Development and Technology
Ulrich Hausner Transfer Corporation of Schleswig-Holstein
(WTSH), Kiel
Norgenta North German Life Science Agency,

Gabriele Huhn Lilbeck

IFM-GEOMAR, Kiel;

Prof. Dr Johannes F. Imhoff MicrobiMaris Biotec GmbH, Preetz
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Assignment of the strategic measures and proposed actions to the individual SWOT elements
(Strengths, Weaknesses, Opportunities, Threats)

The following diagrams show the assignment of the campaign ideas to the individual elements of the SWOT (strengths, weaknesses, opportunities,
and threats) analysis. The diagrams enable us to identify the contribution made by the actions to the individual elements of the SWOT.

Assignment of the strategic measures and proposed actions to the strengths

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Diverse Available High level of | Knowledge of | Good access | (Bio-) Activities by | Good Good Existence of
Strengths of the | existing marine competence | the variety of | to marine technological | Norgenta cooperation | regional, major
SWOT analysis | academic resources in the area of | ecosystems | resources equipment North between national and | cooperation
] expertise in | such as aquaculture | in the North German Life | SME and international | partners from
Strategic measures the region reference in the region | Sea and Science research contacts industry with
and proposed stocks and Baltic Sea Agency on technology
actions substance the topic of competence
collections marine bio- in the region
technology
Analysis and cultivation of microorganisms in v
biofilters
Determination of the efficiency of new marine v v
biomaterials
Use of chip technology v v v
Use of marine biomaterials in tissue v v v
engineering
Use of marine cell cultures as a test system in v v
environmental measurement technology
Use of microalgae for improving animal v v
breeding
Use of cell cultures in matrices used for v v v
medical purposes
Energy generation from genetically modified v v
marine organisms
Development of a test system for biofilms v v
Development and use of probiotics and v v v

prebiotics for fish

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



- 153 -

storage

S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10
Diverse Available High level of | Knowledge of | Good access | (Bio-) Activities by | Good Good Existence of
Strengths of the | existing marine competence | the variety of | to marine technological | Norgenta cooperation | regional, major
SWOT analysis | academic resources in the area of | ecosystems | resources equipment North between national and | cooperation
) expertise in | such as aquaculture | in the North German Life | SME and international | partners from
Strategic measures the region reference in the region | Sea and Science research contacts industry with
and proposed stocks and Baltic Sea Agency on technology
actions substance the topic of competence
collections marine bio- in the region
technoloy
Research into new marine nanoparticles v
Utilisation of feed/foodstuff additives from v ‘/
marine cell cultures
Establishing long-term cell cultures from ‘/
marine invertebrates
Scope of expression hosts v
Metagenome analysis in the North Sea and
Baltic Sea v v v
Use of metagenomics, bioinformatics, gene ‘/ \/ ‘/ ‘/
databases and heterologous expression
Use of algae for energy generation and ‘/ \/ ‘/

Use of microorganisms as food supplement
producers

Examination of microalgae from the North
and Baltic Sea

AN

v

<

Improvement of fish health in integrated
aquaculture

v

v

Increase in active substances in microalgae
under defined conditions

Linking of marine biotechnology to other
technologies

v

v

v

v

Industrialisation

v

Use of high-throughput enzyme screening

v

v

Development of new marine aquaculture
facilities

AN

v

Production of marine molecules

Production of biopolymers

SN NS

AR IR NN
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S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10
Diverse Available High level of | Knowledge of | Good access | (Bio-) Activities by | Good Good Existence of
Strengths of the | existing marine competence | the variety of | to marine technological | Norgenta cooperation | regional, major
SWOT analysis academic resources in the area of | ecosystems | resources equipment North between national and | cooperation
) expertise in | such as aquaculture | in the North German Life | SME and international | partners from
Strategic measures the region reference in the region | Sea and Science research contacts industry with
and proposed stocks and Baltic Sea Agency on technology
actions substance the topic of competence
collections marine bio- in the region
technoloy

Improvement of up scaling in marine
aquaculture

v

v

Further development of multitrophic marine
aquaculture

Construction of energy self-sufficient
biotechnical production facilities

v

Calculation of economic market
value/potential

Food production from marine resources

Improvement of sustainability in marine
aquaculture

Expansion and training of administrative
personnel in the area of technology transfer

‘Qualifications

Training in marine biotechnology

Exploration of research cooperation
opportunities

Creation of a “Marine Biotechnology” degree
course

<

Further and advanced training in marine
biotechnology

Aspects of the biodiscovery pipelines

Dialogues & Structures

Expansion of knowledge and technology
transfer

Presentation of research funding
opportunities
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S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10
Diverse Available High level of | Knowledge of | Good access | (Bio-) Activities by | Good Good Existence of
Strengths of the existing marine competence | the variety of | to marine technological | Norgenta cooperation regional, major
SWOT analysis | academic resources in the area of | ecosystems | resources equipment North between national and | cooperation
) expertise in | such as aquaculture | in the North German Life | SME and international | partners from
Strategic measures the region reference in the region | Sea and Science research contacts industry with
and proposed stocks and Baltic Sea Agency on technology
actions substance the topic of competence
collections marine bio- in the region
technoloy
“Early Drug Discovery” in the pharmaceutical v v
pipeline
Creation of a database with a technology and v v v
research finder
Establishment of a Joint Research Lab v v v v
Establishment of a “Marine Biotechnology” v v v Ve Ve
network
Use of technology scouts \/
Maintenance, expansion and use of a library v v v v
of pure substances
Maintenance, expansion and use of v v v v v
“Biodatabases”
Integration into other networks v v v
Creation of a common platform for companies v v v v
Creation of a technology platform “Marines v v v v
Biotechnikum”
Awareness raising among companies and
multipliers
Strengthening of “entrepreneurship” v
Systematic preparation of projects v v v
Event series ,Marine Biotechnology* v v v
Improvement of external presentation v v v v v
Strengthening of public relations work for v

aquacultures

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy




Assignment of the strategic measures and proposed actions to the weaknesses
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Weaknesses of
the SWOT
analysis

Strategic measures and
proposed actions

Research

Analysis and cultivation of microorganisms
in biofilters

wi

Financial
support being
too short-lived

W2

Lack of
anchoring of
applied
research in
some
institutions

w3
Technology
transfer
strategy not
implemented
across the
board

w4

Lacking
cooperation
of research
and science
with large
companies
from
Schleswig-
Holstein

W5

Cost of
alternative
production
still too high

w6

Lack of public
awareness of
marine
biotechnology

w7
Shortage of
resources at
stakeholders

w8

Lack of
collaboration
with major
international
industry

w9
Previously
weak
integration
with the EU

W10

Lack of
commitment
and
orientation of
many
companies to
marine
biotechnology

Determination of the efficiency of new
marine biomaterials

Use of chip technology

Use of marine biomaterials in tissue
engineering

Use of marine cell cultures as a test
system in environmental measurement
technology

Use of microalgae for improving animal
breeding

Use of cell cultures in matrices used for
medical purposes

Energy generation from genetically
modified marine organisms

Development of a test system for biofilms

Development and use of probiotics and
prebiotics for fish

Research into new marine nanoparticles

Utilisation of feed/foodstuff additives from
marine cell cultures

Establishing long-term cell cultures from
marine invertebrates

Scope of expression hosts
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storage

w1 W2 W3 w4 W5 W6 w7 w8 w9 W10
Weaknesses of Financial Lack of Technology Lacking Cost of Lack of public | Shortage of Lack of Previously Lack of
the SWO_T support being | anchoring of | transfer cooperation alternative awareness of | resources at | collaboration | weak commitment
analysis too short-lived | applied strategy not | of research production marine stakeholders | with major integration and
research in implemented | and science | still too high biotechnology international | with the EU orientation of
some across the with large industry many
institutions board companies companies to
. from marine
Strategic measures and Schleswig- biotechnology
onronosed actions Holstein
Metagenome analysis in the North Sea
and Baltic Sea
Use of metagenomics, bioinformatics,
gene databases and heterologous
expression
Use of algae for energy generation and ‘/ ‘/ ‘/

Use of microorganisms as food
supplement producers

Examination of microalgae from the North
and Baltic Sea

Improvement of fish health in integrated
aquaculture

Increase in active substances in
microalgae under defined conditions

Linking of marine biotechnology to other
technologies

v

v

v

Industrialisation

v

Use of high-throughput enzyme screening

v

Development of new marine aquaculture
facilities

\

Production of marine molecules

\

Production of biopolymers

Improvement of up scaling in marine
aquaculture

Further development of multitrophic
marine aquaculture
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Weaknesses of
the SWOT
analysis

Strategic measures and
onronosed actions

Expansion and training of administrative
personnel in the area of technology transfer

wi

Financial
support being
too short-lived

W2

Lack of
anchoring of
applied
research in
some
institutions

w3
Technology
transfer
strategy not
implemented
across the
board

w4

Lacking
cooperation
of research
and science
with large
companies
from
Schleswig-
Holstein

W5

Cost of
alternative
production
still too high

w6

Lack of public
awareness of
marine
biotechnology

w7
Shortage of
resources at
stakeholders

w8

Lack of
collaboration
with major
international
industry

w9
Previously
weak
integration
with the EU

W10

Lack of
commitment
and
orientation of
many
companies to
marine
biotechnology

Construction of energy self-sufficient
biotechnical production facilities

Calculation of economic market
value/potential

Food production from marine resources

Improvement of sustainability in marine
aquaculture

Training in marine biotechnology

Qualifications

Aspects of the biodiscovery pipelines

Exploration of research cooperation v v v

opportunities

Creation of a “Marine Biotechnology” v v v

degree course

Further and advanced training in marine v v v

biotechnolog
Dialogues & Structures

Expansion of knowledge and technology
transfer

Presentation of research funding
opportunities

“Early Drug Discovery” in the
pharmaceutical pipeline

Creation of a database with a technology
and research finder

Establishment of a Joint Research Lab

AN

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy



—159 -

Weak f w1 W2 W3 w4 W5 W6 W7 w8 w9 W10
eaxnesses o Financial Lack of Technology Lacking Cost of Lack of public | Shortage of Lack of Previously Lack of
the SWO_T support being | anchoring of | transfer cooperation alternative awareness of | resources at | collaboration | weak commitment
analysis too short-lived | applied strategy not | of research production marine stakeholders | with major integration and
research in implemented | and science | still too high biotechnology international | with the EU orientation of
some across the with large industry many
institutions board companies companies to
. from marine

Strategic me?:tsures and Schleswig- biotechnology

onronosed actions Holstein

Establishment of a “Marine Biotechnology” v v v v v

network

Use of technology scouts \/ \/ \/ \/ \/

Maintenance, expansion and use of a v

library of pure substances

Maintenance, expansion and use of

“Biodatabases”

Integration into other networks v

Creation of a common platform for v v v v v v

companies

Creation of a technology platform “Marines v v

Biotechnikum”

Awareness raising among companies and v

multipliers

Strengthening of “entrepreneurship” v v v

Systematic preparation of projects v v

Event series ,Marine Biotechnology* v v v v

Improvement of external presentation v

Strengthening of public relations work for v

aquacultures
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Assignment of the strategic measures and proposed actions to the opportunities

o1 02 03 04 05 06 o7 08 09 010
Opportunities in the | Increased Equipping the | Increased use | Increased Combination | Potential to Participation | Good location | Founding of Creation of
SWOT analysis | networking marine of alternative | communicatio | with offer valuable | in ERA-NET | and greater new jobs
between R&D | environment | raw materials | n between medicine/med | contributions | marine focus on companies,
and industry | area with and stakeholders, | ical to nutrition biotechnology | networking many ideas
biotechnology | technologies | as more technology with for spin-offs,
information Scandinavia | new business
exchange and the Baltic | segments for
Strategic measures and leads to more states existing
pronosed actions knowledge companies

Analysis and cultivation of v
microorganisms in biofilters

Determination of the efficiency of new v v
marine biomaterials

Use of chip technology v

Use of marine biomaterials in tissue

engineering

Use of marine cell cultures as a test

system in environmental measurement v v

technology

Use of microalgae for improving animal v v
breeding

Use of cell cultures in matrices used for v v v

medical purposes

Energy generation from genetically v v
modified marine organisms

Development of a test system for biofilms v v

Development and use of probiotics and v
prebiotics for fish

Research into new marine nanoparticles v

Utilisation of feed/foodstuff additives from v
marine cell cultures

Establishing long-term cell cultures from
marine invertebrates

\

Scope of expression hosts v v
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o1 02 03 04 05 06 o7 o8 09 010
Opportunities in the | Increased Equipping the | Increased use | Increased Combination | Potential to Participation | Good location | Founding of Creation of
SWOT analysis | networking marine of alternative | communicatio | with offer valuable |in ERA-NET | and greater | new jobs
between R&D | environment | raw materials | n between medicine/med | contributions | marine focus on companies,
and industry | area with and stakeholders, | ical to nutrition biotechnology | networking many ideas
biotechnology | technologies | as more technology with for spin-offs,
information Scandinavia | new business
exchange and the Baltic | segments for
Strategic measures and leads to more states existing
propnosed actions knowledge companies

Metagenome analysis in the North Sea
and Baltic Sea

Use of metagenomics, bioinformatics,
gene databases and heterologous
expression

Use of algae for energy generation and
storage

Use of microorganisms as food
supplement producers

and Baltic Sea

Examination of microalgae from the North

Improvement of fish health in integrated
aquaculture

Increase in active substances in
microalgae under defined conditions

Industrialisation

Linking of marine biotechnology to other
technologies

Use of high-throughput enzyme screening

Development of new marine aquaculture
facilities

Production of marine molecules

Production of biopolymers

Improvement of up scaling in marine
aquaculture

Further development of multitrophic
marine aquaculture

ENENEANE YN
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o1 02 03 04 05 06 o7 o8 09 010
Opportunities in the | Increased Equipping the | Increased use | Increased Combination | Potential to Participation | Good location | Founding of Creation of
SWOT analysis | networking marine of alternative | communicatio | with offer valuable |in ERA-NET | and greater | new jobs
between R&D | environment | raw materials | n between medicine/med | contributions | marine focus on companies,
and industry | area with and stakeholders, | ical to nutrition biotechnology | networking many ideas
biotechnology | technologies | as more technology with for spin-offs,
information Scandinavia | new business
exchange and the Baltic | segments for
Strategic measures and leads to more states existing
propnosed actions knowledge companies

Construction of energy self-sufficient
biotechnical production facilities

v

Calculation of economic market
value/potential

Food production from marine resources

Improvement of sustainability in marine
aquaculture

Expansion and training of administrative
personnel in the area of technology
transfer

Qualifications

Training in marine biotechnology

Exploration of research cooperation
opportunities

Creation of a “Marine Biotechnology”
degree course

Further and advanced training in marine
biotechnology

Dialogues & Structures

Aspects of the biodiscovery pipelines

Expansion of knowledge and technology
transfer

Presentation of research funding
opportunities

“Early Drug Discovery” in the
pharmaceutical pipeline

Creation of a database with a technology
and research finder
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o1 02 03 04 05 06 o7 08 09 010
Opportunities in the Increased Equipping the | Increased use | Increased Combination | Potential to Participation | Good location | Founding of Creation of
SWOT analysis networking marine of alternative | communicatio | with offer valuable |in ERA-NET | and greater new jobs
between R&D | environment | raw materials | n between medicine/med | contributions | marine focus on companies,
and industry | area with and stakeholders, | ical to nutrition biotechnology | networking many ideas
biotechnology | technologies | as more technology with for spin-offs,
information Scandinavia | new business
exchange and the Baltic | segments for
Strategic measures and leads to more states existing
propnosed actions knowledge companies
Establishment of a Joint Research Lab v v
Establishment of a “Marine v v
Biotechnology” network
Use of technology scouts \/ \/ w/
Maintenance, expansion and use of a v
library of pure substances
Maintenance, expansion and use of
“Biodatabases”
Integration into other networks v v
Creation of a common platform for / / /
companies
Creation of a technology platform v

“Marines Biotechnikum”
Awareness raising among companies and

multipliers

Strengthening of “entrepreneurship” v v v
Systematic preparation of projects v v

Event series ,Marine Biotechnology* v v v

Improvement of external presentation

Strengthening of public relations work for v
aquacultures
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Assignment of the strategic measures and proposed actions to the threats

Threats in the
SWOT analysis

Strategic measures and
proposed actions

Research

Analysis and cultivation of microorganisms
in biofilters

T1

Changed
research
strategies of
the research
institutes

T2
Lack of focus
on strengths

T3

Long way to
go before the
industrial
realisation of
research
results

T4
Decreasing
financial
means for
investments
(from both
government
and venture
capital)

T5
Investors
reluctant to
take risks

T6

Rapid
catching up
of aspiring
knowledge
nations

T7

Lack of
consistency
in political
intention

T8
Unfavourable
overall
economic
development

T9

Lack of joint
efforts and
failure of
networking
activities

T10

Low
acceptance
of genetically
modified
organisms
among the
general
population

Determination of the efficiency of new
marine biomaterials

Use of chip technology

Use of marine biomaterials in tissue
engineering

<\

Use of marine cell cultures as a test system
in environmental measurement technology

AN

Use of microalgae for improving animal
breeding

Use of cell cultures in matrices used for
medical purposes

Energy generation from genetically modified
marine organisms

Development of a test system for biofilms

Development and use of probiotics and
prebiotics for fish

Research into new marine nanoparticles

Utilisation of feed/foodstuff additives from
marine cell cultures

NEVENENENEN

Establishing long-term cell cultures from
marine invertebrates

Scope of expression hosts

Metagenome analysis in the North Sea and
Baltic Sea

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy
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Threats in the
SWOT analysis

Strategic measures and
pronosed actions

T1

Changed
research
strategies of
the research
institutes

T2
Lack of focus
on strengths

T3

Long way to
go before the
industrial
realisation of
research
results

T4
Decreasing
financial
means for
investments
(from both
government
and venture
capital)

T5
Investors
reluctant to
take risks

T6

Rapid
catching up
of aspiring
knowledge
nations

T7

Lack of
consistency
in political
intention

T8
Unfavourable
overall
economic
development

T9

Lack of joint
efforts and
failure of
networking
activities

T10

Low
acceptance
of genetically
modified
organisms
among the
general
population

Use of metagenomics, bioinformatics, gene
databases and heterologous expression

Use of algae for energy generation and
storage

Use of microorganisms as food supplement
producers

Examination of microalgae from the North
and Baltic Sea

Improvement of fish health in integrated
aquaculture

v

Increase in active substances in microalgae
under defined conditions

Linking of marine biotechnology to other
technologies

ANYRNENENEN

v

Industrialisation

Use of high-throughput enzyme screening

Development of new marine aquaculture
facilities

Production of marine molecules

Production of biopolymers

Improvement of up scaling in marine
aquaculture

Further development of multitrophic marine
aquaculture

Construction of energy self-sufficient
biotechnical production facilities

v

v

AR

v

v

oy PR A A A

Calculation of economic market
value/potential

v
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T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
; Changed Lack of focus | Long way to | Decreasing Investors Rapid Lack of Unfavourable | Lack of joint | Low
Threats in the - ; ) )

SWOT analysis researqh on strengths go befqre the | financial reluctgnt to catchlng up | consistency overall _ ef_forts and acceptance
strategies of industrial means for take risks of aspiring in political economic failure of of genetically
the research realisation of | investments knowledge intention development | networking modified
institutes research (from both nations activities organisms

results government among the
. and venture general
Strategic measures and capital) population
pronosed actions
Food production from marine resources v

Improvement of sustainability in marine
aquaculture

Expansion and training of administrative v
personnel in the area of technology transfer

| Qualifications

Training in marine biotechnology \/

Exploration of research cooperation v v v

opportunities

Creation of a “Marine Biotechnology” degree v v v v v
course

Further and advanced training in marine v v

biotechnology

Dialogues & Structures

Aspects of the biodiscovery pipelines v v v

Expansion of knowledge and technology v v v v
transfer

Presentation of research funding v
opportunities

“Early Drug Discovery” in the v v
pharmaceutical pipeline

Creation of a database with a technology v v
and research finder

Establishment of a Joint Research Lab \/ \/

<

Establishment of a “Marine Biotechnology”
network v v v

Use of technology scouts v v v
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aquacultures

T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
; Changed Lack of focus | Long way to | Decreasing Investors Rapid Lack of Unfavourable | Lack of joint | Low
Threats in the - ; . )

SWOT analysis researc_h on strengths go bef(_)re the | financial reluct._';mt to catchlng up _consys'gency overall _ ef_forts and acceptapce
strategies of industrial means for take risks of aspiring in political economic failure of of genetically
the research realisation of | investments knowledge intention development | networking modified
institutes research (from both nations activities organisms

results government among the
. and venture general
Strategic measures and capital) population
pronosed actions
Maintenance, expansion and use of a library v v
of pure substances
Maintenance, expansion and use of v v v v
“Biodatabases”
Integration into other networks v v v v v
Creation of a common platform for v v
companies
Creation of a technology platform “Marines v v v v
Biotechnikum”
Awareness raising among companies and v v
multipliers
Strengthening of “entrepreneurship” v v
Systematic preparation of projects v v
Event series ,Marine Biotechnology* v v
Improvement of external presentation v v v
Strengthening of public relations work for v v
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Improving the Baltic Sea environment and economies:
Innovative approaches to the sustainable use of marine resources

The Baltic Region faces enormous challenges including new installations, fishery declines, excessive nutrient input, the
effects of climate change as well as demographic change. But novel technologies and growing knowledge also provide
opportunities for new uses of marine ecosystems, which can be both commercially appealing and environmentally
friendly. Through increasing understanding and promotion of innovative and sustainable new uses of the Baltic Sea,
SUBMARINER provides the necessary basis for the region to take a proactive approach towards improving the future

condition of its marine resources and the economies that depend on them.

Activities

Compendium

Describing current and potential future marine uses:
Comprehensive inventory of current and new uses
Strengths, weaknesses, opportunities and threats

to the BSR

Environmental and socioeconomic impacts

State and availability of technologies
Market potential

Gaps and obstacles in the legal framework

Regional Strategies

Testing new uses in real conditions

- Feasibility studies for new uses
Technological and financial needs

Impacts on environmental and socioeconomic

conditions within the area
Specific legal constraints

Partners

Poland

¢ Lead Partner: The Maritime Institute
in Gdansk

¢ Gdansk Science and Technology Park

Germany

¢ Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety

¢ Norgenta North German Life Science
Agency

e Kiel Centre for Marine Natural Products

at GEOMAR | Helmholtz Centre for

Ocean Research Kiel

University of Rostock

BioCon Valley Mecklenburg-

Vorpommern e.V.

Project Duration
October 2010 — December 2013

Project Budget

EFRE Co-Finance: € 2.8 million
Partner” contribution: € 0.8 million g OO
Total Project Budget: € 3.6 million

BSR Roadmap

impacts

Research topics
Institutional and network initiatives

Recommending necessary steps across all disciplines to
promote beneficial uses and mitigate against negative

Legal changes (e.g. spatial plans)
Environmental regulations

BSR Network

Economic incentives

Bringing relevant players together
. Business cooperation events
Networks structure (incl. membership, mission,

independent finances, business plans, etc.)

Virtual information and exchange platform
Regional, national and Baltic BSR-wide roundtables and
seminars on new marine uses

Denmark
e ScanBalt
¢ Lolland Energy Holding

Sweden

¢ Royal Institute of Technology

¢ The Royal Swedish Academy of Sciences
¢ Trelleborg Municipality

Estonia

e Tallinn University of Technology

e Entrepreneurship Development Centre
for Biotechnology & Medicine

Lithuania

¢ Klaipeda University Coastal Research
and Planning Institute

¢ Klaipeda Science and Technology Park

Latvia

e Ministry of Environmental Protection
and Regional Development of the
Republic of Latvia

e Environmental Development
Association

Finland
* Finnish Environment Institute — SYKE

www.submariner-project.eu

Masterplan Marine Biotechnology Schleswig-Holstein — a regional development strategy


http://www.submariner-project.eu/

