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EU 7th Framework Programme: 

Building the European Marine Research Area

The purpose of this document

The sustainable development of Europe’s marine resources, representing some 50% of the European territorial space, represents a continuing and outstanding challenge for the European Union and its Member States. 
Over the past year, various European-wide fora and conferences (e.g. EuroOCEAN 2004 (May), The Ocean and Future Aspects of the European Marine Research Area (June), etc) have called for a concerted European action to address this challenge.

In particular, the European Marine Research Community, through the Galway Declaration (EurOCEAN 2004) has called for the inclusion of a significant “marine research” component to be included in the planned 7th EU Framework Programme (FP7: 2006 – 2010) and has indicated its readiness to meet these challenges given proper visibility, focus and integration of marine research in the FP7.
Given the broad range of topics, themes and priorities relevant to the marine sector (e.g. energy, transport, living resources, environment, etc) and the need to apply a broad range of new and innovative technologies, attempts to include all of these in a single FP7 Theme or Priority is problematical. Accordingly, a number of countries (e.g. Ireland, Norway, Portugal) have suggested that, given the critical role to be played by marine science and technology in the sustainable development of the European marine resource, and the opportunity to achieve significant progress in the establishment of a European Marine Research Area as a pilot for the proposed European Research Area (ERA), that: “marine science and technology be introduced as an innovative horizontal element spanning all 6 pillars and priority themes  of the proposed 7th Framework Programme”.

The specific purpose of this document is to outline the rationale for this approach and to seek support from other Member States, research institutes, marine industries and representative groups and individual researchers for this initiative.

Member States and other stakeholders are invited to use all or parts of this document in preparing their submissions to the EU and their National Authorities regarding the formulation and identification of Thematic Priorities to be included in the 7th Framework Programme.

Note: The first public call for the identification of research themes to be included in FP7 has a submission deadline of 31st December 2004
.

EU 7th Framework Programme: 

Building the European Marine Research Area

A European Marine Research
 Area serving:

Industry: 
providing the science-knowledge base to promote the sustainable development of marine resources and contribute to the achievement of the Lisbon Agenda.

Governance: 
providing a better understanding of the marine environment in order to formulate and implement appropriate and workable policies and strategies for marine governance (e.g. The EU Marine Strategy, Energy, Transport and Fisheries Policies) at local, regional and global levels.

The Public:
providing the science-knowledge base to inform public opinion on marine resource development issues/conflicts and contribute to the quality of life. 

Background

· The oceans are essential for Europe with regard to energy resources, maritime transport, recreation and the development and management of its coastal regions, including fishing, aquaculture, healthy food, genetic resources, etc. The oceans are also a fundamental component in the climate system of Europe and a driver and indicator of global climate change.

· The European seas and oceans are of major strategic importance to the economic and social development of Europe as well as to its security.

· The ocean is special in two distinct ways: it is costly to access, and highly variable. The ocean contains the highest biological variability on earth, and is at the same time the greatest sink of pollution. The marine environment represents a vast reserve of yet unexplored natural resources.

The value of the marine resource

An economic quantification of the European marine resource in gross terms (€), in terms of European Gross National Product (GNP) and in terms of the societal/environmental services provided is a basic requirement in order to place the importance of the marine resource in the context of other productive sectors.  This, not surprisingly, has proved extremely difficult to do and was one of the challenges identified in the Galway Declaration (see below).

Estimates of the value of the European marine resource vary widely and are not always fully inclusive. Figures quoted from the ESF-Marine Board Report  “Integrating Marine Science in Europe” (2002 conclude that:

· European maritime regions account for over 40% of the EU (15) GNP.

· Between 3 and 5% of Europe’s GNP is estimated to be generated directly from marine based industries and services – the value added by these activities being of the order €110 – 119 billion / annum. This figure does not, it is understood, include the value of the raw materials (e.g. oil, gas, fish, etc).

· Coastal waters generate 75% of the ecosystem service benefits for Europe’s coastal zone – estimated to have an equivalent value of €18 billion/annum. 

· The monetary value of being able to accurately forecast sea-states for safe routing of ships, to provide storm warnings, etc is estimated by the insurance industry to be considerable.

· The non-quantifiable value of the marine resource should not be underestimated as it has a direct impact on quality of life, health societal and business development in Europe.

· European marine science and technology is well developed, in terms of both human resources and infrastructures. While several new initiatives (including the Framework Programme) have strengthened European cooperation in marine sciences, fragmentation, together with a lack of cohesion and vision are still the greatest weaknesses of European marine research, 

· The oceans represent the last unexplored frontier on Earth. They constitute 50% of the area of Europe and yet in many cases are represented as blank areas on our maps. It has been said that “we know the topography of the moon better than the bottom topography of our ocean areas”. We must redress this situation with the establishment of a European Oceans Programme in much the same way that a European Space Programme is proposed.

A Vision for Europe


A thriving maritime economy in harmony with the environment supported by excellence in the European Research Area
1. Boosting the knowledge-engine for maritime industries will trigger development in nano-, material-, bio-, environmental and traditional technologies, thus enhancing European competitiveness, social development and job creation, and a better global management of the resources, in balance with the environment.

2. Europe should be the leading marine and maritime actor in the world, surrounded by oceans from the Mediterranean in the south, the Baltic and the Black Seas in the east, the Atlantic in the west and the Barents and Polar Seas in the north. It is time to bring Europe to the level of USA and Japan with respect to marine science and technology, thus serving both regional, European and global knowledge needs.
3. A major focus on marine science and technology is the key to the utilisation and exploitation of existing European marine infrastructure and observational programmes, existing projects and networks. The better use of these facilities represents a real opportunity to enhance European competitiveness in marine science and maritime industries.

4. An integrated approach, with leadership from the European Commission, is essential to lift marine and maritime research to substantially benefit and support the targets of Lisbon, Barcelona and Gothenburg concerning growth, competitiveness and environment, as well as other policy targets (e.g., Kyoto, Johannesburg, exploitation of the seabed, sustainable exploitation of non-fisheries resources, biotechnology and bioprospecting, Common Fisheries Policy, Coastal Zone management, tourism, regional development, Environment and Health, Environmental technology, Food safety and health, Short sea shipping and Common Transport Policy). 

5. Europe needs an Integrated Ocean or Sea Policy supported by an integrated marine science and technology programme. 
The Role of Marine Research 

Research, Technology, Development and Innovation have a critical role to play in the sustainable development of our common marine resource in:

· Identifying and quantifying actual and potential marine resources.

· Providing a better understanding of ecosystem function and processes in order to direct sustainable development strategies.

· Providing new and more efficient (e.g. energy saving, less environmentally damaging) tools and technologies for resource development.
Marine Science & the Framework Programme

Marine science has greatly benefited from support from the Framework Programme. Indeed Framework Programmes such as Marine Science & Technology (MAST) and Fisheries & Aquaculture Research (FAR) were instrumental in contributing to the development of a European Marine Research Community. A suite of marine projects supported under Framework 5 and 6 (eg. OMARC, SEAFOOD+, MARBEF, etc) are building on this tradition.  Co-ordination projects such as MarinERA (pan-European) and BONUS (Baltic Sea) will develop closer co-ordination and co-operation between Member State Marine R&D Programmes.

What is the problem? While marine science IS supported under the 6th Framework, we are missing the benefits of integration across Programmes/Thematic Priorities. There is no unifying vision or strategy.

“ the whole is NOT greater than the sum of the parts”.

The Irish EU Presidency EurOCEAN 2004 Conference (Galway, May 2004) attended by over 550 representatives of the European marine science community, calls, through the Galway Declaration, for recognition at Member State and European level of: 

-         the crucial role of the oceans in climate, carbon cycle and life on Earth. 

-         the major contribution of the maritime industries can make to the achievement of the objectives outlined in the Lisbon Agenda. 

-        the essential role of marine science and technology in generating the knowledge needed to fuel this economic achievement in harmony with the environment. 

-      the critical role the European Research Area/ 7th Framework Programme must play in supporting world class excellence in marine science & technology.

The Galway Conference was followed by the Norwegian Workshop “The Ocean and future aspects of the European Marine Research Area”  (Brussels, June 2004) which endorsed the Galway message and emphasised the importance of increasing the visibility and integration of marine science in the 7th Framework Programme.
Indicative Scope of Marine Science and Technology in FP7: 

The marine resource (e.g. energy, transport, living and non-living resources, etc) and the services provided by the marine environment (climate regulation, etc) are extremely complex and diverse  Given the broad range of topics, themes and priorities relevant to the marine sector and the need to apply a broad range of new and innovative technologies, attempts to include all of these in a single FP7 Theme or Priority is problematical. A European Marine R&D Programme must include support and cooperation on a broad scale including the use, coordination and development of Europe’s already extensive marine research infrastructure and expertise.  The success a European Marine Research initiative will depend upon a holistic implementation of actions across the various Axes (Pillars) and Priority Themes of FP7, in other words:

“marine science and technology be introduced as an innovative horizontal element spanning all 6 pillars and priority themes  of the proposed 7th Framework Programme”.

An excellent start, on which to build, has been made by the European marine science community in elaborating a comprehensive marine science agenda – Integrating Marine Science in Europe (ESF-Marine Board Position Paper 5, 2002).

The Sea - an Economic Area:

Ocean Energy Systems. The development of renewable marine energy resources, including ocean wind farms and advances in wave and tidal energy generation, will provide the diversity and security of energy supplies needed to power industry and contribute significantly to CO2 reductions. Hydrocarbons, including those obtained from subsea sediments, will remain a major energy source. Long-term mapping of the hydrocarbon potential, future availability and methods of enhanced recovery (technology) needs to be developed. Increased knowledge of renewable and non-renewable energy resources will substantially increase Europe’s flexibility and independence with regard to future energy supplies.

Marine Geology & Geophysics

Related to the sustainable development of fossil fuels, is the need to initiate a Europe-wide programme on marine geology and geophysics to better understand seabed geology and formations (carbonate mounds, mud volcanoes, cold and hot water seeps, gas hydrates, etc), predict hazardous events (slides) and evaluate potential mineral (including coastal aggregates) availability and exploitation. The potential of these non-living seabed resources (e.g. minerals, gas hydrates), given the availability of appropriate extraction technologies, provides future economic opportunities.
Maritime transport, hazards and safety. 90% of Europe’s external trade and 40% of internal trade is transported by sea. Removal of the transport of goods from Europe’s crowded roads to the new “Motorways of the Sea” would lead to greater efficiencies and competitiveness and improved environmental quality, including improvements in air quality. It is likely that waterborne transport of energy (oil and gas) to Europe will increase as new ocean routes are being opened from Russia and the Barents Sea. This traffic implies potentially increased hazards on European oceans and coastal zones than presently (e.g. the Prestige). The consequences of this traffic must be understood to serve as a basis for efficient regulations and technology development. In addition to improved construction technologies, research is need to develop improved navigation aids including real-time, now and forecasting applications. 

Marine Tourism & Leisure Activities : The quality of coastal zones is under increasing environmental strain and pressures from a variety of interests, including urbanisation and tourism . There is a need for scientific and technological knowledge, combined with social sciences as a basis for the sustainable development of the coastal zones. The coastal zones represent renewable biological and recreational resources of various kinds, areas for living, transportation and industrial activities, such as fishing and aquaculture. Basic knowledge on these issues are necessary for planning and development purposes.

Marine Bio-Products and Value-Added Processing 

Fisheries. While the demand for seafood is ever increasing, many European fish stocks are in decline from overfishing and other pressures. To stabilise the catching sector, the introduction of a science-knowledge based “ecosystem approach to fisheries management” is now proposed.   New ecosystem knowledge for better prediction of stock development, predictions of effects of climate change and variations, better models and observation technology as tools to obtain more accurate and precise observations and simulations, better information on biodiversity and changes therein, development of environmental health indicators and ecological quality objectives are needed. 

Aquaculture. The development and expansion of the European aquaculture industry represents a significant opportunity for seafood production, job creation and regional development. To support the sustainable development of this sector will require sustained R&D inputs in terms of food supply and conversion efficiencies, disease identification and control as well as the resolution of environmental conflicts.  To significantly expand Europe’s aquaculture production potential it will be necessary to develop new offshore production systems that can operate in deep ocean conditions. The development of aquaculture in harmony with the environment presents a challenge and will be an important factor in relieving the pressure on the wild fish and shellfish stocks. The development of new feeds (including proteins from sources other than fish) and application of new biotechnological methods and processes need to be addressed.

Food safety and health. Seafood represents a very important and healthy source of human nutrition. Research to improve the delivery of a quality product to the table, and food safety and health aspects will be critical to the development of this sector. Considering the widely acknowledged health advantages of seafood, increased seafood consumption will benefit the general health situation of Europeans. With this, background research on the incidence and dynamics of harmful substances, including algal toxins, in marine foodchains will become critical. 

Biotechnology and bioprospecting.  Bioprospecting in the oceans has a large potential for the identification of marine organisms with the ability to produce bio-active compounds and substances, which can be utilised in industrial processes, as well as for development of medical drugs and vaccines. Biotechnology is rapidly increasing in importance in the seafood processing and pharmaceutical sectors. Knowledge on genome sequences and functional genomics may revolutionize aquaculture breeding efficiency, prevent fish diseases and cure them if they appear. There is an obvious need to strengthen Europe’s competence in this field to be able to compete with the USA and Japan when it comes to securing patents and property rights as a bases for commercialisation.
The Sea - a Natural Heritage to be protected 

Ocean research, global change and ecosystems. The oceans and marine environment provide a range of goods and services (climate regulation, physical buffering capacity, biodiversity, quality of life, etc), which cannot be easily quantified in economic terms but, nonetheless, have an intrinsic economic and social value.  There is a need to expand our basic understanding of life and processes in the oceans, of marine biodiversity, the oceanic current systems, the impact of the oceans on natural climate changes that influence life and weather, and how human activity impacts on the marine ecosystems. Specific topics to be addressed include:

· Climate Change: Assessment and Impacts.

· Pollution / Eutrophication of Regional Seas.

· Marine Conservation and Biodiversity  – establishment of Marine Protected Areas (MPAs)

· Integrated Coastal Zone Management. 

The Deep Sea – the Final Frontier 

Recent discoveries in Deep Ocean Science (e.g. hydrothermal vents and seeps, cold water coral reefs, sub-seafloor bacterial communities, etc.) illustrate how little we actually know about the deep sea environment. Research in the deep-sea offers insights into fundamental ecosystem function, evolutionary processes and physiological adaptation to extreme environments which have important applications in resource management and may also benefit other sectors (e.g. medicine, evolutionary science, etc).

The Sea - A Laboratory for Basic Research 

Many challenges and discoveries remain in the domain of basic science. The sea, with its great diversity of life forms and environments, will provide a natural laboratory for much of this research.
The Sea – A Challenge for Innovative Technologies 

Many of the recent advances in marine research have been driven or enabled by associated developments in technology, often in areas other than marine research. The ability to make new discoveries, understand, forecast and provide management advice is linked to the availability of appropriate technologies. Sustainable marine resource development provides both a technology-push and a technology-pull. The need to explore and carry out measurements in deep-sea environments has challenged instrument makers to develop ever-more innovative tools and sensors which find application in the marine and other fields. Developments in biotechnology (including smart sensors), nanotechnology (e.g. miniaturisation) acoustics and Information & Communications Technology (ICT) have revolutionised many areas of marine research and resource development.

The Sea – An Opportunity/Challenge for Industry

The sea provides a wealth of resources for economic development. Existing industries (energy, transport, tourism, living and non-living resources) require and demand a suite of new technologies to ensure the competitive and sustainable development of the resource on which they depend for their raw material. Value-added processing requires ever more innovative and efficient means of bringing the product to market in a way attractive to consumers. Potential new resources (e.g. wave energy, gas hydrates, bio-active compounds, etc) require new understanding and the technologies to extract and make them available to industry. A partnership approach, matching industry needs with the understanding and new tools provide by science, can open a whole new array of marine resource development opportunities. 

Research supporting Policy

A critically important aspect of research is to support policy (National, European, Global). Marine research is essential to guide and advise on many aspects of European policy particularly in relation to Energy, Transport, Fisheries, Food Safety and Environmental issues (e.g. DG Environment’s Marine Strategy, Biodiversity, Sustainable Development).

The EU Global Monitoring for Environment & Security (GMES) initiative, the European contribution to the International Global Earth Observation (GEO) Programme, demands a strong marine research element in terms of understanding ocean dynamics and circulation and the development of in-situ sea surface, water column and seabed observatory networks and associated monitoring and communications systems to properly interpret satellite and aerial imagery.

The Sea - a Social and Cultural Space
European society has an intimate relationship with the sea in terms of social and cultural heritage. Our relationship with the sea, from the earliest times through the great Age of Exploration to the present, has provided us with a rich culture of art, literature and architecture. This contributes to our quality of life, our sense of being and identity as Europeans.

The Sea as an Interface

The Europe of 25+: With the accession of 10 new Member States (7 of which have coastlines), twenty of the Union’s 25 Members have coastlines. Add to this the European Economic Area  (e.g. Norway, Iceland) and the Black Sea countries (e.g. Bulgaria, Romania and Turkey) - and the European maritime dimension is very significant. Marine research is international by nature and builds bridges of co-operation. A European Marine Science Programme can build on and contribute greatly to the FP Mobility Programme promoting international co-operation and the mobility of researchers and ideas.
Europe of the Regions: To facilitate the active participation of all Member States and to facilitate and mobilise the contribution of the knowledge-based economy to the Regions, in particular the peripheral maritime regions, it is desirable that a Regional dimension be incorporated in the 7th Framework Programme. This is appropriate as different European Ocean Areas (Arctic, Atlantic, Baltic, Mediterranean, Black Seas) have different priorities and issues.

Europe in a Global context: The European Seas and Oceans are a component of the global ocean system, which cover 71% of the earth surface. Europe must actively participate in and contribute to research and development on a global scale addressing issues such as climate change, sustainable development and good ocean governance.

A Marine Science and Technology Programme meets the EU Guidelines for Research Support

The European Marine Science and Technology Programme outlined above meets all the criteria emphasised by the Commission as being necessary for future EU research support:

· it contributes to EU policy objectives.

· it has European potential contributing to research and technological development and resulting in social and economic benefits and builds on past/current programmes.

· it adds significant European added value, overcoming fragmentation, promoting integration and achieving what is not possible by individual Member States working alone.

What must we do?

We must explore ways to increase the visibility, the support for and integration of marine science in FP7. We must seek ways to foster better interaction between policy needs, and the priorities of industry and science. 

Many key marine research challenges are particularly suitable and mature for an integrated approach. The scientific challenges linked to the oceans encompass all the six proposed axes of the new Framework Programme: human resources, basic research, technology initiatives, collaborative research, research infrastructure and coordination of national programmes. 

How we can achieve this?

By ensuring that marine science and technology is introduced as an innovative horizontal element spanning all 6 pillars and priority themes of the proposed 7th Framework Programme.

What will we achieve?

· Maritime industries and the marine sector will better contribute to the achievement of the Lisbon Agenda.

· The sustainable development of the European Oceans and Seas.

· A vibrant European Marine Research Area.

In essence, we will achieve our vision of:

”a thriving maritime economy in harmony with the environment supported by excellence in the European Research Area”
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� By ”Marine/Maritime Research” we mean the research and development, the science and technology, required to underpin and support the sustainable development of marine resources (e.g. energy, transport, food production and processing,) the sustainable managent of the marine and coastal environment, an understanding of ocean dynamics and the development of supporting technologies (biotechnology, nanotechnology, smart sensors, etc)  to better develop and understand the marine environment.
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