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Abstract
A key del iverable of Work Package 6.1 of the FP7 SEAS-ERA Project (May 2010 -  Apr i l  2014) is to 
develop a draft Marine Research Planas an input to the preparat ion of a Strategic Marine Research 
Agenda for the European Atlantic Sea Basin.

This Discussion Document is designed to engage European At lant ic s takehold
ers in a wide ranging debate on the content and prior i t ies to be addressed by such
a draft Research Plan and wi l l  be used by the SEAS-ERA At lant ic par tners to in
form a series of Consultative Stakeholder Workshops scheduled to take place in 2012
( vww.seas-era.eu/np4/event ).

This Discussion Document was compiled by the Marine Insti tute (Partner 9) and the Marine Board-ESF 
(Partner 18) in col laborat ion wi th the SEAS-ERA At lant ic partners (Annex 1).
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1. Introduction

1.1. The SEAS-ERA Project

The FP7 SEAS-ERA Project  (May 2010- Apr i l  20U)  is 
a Ne twork  of Marine Research Funding Organisat ions 
(an ERA-NET] consist ing of 21 par tners and two 
thi rd part ies f rom 18 Member  and Associated States 
(Annex 1], located along the European seaboard in 
the At lant ic,  the Medi terranean and the Black Sea 
[www.seas-era.eu] (Figure 1.1).

"The re a l ac t o f discovery consists n o t in finding  
new  lands, b u t in seeing w ith new  eyes".

M a r c e i  P r o u s t  1871 -19 22

The principle aims of the SEAS-ERA Ne twork  are to 
improve co-ordinat ion between nat ional ly funded com
peti t ive mar ine research programmes,  to faci l i tate 
bet ter  co-operat ion in addressing shared oppor tun i 
t ies and chal lenges, to ensure bet ter  use of existing 
resources and capaci ties, to br idge identi f ied gaps, 
to avoid dupl icat ion, to joint ly fund st rategic projects 
of mutual  interest, and, in so doing, contr ibute to the 
sustainable development  of the mar ine resource and 
progress the establ i shment  of the mar ine component  
of the European Research Area [ERA]1.

The SEAS-ERA project  bui lds on the exper ience of the 
previous EU FP6 ERA-NETs: MarinERA (ht tp: / /mar i -  
nera.seas-era.eu/ ]  which involved 16 par tners f rom 
13 countr ies and organised a joint  € 5  mi l l ion cal l  for 
proposals;  AMPERA (www.cid. cs ic .es /ampera/ i n-  
dex.php] which involved 10 par tners f rom 8 countr ies 
and organised a joint  €2 .25 mi l l ion cal l  for  proposals;  
and MariFISH [www.mar i f i sh .ne t ] which involved 18 
par tners f rom 16 countr ies and organised a joint  €6.1 
mi l l ion cal l  for proposals and common programming 
wi thin five topics.

For operat ional  and management  purposes, the SEAS- 
ERA project is divided into three regional “ Sea Basins",
i.e. the At lant ic,  the Medi terranean and the Black Sea, 
wi th each region deciding its own prior i t ies, and sev
en themat ic wo rk  packages (WP): Strategic Analysis;  
Common Programmes;  Joint  Cal ls; Inf rast ructures;  
Capaci ty Bui lding; Disseminat ion and Co-ordinat ion 
and Management  (Figure 1.2). Responsibi l i t ies for each 
of the component  Work Packages are i l lust rated in 
Annex 2.

Marine or m aritim e research?

Dif ferent  European Coastal  States have di f ferent  
t erminologies to describe research related to the 
sea. In formulat ing the EU Integrated Mar i t ime 
Pol icy ( IM P-EU), the European Commission fel t  it 
necessary to include the terms marine and mar i t ime 
wh i ls t  recognising that  they overlap and in some 
countr ies are synonymous:

• Marine research addresses mainly earth sciences 
(physics, chemist ry,  geology, biology] aimed at a 
bet ter understanding of earth ecosystem function;

• M aritim e research focuses on technologies and 
innovative solut ions for  a bet ter  exploi tat ion of 
the sea and ocean resources and includes, for 
example, mari  ne techno logy and shipbui lding.

F igure  1.1: G eograph ica l d is tr ib u tio n  of SEAS-ERA partne rs .

For the purposes of this Discussion Document  the 
t e rms mar ine and mar i t ime are t reated as being syn
onymous.

1 h ttp ://ec. europa, eu/research/era/i ndex_en.htm

http://www.seas-era.eu
http://mari-
http://www.cid.csic.es/ampera/in-
http://www.marifish.net
http://ec


Work Packages 6, 7 and 8 include the preparat ion of 
individual dra ft mar ine research plans for  each of the 
three sea basins: At lant ic Ocean, Medi terranean Sea, 
and Black Sea. These d ra ft mar ine research plans 
identi fy opportuni t ies and chal lenges speci f ic to these 
regional  seas and oceans for  which there is broad con
sensus among the part icipat ing Member  and Associate 
State Marine Research Funding Organisat ions (the 
SEAS-ERA partners).

The dra ft Research Plan for  the European At lant ic Sea 
Basin (WP6.1), out l ined in this Discussion Document,  is 
informed by a shared vision for  the European At lant ic 
Sea Basin (Section 2) and its unique geographical  and 
envi ronmenta l  character ist i cs (Section 3). The docu
ment  out l ines the benef i ts of a common approach 
(Section 4] and sets out the research and technological  
development  pr ior i t ies and enabl ing act ions to be ad
dressed in the medium to long term (Section 5).

Fol lowing a broad s takeholder  consul tat ion process 
scheduled for  2012, the At lant ic par tnership w i l l  de
velop in 2012-2013 a High-Leve I Road Map (Section 6) 
identi fying those research and enabl ing act ions that 
are wi thin the competence of the par tner  organisat ions 
to bring forward,  and which would inform a Strategic 
Research Agenda (SRA) for the European At lant ic Sea 
Basin.

Specif ic measures support ing the implementat ion 
of the dra ft Research Plan and the High-Leve I Road 
Map wi l l  be supported by other components of WP6: 
Ident i f icat ion of Common Prog rammes (WP6.2); Joint  
Cal ls (WP6.3), Inf rast ructures (WP6.4); and Capaci ty 
Bui lding (WP6.5).

Regarding the research topics and enabl ing act ions 
identi f ied (Section 5) these are, in the main, w i t h 
in the remi t  of the part icipat ing Research Funding 
Organisat ions (RFOs). Where issues are obvious by 
t hei r  absence this is because these issues are not w i t h 
in the remi t  of a major i ty of part icipat ing organisat ions, 
though they are no less important  and should be incor
porated into any resul t ing Strategic Research Agenda. 
It is not suggested that  the research and/or  enabl ing 
act ions identi fied here are "the righ t ones"-  hence they 
are referred to as "indicative". Through engagement  
wi th the w ider  s takeholder  communi ty,  it is intend
ed to ref ine these indicative pr ior i t ies to approach a 
consensus on what  are the most  pressing issues and 
appropr iate research,  development  and innovative re
sponses.

It is f u r t he r  acknowledged that  there are many other 
consort ia (e.g. Marine Board, EFARO, EuroGOOS, JPI 
Oceans, etc.) and major  EU-funded projects that  have/ 
are prepar ing sectoral  research agendas relevant to 
the At lant ic Sea Basin. SEAS-ERA A l ta ntic par tners 
intend to act ively engage wi th these organisat ions and 
projects, and wi th relevant internat ional  organisat ions 
(e.g. ICES, IMO, OSPAR, etc), in the planned Stakeholder 
Consultat ive Workshops to be organised in 2012.

Thematic
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1. Introduction

1.2. A Common Structure for the Sea Basin 
Research Plans.

The development  of a common st ruc ture (Figure 1.3) 
for  the three SEAS-ERA Sea Basin Research Plans 
was faci l i tated by Par tner  18 (Marine Board-ESF) w i t h 
in SEAS-ERA WP1.2, in l iaison wi th the regional  Sea 
Basin Leaders: Par tner  7 (GSRT/EICMR, Greece) for the 
Medi terranean;  Par tner  9 (Marine Insti tute, Ireland) 
for  the At lant ic Sea Basin and Par tner  15 (TÜBITAK, 
Turkey) for  the Black Sea.

The common s t ruc ture approach al lows for regional  
speci f ici t ies to be addressed, whi le,  at the same t ime, 
providing consistency and al lowing for  compar ison of 
the resul t ing outputs.

Whi le a common st ruc ture is agreed in prepar ing the 
dra ft mar ine research plans, approaches to the devel
opment  of these di f fer f rom one Sea Basin to the other. 
The At lant ic St rategy w i l l  bui ld on previous wo rk  and 
on cur rent  ini t iat ives including the European Union 
Strategy for  the At lant ic (EUSA) and the proposed 
Strategy fo r the Nor th Se a .  The draft At lant ic Sea Basin 
Research Plan w i l l  be f ur ther  developed through a con
sul tat ive process involving Stakeholder  Workshops and 
nat ional consul tat ions.

1. Introduction (1 page);
2. A Shared Vision for the [ ] Sea Basin (1page).
3. The [..........] Sea Basin: (2-3 pages).

Sea basin specificities, critical regional issues, 
challenges and opportunities -  related to policy, 
management, environmental and scientific 
matters.

4. A  S tra teg ic  Research Agenda for th e  [ ] 
Sea Basin (1-2 pages).
a. Objectives and Benefits

5. Specific Research Priorities fo r the [ ] 
Sea Basin (12-15 pages).
5.1. Basic Research & New Knowledge
incl. climate change, new frontiers research (e.g. 
Deep-sea)
5.2 . Applied Research: Science supporting  
Society and Economy:
Applied science themes incl. e.g. blue biotech, 
marine renewable energy, transport, etc.)
5.3. Research Support & C ross-C utting  
Issues.

6. H igh-level Roadm ap (2-3 pages).
Short, medium, long-term priorities timeline, 
milestones, review, etc.).

F ig u re  1.3: A Common Reporting S truc tu re .



2. A Shared Vision for the European Atlantic Sea Basin

Proposed SEAS-ERA Atlantic Sea Basin Vision 
Statement

2.1. An introduction to a Shared Vision

The Integrated M aritime Policyforthe European Union
(IMP-EU, 2007)- recognises the very substant ial  mar i 
t ime dimension of the European Union and Associated 
States compr ising four  seas (the Medi terranean,  the 
Baltic, the North Sea and t he B la cks ea l an d  two oceans 
(the At lant ic and the Arct ic).  It sets out a Vision and a 
Strategy (Blue Book and Act ion Plan) for  the sustain
able development of the European Seas and Oceans.

A dynam ic m a ritim e  economy, in ha rm ony w ith  
the environm ent; suppo rted  by sound science and  

technology, which a llow s hum an beings to continue  
to reap the rich  ha rves t from  the oceans in a 

susta inable manner.
T h e  I M P - E U  V i s i o n  S t a t e m e n t  20 0 7

The European At lant ic Sea Basin Research Plan 
seeks to improve our understanding and protect ion 
of the European At lant ic,  and its ecosystems, in 
order  to catalyse a dynamic mar i t ime economy, in 
harmony wi th the envi ronment  and which al lows 
human beings to cont inue to reap the rich harvest  
f rom the oceans in a sustainable manner. This w i l l  
be achieved through harnessing new and emerging 
science, technology and innovation to add value and 
compet i t iveness to t radi t ional  sectors and create 
new and dynamic mar i t ime sectors in a spi r i t  of 
regio nal partnership and internat ional  co-operat ion.

The IMP-EU (2007) aims to faci l i tate and support  a posi
tive and construct ive interact ion between pol icies and 
economic,  social  and envi ronmental  interests. It must  
also wo rk  in harmony wi th other key European Union 
pol icies, chief amongst  these being the Europe 2020 
Strategy3 , which seeks smart ,  sustainable and inc lu
sive economic growth,  employment  and innovation, 
the European Innovation Union (2010)4 , A Resource 
Efficient Europe (2010)5 and the European Research 
Area (ERA) I nitiative.

A key del iverable of SEAS-ERA WP6.1. is to define an 
appropr iate Vision for the European At lant ic Sea Basin. 
In keeping wi th the overal l  IMP-EU Vision Statement  
and recognising the roles and responsibi l i t ies of the 
SEAS-ERA At lant ic partners.

A Vision Statement is proposed which:

• is based on the Vision Statement  of the Integrated 
Mar i t ime Po l i cy fo r the European Union;

• emphasises the key role of harnessing new and 
emerging science and technology to add value and 
compet i t iveness to t radi t ional  sectors and create 
new ones;

• recognises the key role of regional  par tnership and 
internat ional  co-operat ion.

2h ttp ://eu r lex.europa.eu/LexUriServ/LexUr¡Serv.do?ur¡=COM:2007:0575:FIN:EN:PDF. 
3 h ttp ://ec. europa. eu/europe20 20/index_en. htm.
4 http://ec.europa.eu/research/innovation-union/index_en.cf m
5 h ttp ://ec. europa, eu/resource-effic i ent-europe/index_en. htm

SEAS-ERA WP 6.1 A d raft Marine

http://eur
http://ec
http://ec.europa.eu/research/innovation-union/index_en.cf
http://ec


3. The European Atlantic Sea Basin

3.1. Introduction

The European At lant ic Sea Basin contains a range of 
diverse habi tats f rom semi -enclosed seas (e.g. North 
Sea, Irish Sea), exposed bays (e.g. Bay of Biscay) to the 
open At lant ic Ocean. Its coast l ine is egual ly varied and 
includes indented rocky coast l ines, sandy beaches and 
shel tered estuar ine mudflats.

6 http://ec.europa.eu/m aritim eaffa irs/facts_figures_en.htm l

The area is r ichly endowed wi th Centres of Excel lence 
in science, technology and innovation, has a strong 
engineer ing base, a stable pol i t ical  and governance 
system and many knowledge based SMEs. Together 
this represents a unique oppor tuni ty  to wo rk  together  
to add value to the existing resource base and develop 
new knowledge-based and global ly t raded products 
and services that  w i l l  invigorate the local  populat ion 
and improve thei r  qual i ty of life.

The area is rich in natural  resources and resource po
tential, support ing t radi t ional  sectors, such as mar i t ime 
t ransport ,  tour ism, f ishing, aquacul ture,  seafood pro
cessing and sand and gravel  extract ion. New emerging 
sectors,  supported by developments in science and 
technology, such as mar ine renewable energy, mar ine 
biotechnology and deep-sea mining are in evidence.

The European At lant ic Sea Basin and its coastal  areas 
have thei r  own unique character ist i cs which represent 
both chal lenges and opportuni t ies for  job creation and 
sustainable growth (Europe 2020 Strategy) and the at 
tainment  of good envi ronmental  status (Marine Strategy 
Framework Directive, MFSD, 2008]7.

3.2. Geography of the European Atlantic 
Sea-Basin

The At lant ic Ocean is the youngest  and second - l arg
est of the wor ld ' s oceans wi th a total  surface area of 
circa 106,400,000 k m 2. It st retches Nor th-South f rom 
the Arct ic to the Antarct ic Ocean and East -West  f rom 
the European and Af r ican cont inents to the Amer icas.  
It covers approximately 20% of the Earth's surface and 
about 26% of its wa te r  sur face area.

The European At lant ic Sea Basin extends westwards  
f rom the European seaboard,  over an extensive con
t inental  shelf, wi th associated canyons, seamounts,  
t roughs, etc., to the abyssal  plain. The Mid-At lant ic 
Ridge, extending f rom Iceland to approximately 58° 
South, f orms a natural  East -West  boundary dividing 
the North At lant ic into two large t roughs wi th depths 
f rom 3,700-5,500m. Several  peaks rise above the w a 
ter  and form islands, e.g. Azores and Iceland (Figure
3.2.).

The cont inental  shelf, slopes and underwater  moun
tains support  diverse biological  communi t ies,  including 
co ld-water  coral  reefs and gardens, as we l l  as deep- 
sea sponge communi t ies.  The Mid-At lant ic Ridge is 
an active tectonic boundary, wi th hydrothermal  vents 
occurr ing along its length where hot, massive po lym
etal l ic sulphide deposi ts support  unique forms of life.

7 h ttp ://ec.europa.eu/m aritim eaffairs/facts_figures_en.htm l

Gross Domestic 
Product (GDP)

The EU m aritim e regions 
account for around 40%  of 
its GDP and the m aritime 
econom y for 3%  to  5% .

Maritim e transport 90%  o f external trade and 
40%  o f internal trade;
3.5 billion tonnes/year and 350 
million passengers/year.

Shipbuild ing 0.8 m illion jobs;
Turnover o f €90 billion/year; 
W orld leader in the production 
o f highly sophisticated vessels.

Energy A lternate energies: tidal and 
wave power, offshore w ind 
farms;
€121 m illion turnover in 2005, 
w ith  increasing growth.

Fisheries & 
Aquaculture

0.5 m illion jobs;
0.3%  o f EU GDP equating to 
about €20 billion/year; 
Aquaculture represents 19% 
o f the Union’s total fishery 
production.

Tourism and 
Coastal Zones

3 m illion jobs;
€72 billion turnover in 2005.

New Resources 
and Blue 
B iotechnology

Emerging sector w ith 
predicted growth o f 10% per 
year and a global m arket of 
€2.4 billion

F ig u re  3.1: C ontribu tion  of the  m a rin e /m a rit im e  econom y to 

European GDP. Source “ M aritim e  Facts and F igu res ’’6.

http://ec.europa.eu/maritimeaffairs/facts_figures_en.html
http://ec.europa.eu/maritimeaffairs/facts_figures_en.html
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3. The European Atlantic Sea Basin

North A tlan tic  
Subpo lar G yre

N orth A tlan tic 
Subtropical G yre

F igure  3.3: A tla n tic  Ocean C ircu la tion , (courtesy of: FP7 Euro-BASIN  and INTERREG-IV EasyCo c ircu la tion  maps]

3.3. The Atlantic Sea Basin environment 
and environmental quality

The 2010 OSPAR Quali ty Status Report (QSR)3 provides 
an excel lent  and up- to-date descr ipt ion and assess
ment  of the envi ronmenta l  qual i ty and envi ronmental  
issues per t inent  to the European At lant ic.  It includes 
a very comprehensive review of the cur rent  status 
regarding cl imate change, eutrophicat ion,  hazardous 
and radioact ive substances,  of fshore oi l and gas, f ish
ing, human impacts and biodiversi ty and ecosystems. 
Water  ci rculat ion in the At lant ic Ocean is complex as 
i l lustrated in Figure 3.3.

3.4. Economic and social perspectives.

The At lant ic Ocean has signi f icant ly contr ibuted to the 
development  and economic,  social  and cul tura l  his
t ory of the sur rounding countr ies,  including those on 
the European At lant ic seaboard. According to the 2010

QSR, mar ine-related industr ies and services contribute 
roughly 1.8% to the Gross Domest ic Product  [GDP] and 
2.1% to employment  opportuni t ies.  Much of the coastal  
area in the Nor th-East  At lant ic is densely populated, 
highly industr ial ized or used intensively for agricul ture.  
Populat ion densi ty is much higher on the coasts than 
inland, wi th most  of the populat ion in some areas of 
Nor thern Europe being concentrated in coastal  set t le
ments. Populat ion densi ty is highest on the Iberian and 
North Sea coasts (with over 500 inhabi tants per km 2] 
and lowest  on the open At lant ic seaboard (with fewer 
than 10 inhabitants per km 2 in some remote areas).

More than a third of the value of the mar i t ime sector  in 
the Nor th-East  At lant ic is generated by coastal  tour ism 
and shipping. Tour ism and the f ishing industry are the 
largest  employers.  Oil and gas resources are prevalent 
in the North Sea, whi le signi f icant potent ial  for  of fshore 
wind,  wave and t idal  energy has been identi f ied on the 
open At lant ic seaboard.

http://qsr2010.ospar.org/en/index.htm l

http://qsr2010.ospar.org/en/index.html
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3.5. Marine S&T Capabilities

The European At lant ic area is r ichly endowed wi th 
Centres of Excel lence in mar ine science, technology 
and innovation. The EU FP6 Mar inERA project  
database9, for  example, l ists over 340 Marine Research 
Inst i tutes and Universi ty Research Groups.

3.6. Geographic boundaries

The objective in def ining the extent  and boundaries of 
the European At lant ic Sea Basin is provide a geographi 
cal and operat ional  f r amework  in which to set the dra ft 
Research Plan.

Much thought  has been put into considering the ap
proach to be taken wi th respect  to specif ic geographical  
boundaries.  In reality, of course, the sea knows no 
boundaries and any proposed boundary w i l l  be a r t i 
f icial. We should think, therefore,  in t erms of what  
objectives we want  to achieve and what  is the geo
graphical  area that  needs to be considered in order  to 
achieve those objectives (Figure 3.5).

Accordingly,  the European Atlantic Sea Basin, as con
sidered here, is defined in term s of processes and 
usage ra therth an  geography. It includes the sea su r 
face, the wa te r  column and seabed off the European 
At lant ic coast l ine ( including the North Sea and the 
Irish Sea] extending westwards  to include the OSPAR 
w ider  At lant ic region and the part icipat ing coun
tr ies Exclusive Economic Zones [EEZ] and extended 
Cont inental  Shelves. It also includes the mar i t ime te r 
r i tor ies sur rounding the Canary Islands, the Azores 
and Madeira.

Clearly, the European At lant ic Sea Basin cannot be 
seen f rom a European perspect ive alone -  there is a 
need for  co-operat ion in both governance and sci 
ence wi th [i] the United States of Amer ica,  Canada 
and Greenland, [ii] Central  and South Amer i ca and [iii] 
Western Africa.

Issue Geographical Area

Governance and 
Implem entation of 
EU Policies

M aritim e territories of 
European Union M ember 
States: Belgium, Denmark, 
France, Germany, Ireland, 
Netherlands, Portugal (Azores 
and Madeira), Spain (Canary 
islands) and the UK.

Economic 
Development and 
Environmental 
Issues

As above plus the Faroe 
Islands, Iceland and Norway.

International /  
global issues/ 
c lim ate change

- USA, Canada, Greenland;
- Central and South America;
- Western Africa.

F igure  3.5: European A tla n tic  Sea Basin issues and re levant 

geograph ica l areas.

Geographical boundaries

In def ining the geographic scope or operat ional  
area of the European At lant ic Sea Basin Research 
Plan, the best approach is to consider the objectives 
aimed at and then consider the area (e.g. European 
At lant ic Arc, European At lant ic Seaboard, North 
At lant ic Sea Basin] necessary to achieve those.

9 http://m arineinstitutes.eurocean.org/m ap.jsp

http://marineinstitutes.eurocean.org/map.jsp


4. A draft Marine Research Plan fo r  the European Atlant ic Sea Basin

4. 1. Introduction. 4.2. A Policy Context

The key del iverable of WP6.1 is a dra ft Marine Research 
Plan which w i l l  inform the preparat ion of a Strategic 
Research Agenda for  the European At lant ic Sea Basin.

Such a d ra ft Research Plan must  add value to what  
is al ready being achieved at part icipat ing country and 
European level; it must  have clear ly def ined benefi ts 
and faci l i tate pol icy development and implementat ion.

A dra ft Research Plan for  the European At lant ic Sea 
Basin cannot be developed in isolat ion f rom exist
ing EU and Member  State pol icies and st rategies and 
must  therefore be consistent  wi th and support ive of:

• European At lant ic MemberState Marine Development 
Strategies and Marine Research, Development  and 
Innovation Strategies (Annex 3);

The SEAS-ERA project should be viewed as a progres
sive step forward:

• proposing a shared vision; identi fying common 
chal lenges,  opportuni t ies and support ive research 
priori t ies;

• assessing identi f ied topics that  could be addressed 
through joint  cal ls, common programming or ena
bl ing actions;

• informing the formulat ion of a Strategic Research 
Agenda for  the European At lant ic Sea Basin.

The SEAS-ERA Project  is thus a contr ibut ion to the 
European Strategy for  Marine and Mar i t ime Research 
(2008)10, and a f ur t he r  step towards establ ishing a 
mar ine component  of the European Research Area 
(ERA) and an input to the wo rk  of the JPI Oceans 
(www. jp i -oceans.eu).

Components of a Strategic Research Agenda for 
the European Atlantic Sea Basin:

1. Developing a shared vision for  the European 
At lant ic Basin area;

2. Defining the geographical  extent  of the European 
At lant ic Basin;

3. Defining a Strategic Research Agenda (SRA) 
and SMART objectives (Specific, Measurable,  
Achievable, Relevant and Time-Bound);  and

/ .P repa r i ng  for  implementat ion of the SRA by 
analysing the options, assessing expected 
impacts and defining the best mix of i nst ruments 
to be used.

The Integrated Mar i t ime Pol icy for the European 
Union [2007], its envi ronmental  pi l lar  the Marine 
Strategy F ramework  Direct ive [2008] and its re
search pil lar, the European Strategy for  Marine and 
Mar i t ime Research (2008);

The proposed European Union Strategy for  the 
At lant ic 2011 ( E USA) and pre l iminary discussions on 
a North Sea Strategy (Annex 4);

The Europe 2020 Strategy, the Innovation Union 
[2010], the European Research Area init iative and the 
Elorizon 2020 - the common Strategic Framework 
P rog ramme for  Research and Innovation (2014- 
2 0 2 0 ) 11.

4.3. Benefits of a common approach

The proposed d ra ft Research Plan must  bring ben
efits over and above those which are al ready being 
achieved at part icipat ing country and European levels. 
Greater co-operat ion among countr ies (EU Member  
and Associated States] in the European At lant ic Area 
can provide very signi f icant  advantages in relat ion to 
a broad range of issues: including economic recov
ery; compet i t iveness;  sustainable development;  and 
envi ronmental  issues. It can provide signi f icant oppor
tuni t ies and benefi ts including:

• Increasing awareness of common chal lenges and 
shared priori t ies;

• Fostering opportuni t ies to wo rk  together  where syn
ergies for a common approach can be identi fied;

• Improving the implementat ion of EU pol icies (e.g. 
Common Fisheries Pol icy [CFP], MSFD, Energy 
Policy, etc.] and ensur ing that  the speci f ici t ies of the 
At lant ic Area are taken into account;

0 http://ec.europa.eu/research/press/2008/pdf/com _20 08_534_en.pdf

St imulat ing economic development  and a more ef f i 
cient resource use:

1 http://ec.europa.eu/research/csfri/index_en.cfm?pg=home

]X J lS E A S -E R A .an fo r the European A tlantic Sea Basin
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- Improving the compet i t iveness and sustainabi l i ty 
of t radi t ional  sectors (e.g. mar i t ime t ransport ,  sea
food, mar ine tourism);

- Bui lding and exploi t ing global  markets for new 
knowledge-based and envi ronmental ly-dr iven ser 
vices and products (e.g. Marine Renewable Energy, 
Marine Biotechnology l inked to food and health, 
High tech smar t  products and services for  envi ron
ments I moni to ring and management);

- Establ ishing Mar i t ime /  Innovation Clusters,  l ink
ing local  educat ional  inst i tutes and industr ies,  to 
promote a range of new mar i t ime value-added 
products and services;

• Support ing an ecosystem -based approach  in assist 
ing the del ivery of the Marine Strategic Framework 
Direct ive and wi th regard to Marine Spatial  Planning 
(MSP) to assist  in a more rat ional  use of the At lant ic 
space;

• Ensuring bet ter  exchange of and access to expert ise 
and special ist  in f rast ructures between At lant ic coun
tries;

• Liaising on issues related to the use of Exclusive 
Economic Zones (EEZ) and Cont inental  Shelves;

• Establ ishing co-operat ive ini t iat ives to quant i fy 
and map the total  economic value (TEV) of At lant ic 
Seaboard resources in t erms of thei r  market  (eco
nomic) and non-market  (qual i ty of life) values;

• Improving co-ordinat ion and co-operat ion among 
the responsible agencies in the var ious jur isdict ions 
in the area of mar i t ime safety, secur i ty and su r 
vei l lance, f isheries,  tour i sm and energy, including 
informat ion exchange, analysis and joint operations;

• Co-ordinat ing and bet ter  focusing nat ional  and 
EU Funding Prog rammes (Structural ;  Regional; 
Common Strategic Framework,  etc) to address pr ior 
ities and seed fund economic opportuni t ies of mutual  
benefit;

• Capital ising on the At lant ic region's geographical  
location and unique at t r ibutes whi le recognizing its 
per ipheral i ty to the economic core of the European 
Union.

"Our p lan s  m is c a rry  because they have no aim. 
When a m an does n o t know  w hat ha rb o u r he is  

m aking for, no w ind is the r ig h t wind".
S e n e c a ,  5 B C - 6 5 A D

SEAS-ERA WP 6.1 A d ra ft Marine



5. Marine Research Prior it ies for  the European Atlant ic Sea Basin

5.1. Introduction

Nat ional  mar ine pol icies, st rategies and research 
pr ior i t ies must  be recognized and accommodated in 
prepar ing a dra ft Research Plan for  the European 
At lant ic Sea-basin. These pol icies, st rategies,  r e 
search prior i t ies, oppor tuni t ies and chal lenges and 
cross-cut t ing issues, encapsulated in a Strategic Vision 
(Section 2), w i l l  define the scope and content of a sup 
port ive and enabl ing Research Plan.

High Level Objectives

• Economic Recovery, Competi t iveness and 
Sustainable Socio-Economic Development;

• Envi ronmental  Protect ion & Cl imate Change;
• Good Governance supported by evidence-based 

regulat ion and legislat ion;
• Basic and Appl ied Knowledge;
• Issues to be addressed at the appropr iate 

regional  or pan-European scale;
• Regionaland internat ional  co-operat ion.

With respect  to this dra ft Mar ine Research Plan for 
the European At lant ic Sea Basin, it must  also be em 
phasised that  the research topics identi f ied are those 
relevant  to the SEAS-ERA At lant ic par tners (Annex 
1), these being the main compet i t ive mar ine research 
funding bodies (RFOs) in the part icipat ing European 
At lant ic Sea Basin par tner  countr ies.  These prior i t ies 
are in turn defined by:

• The needs of parent  Minist ry /  Government  
Depar tments to supply the knowledge-needs of na
t ional  pol icies and EU Directives;

• The recommendat ions of National  Expert Stakeholder 
Advisory Groups.

In order  to ensure compat ibi l i ty wi th the Research 
Agendas of other  Sea Basins (i.e. Medi terranean and 
Black Sea Basins), three categor ies of research are 
recognised:

• Basic Research & New Knowledge ;

• Appl ied Research: Science support ing Society and 
Economy;

• Research Support  & Cross-Cut t ing Issues;

• the research topics, chal lenges and opportuni t ies 
identi f ied are those which benefi t  f rom and are best 
addressed by a regional  and co-operat ive approach 
or are beyond the capaci ty of a single member  state;

• research topics addressing or st rengthening the 
internal  compet i t iveness of individual  Member  
States/part ic ipat ing countr ies,  which may be s ig
ni f icant components of nat ional  mar ine research 
programmes,  are not included.

It must  also be emphasized that  the aims and objec
tives of the European At lant ic Sea Basin Vision w i l l  not 
be achieved by research alone. Pol i t ical vision and com
mi tment,  funding, co-operat ion,  appropr iate regulat ion 
and governance and access to pan-European inf ra
st ruc tures are also cr i t ical  ingredients necessary to 
del iver the Shared Vision (Section 2) and reap the ben
efits identi fied in Section k.

In setting out a list of indicative research issues and 
enabling actions we are providing a basis for stake
holder consultation. This w i l l  be achieved through 
a number  of mechanisms including Stakeholder  
Workshops and nat ional  consul tat ions.  Thus the is
sues and enabl ing act ions identi f ied in this Discussion 
Document  (see fol lowing boxes) may not be those in
cluded in the resul t ing Strategic Research Agenda 
(Section 6).

Note to Reader

In the boxes l isting Indicative Research Issues and 
Enabl ing Act ions, s takeholders are invited to (a) 
agree/disagree wi th the topics identi fied (b) propose 
new issues/enabl ing act ions and (c) identi fy issues/  
enabl ing act ions where none have been included.

Indicative opportuni t ies and chal lenges to be addressed 
in the Marine Research Plan for  the European At lant ic 
Sea Basin, along wi th enabl ing act ions or key research 
topics, include:

Basic Research & New Knowledge

1. Ecosystem funct ioning and processes;
2. Cl imate Change - mi t igat ion & adaptation;
3. The Deep Ocean Frontier;
k. Conservat ion and Protect ion of Marine Biodiversi ty ;
5. Transformat ive and enabl ing technologies.

There is no applied science i f  there is no science 
to apply “

B e r n a r d o  H o u s s a y ,  
N o b e l  L a u r e a t e  in M e d i c i n e  [1947]

Further,  it is impor tant  to note that:

• al l  research is mul t i -d isc ipl i nary and cross-cut t ing,  
thus the above categorisat ion is to a degree art i f icial  
but nonetheless useful;



Applied Research: Science supporting Society and 
Economy

1. Marine Envi ronmental  Research;
2. Uti l ising the resul ts/outputs of nat ional mar ine en

v i ronment  and resource assessment  programmes 
and nat ional ly funded mar ine research pro
grammes;

3. Marine Renewable Energy;
k. Shipping and Mar i t ime Transport ;
5. Mar i t ime Safety, Secur i ty & Survei l lance;
6. Marine Leisure & Tourism, including mar i t ime cul 

ture & heri tage;
7. Marine Bio-Resources:  Fisheries, Aquacul ture and 

Seafood Processing;
8. High-tech Marine knowledge-based Products & 

Services;
9. Marine Biotechnology;
10. Oil and Gas Resources;
11. Mineral  Resources.

Research Support & Cross Cutting Issues

1. Marine Socio-Economic Assessment ;
2. Data Management  and Disseminat ion;
3. Seabed Mapping; 
k. Management  tools;
5. Enabl ing Inf rast ructures;
6. Bui lding Research and Innovation Capacity.

5.2. Basic Research & New Knowledge

5.2.1. Ecosystem functioning and processes: To bet ter 
understand and manage the living mar ine resources 
of the At lant ic Sea Basin, it is vi tal  to understand how 
these ecosystems funct ion and what  the factors and 
processes control l ing them are. For example,  more 
knowledge is needed about how the ocean cl imate in
f luences the product ion of phyto- and Zooplankton, the 
impact  it has on the variat ion between predator  and 
prey wi thin the annual  cycle and its role as a cont ro l 
ling factor  in the migrat ion,  growth and recrui tment  of 
fish stocks.

Ecosystem Functioning and Processes 

Indicative Research Issues:
• Inherent  complexi ty in mar ine ecosystems, re

quir ing new model l ing approaches;
• Ai r -sea and benthic-pelagic interact ions;
• Energy f lows and food webs, including harmfu l  

algal  blooms (HABs);
• Non- l inear  t ipping points and deoxygenated 

zones.

Indicative Enabling Actions:
• Review of ecosystem funct ioning and process 

research which is current ly being funded

5.2.2. Clim ate Change: Mitigation and Adaptation:
The 4lh I ntergovernmental  Panel on Cl imate Change 
Assessment  Report  (IPCC 2007)12 warned that  the 
cont inuing emissions of greenhouse gases at or above 
cur rent  rates w i l l  cause fur the r  global  wa rming and 
lead to changes in the global  cl imate system during 
the 21sl century. These changes w i l l  be fel t  in mar ine 
ecosystems ei ther directly, through changes in sea 
temperatures,  or indirectly, through impacts on the 
seasonal i ty,  biogeography, distr ibut ion and abundance 
of species, including commerc ia l  species.

OSPAR, in its 2010 Qual i ty Status Report  on the North 
At lant ic,  wa rns  that  the impacts of cl imate change 
are now becoming evident, especial ly in the nor thern 
regions (Arct ic Waters and the Greater North Sea). 
Fur thermore,  this repor t  highl ights that  whi le the na
ture and rate of these impacts were uncertain,  rising 
sea temperature and increasing acidif ication represent 
major  threats to mar ine ecosystems, sustainable ma
rine resource development  and biodiversity.

Another  impor tant  source of informat ion on cl imate 
change in the At lant ic Sea Basin is the ICES 2010 
Report  on Ocean Cl imate (August 2011 )13.

A key chal lenge is to develop more effect ive inter 
faces between cl imate change knowledge, social  and 
economic systems and pol icy making.  In this context 
the development  of model l ing tools and data-sets to 
suppor t  cost -ef f ic ient  mi t igat ion and adaptat ion pol i 
cies, including thei r  cost, are crucial .  Current ly,  many 
At lant ic coastal  state mar ine research programmes 
have a focus on cl imate change assessments and im 
pacts, including mit igat ion and adaptat ion strategies. 
Simi larly,  many have publ ished nat ional cl imate change 
assessments and strategies. Under the EU FP7 (Theme 
6, Envi ronment  including Cl imate Change), a sui te of

An ecosystem is a dynamic complex of plant, animal  
and micro-organi sm communi t ies and thei r  non
l iving envi ronment  interact ing as a f unct ional  unit.

A r t . 2, U n i t e d  N a t i o n s  C o n v e n t i o n  on 
B io Log ica l  D i v e r s i t y  [1992

12 www.ipcc.ch/pubLications_and_data/publications_ipcc_fourth_assessm ent_report_synthesis_report.htm
13 http://ices.dk/pubs/crr/crr309/ICES%20SCREEN%20PDFs/ICRR%20309-inner-singles.pdf

http://www.ipcc.ch/pubLications_and_data/publications_ipcc_fourth_assessment_report_synthesis_report.htm
http://ices.dk/pubs/crr/crr309/ICES%20SCREEN%20PDFs/ICRR%20309-inner-singles.pdf
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col laborat ive cl imate change related projects are be
ing funded, including large integrated projects, such 
as THOR: Thermohal ine Overturning -  A Risk? (www. 
eu-thor.eu/]  and EuroBASIN: North At lant ic Ocean and 
associated shel f -seas protect ion and management  
opt ions (www.euro -bas in .eu / ). Network ing projects 
such as FP7 CLAMER: Cl imate Change and Marine 
Ecosystem Research Results (www.c lamer .eu / ) have 
assessed cur rent  European cl imate change research 
and publ ic opinions on marine cl imate change impacts.

Since the UK Royal Society (2005)14 f i rst  warned of the 
related cl imate change problem of ocean acidifica
tion, signi f icant  internat ional  and European research 
has focused on this issue, including the European 
FP7 EPOCA: European Project  on Ocean Acidi f ication 
(www.epoca-pro jec t .eu/ ). Whi le the cur rent  un
derstanding of the possible consequences of ocean 
acidi f icat ion is st i l l  rudimentary,  both the scient i f ic 
communi ty  and society at large are increasingly con
cerned about  the possible r isks for  mar ine organisms 
and ecosystems associated wi th ocean acidif ication. In 
this context the EPOCA project has prepared a guide to 
best p rac tices  fo r  ocean acid ifica tion research and data 
rep o rtin g  an da  specia l in tro du c to ry  guide fo r  p o licy  ad
visors and decision m akers on ocean acidification.

5.2.3. The Deep-Sea F ron tie r: Europe's deep-sea
front ier  st retches over a distance of some 15,000 km 
along the At lant ic Ocean f rom the Arct ic to the Strai ts 
of Gibral tar  through the Medi terranean to the Black 
Sea. Beyond the cont inental  slope much of the sea
bed is abyssal  plain. Dissect ing the abyssal  plain is 
the Mid-At lant ic Ridge which runs f rom Iceland to the 
Azores and beyond. The cont inental  slope, r idges and 
underwater  mountains support  diverse biological  com
munit ies, including deep wa te r  coral  reefs and gardens, 
deep-sea sponge communi t ies,  and fish aggregat ions.

In 2007, the European Commission promoted the Deep- 
Sea Front ier  ini t iat ive15. This init iative brought  together  
a large number  of scient ists across a wide spect rum 
of areas to discuss chal lenges and roadmaps for  new 
European research and technology that  w i l l  enable the 
improvement  of our understanding of the deep sea- 
floor. The Deep-Sea Front ier  Init iative has identi f ied 
key scient i f ic chal lenges that  need to be addressed to 
understand the role of the deep sea f loor  in the global  
Earth system. This knowledge is urgent ly needed for  a 
var iety of reasons that include:

• To understand how deep-sea ecosystems w i l l  r e
spond to cl imate change;

• To understand the exchanges between the sub
sea floor, seaf loor and wa te r  column (e.g., methane 
release, methane natural  sequestrat ion,  carbon se 
questrat ion) and predict  how they might  modulate 
cl imate change or vary due to it;

• To assess the potent ial  resources of the deep ocean 
and provide the background against  which ecologi 
cal ly sustainable exploi tat ion of the deep-seaf loor  
and its living, minera l  and energy resources can be 
adequately planned and monitored;

• To bet ter  understand geo-hazards and the threat  that 
they pose to coastal  locations, and to implement  ob
servator ies and warning systems to mi t igate thei r  
ef fects on coastal  populat ions.

The OSPAR 2010 QSR concludes that  al though the en
v i ronmental  qual i ty of deep-sea habi tats is good, it is 
far  f rom prist ine and that  the impacts of global  change 
and pol lut ion are not readi ly understood due to a lack 
of informat ion.  OSPAR has included a set of deep-sea 
habi tats (e.g. carbonate mounds,  seamounts,  m id 
ocean r idges wi th hydrothermal  vents, deep-sea coral  
reefs and gardens), and species like orange roughy and 
several  deep-sea sharks on its l ist of Pr ior i ty Species 
and Habitats which are under threat  and/or  decl ining.

Climate Change 

Indicative Research Issues:
• Development of regional  and local forecast ing 

and scenarios, including risk assessment,  
models;

• Development of autonomous and sensit ive 
pC02sensors for  in-si tu moni tor ing of ocean 
acidif ication.

Indicative Enabling Actions:
• Create/ Improve the At lant ic Ocean Observing 

System to bet ter  t rack cl imate change;
• Development of an Annual  European At lant ic Sea 

Basin Marine Cl imate Change Report Card.

An Annual European Atlantic Marine Climate 
Change Report Card:

One init iative that  might  be considered as part  
of the European At lant ic Sea Basin Research 
Plan is the establ i shment  of a mechanism, based 
on the UKs Marine Cl imate Change Impacts 
Par tnership (MCCIP), to produce an Annual  
Marine Cl imate Change Impacts Report  Card 
(See: www.mccip.org.uk/  ).

acid ification-due-to-increasing-atm ospheric-carbon 
e^m on m ent/pdf/deepseef rontier.pdf

.an fo r the European A tlantic Sea
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Europe is a global leader in deep-sea research. Bui lding 
on past achievements,  and consol idat ing Europe's po
sit ion w i l l  requi re f u r t he r  integrat ion and investment  
in deep-sea research.  Flagship col laborat ive EU pro
jects such as HERMES, HERMIONE, EXOCET/D, DS3F 
and CORALFISH, etc., and deep-sea observatory pro
jects such as ESONET, EMSO and EuroSITES, and the 
internat ional  init iative MAR-ECO (CoML), help to keep 
European scient ists at the cutt ing edge of deep-sea 
research.  The EU Deep-Sea Front ier  (2007, 2009)1 - ini
t iative is helping to define deep-sea research priori t ies.

The Deep-Sea Frontier 

Indicative Research Issues:
• Developing systems for deep-sea explorat ion;
• Sustainable deep-sea governance and manage

ment,  (e.g. f ishery, hydrocarbon explorat ion, 
polymetal ic sulphides);

• Deep-sea geological  processes that drive sea- 
f loor  ecosystems;

• The release of the potent ial  of seabed archives 
for  paleo-envi ronmental  reconstruct ion and im 
proved predict ion of future cl imate change;

• C02 sequestrat ion in the deep-sea and its envi 
ronmenta l  impacts.

Indicative Enabling Actions:
• Establ ish f ormal  networks wi th the USAand 

Canada to faci l i tate and co-ordinate deep-sea 
research.

• Establ ish a st rategy fo ra  long- term deep-sea 
observatory network (see also Section 5.4.5).

5.2.4. Conservation and P rotection o f Marine  
Biodiversity: Marine biodiversi ty (including genetic bio
diversity) is an al l - inclusive t erm to descr ibe the total  
variat ion among living organisms in the mar ine envi 
ronment  -  life  in the seas and oceans. One of the major 
consequences of the unsustainable use of the Earth's 
resources is biodiversi ty loss, wi th a consequent  loss 
or reduct ion in the envi ronmenta l  goods and services 
they provide.

"It is  es tim a ted  tha t every 20 m inu tes sees ano the r 
species o f p la n t o r  an im a l becom ing ex tin c t and  
during  the sam e p e rio d  3,500 hum ans are born "

R. N a s h ,  FP 7 C o m E n v i r  P r o j e c t

16 http://www.deep-sea-frontier.eu/front_content.php?idart=602
17 w ww .m arbef.org/
18 h ttp ://ec.europa.eu/environm ent/nature/legisla tion/habitatsdirective/ 

index_en.htm
19 http ://w w w .cbd.in t/
20 http://ec.europa.eu/environm ent/nature/biodiversity/comm2006/pdf/2

The European FP6 Ne twork  of Excel lence on Marine 
Biodiversi ty and Ecosystem Funct ioning (MarBEF) 
prepared a detai led assessment  of European marine  
biodiversity (MarBEF, 2009)17 and identi fied the cr i t ical  
mar ine biodiversi ty issues to be addressed, includ
ing: the need for  comprehensive basel ine datasets; 
impacts addi t ions I to g lo bai warming;  coastal  manage
ment;  phase shi f ts and al ternate stable states; habi tat 
diversi ty;  ecosystem function, the role of species; the 
biodiversi ty of biodiversi ty and biodiversi ty at the mi- 
crob ia land genetic level.

The related issue of invasive (alien) species has
been comprehensively addressed by the FP6 DAISIE 
(Del ivering Al ien Invasive Species Inventories for 
Europe, www.europe-al i ens.org/ index.do) and ALARM 
(Assessing Large-Scale Envi ronmental  Risks wi th 
Tested Methods) projects.

Marine biodiversi ty basel ine datasets and techniques 
to measure changes and trends are urgent ly needed to 
address the mar ine biodiversi ty chal lenge and to sup
port  the implementat ion of several  envi ronmental  laws 
and pol icies such as the Habitats Direct ive18, the MSFD 
and the Convention on Biological  Diversi ty (CBD, 1992)19. 
More recent ly (2011), the EU publ ished its Biodiversi ty 
St rategy to 2020910 which includes: ful l  implementat ion 
of EU nature legislat ion to protect  biodiversi ty;  bet ter 
protect ion for  ecosystems, and more use of green in
f rast ructure;  bet ter  management  of fish stocks; t ighter 
controls on invasive al ien species; a bigger EU cont r i 
bution to avert ing global  biodiversi ty loss.

Marine Biodiversity 

Indicative Research Issues:
• Research to operat ional ise the MSFD Indicator 

of Good Envi ronmental  Status (GES) on biological 
diversity, including considerat ion of appropr iate 
scales for  management  (see also 5.3.1);

• Research to develop envi ronmental  genomics 
and other omics technologies, together wi th im
proved mar ine observat ion data, for  improved 
understanding of funct ional  biodiversi ty;

• Research to develop appropr iate indices/ in
dicators to measure and assess the impact of 
invasive species, including risk assessment  tech
niques.

Indicative Enabling Actions:
• Establ ish a plat form,  including National  

Biodiversi ty Centres, to co-ordinate research 
related to the issues highl ighted in the MarBEF 
and Mi l lennium Ecosystem Assessment  (2005).

• Development of an Annual  European At lant ic Sea 
Basin Marine Invasive Species Report Card.

E N _ A C T _ p a r t 1 _ v 7 % 5 B 1 % 5 D . p d f
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5.2.5. Transformative and enabling technologies: N ew
ideas, innovations, methodologies,  and in general  new 
ways of looking at or doing things, cont inual ly come 
on the market  f rom the laboratory bench. Some are 
immediately taken up and t ransform industr ial  sectors 
somet imes beyond recognit ion. Others languish for  a 
t ime and are then rediscovered.

There is no way of planning for  such development,  
they happen, often as an of fshoot of research and in 
par t i cular  f rom cur iosi ty-dr iven or basic research,  but 
thei r  impacts can be immense.

Pan-European init iatives such as the European Insti tute 
of Innovation and Technology ( EIT )91 and nat ional

Transform ative technologies are defined as new 
knowledge, techno logies an d/or methodologies that 
domo re t ha njust  change industr ial  processes. They 
change ent i re infrastructures,  including governance 
and regulat ion.  They may do this in uneven ways, 
leaving some sectors unchanged, whi le completely 
destroying and replacing others.

Enabling technologies are def ined as knowledge 
technologies and/or  methodologies that, alone 
or in combinat ion wi th associated knowledge/  
technologies,  provides the means to generate giant 
leaps in per formance and capabi l i t ies of the user. For 
example, the coming together  of telecommunicat ion 
technologies,  internet,  and groupware has level led 
the field so that  even sma l le r  f i rms are able to 
compete in areas where they otherwise could not.

ini t iat ives such as the Irish SMARTOCEANS (2010)", 
seek to exploi t  new knowledge emerging,  in par t i cular  
f rom the Informat ion and Communicat ions (ICT) and 
Life Sciences, to (a) create new opportuni t ies to f ur ther  
develop t radi t ional  mar ine sectors such as for  example 
in the f isheries, aquacul ture,  shipping, tourism, oi l and 
gas sectors,  etc and (b) to open up new opportuni t ies 
such as the use of mar ine biological /chemical  
resources in drug development,  bio-medical  devices, 
food ingredients (the knowledge-based bio-economy) 
and industr ial  chemicals,  development  of renewable 
wave and t idal  energy sources and the appl icat ion 
of ICT and engineer ing technology to envi ronmental  
moni tor ing and new service based and internat ional ly 
t raded sectors.

Balanced Research Prog rammes must  always have a 
capaci ty to identify, support  and bring f orward such new 
ideas and this can be assisted by methodologies such 
as S&T Foresight  Exercises, Technology Screening, 
Elorizon Scanning, etc.

Transform ative and enabling technologies 

Indicative Research Issues:
See note to reader (page 16).

Indicative Enabling Actions:
• Init iat ion of a joint ly funded Foresight  Study on 

emerging t ransformat ive and enabl ing t echnolo
gies and support  for  Horizon Scanning initiatives.

5.3. Applied Research: Science supporting 
Society and Economy

In this Section, we deal wi th research related topics 
which address:

• Societal issues: e.g. mar ine envi ronmenta l  science 
and associated nat ional  mar ine envi ronmental  
assessment  and moni tor ing programmes,  which are, 
in the main, driven by and of relevance to pol icy advice 
and good governance;

• Economic issues: e.g. appl ied science which supports 
and provides compet i t iveness and greater eff iciencies 
to the product ive sector  (e.g. mar ine renewable 
energy, f isheries, etc).

These topics are also informed by basic research 
(Section 5.2).

5.3.1. M arine Environm ental Research: The European 
seas and oceans are an impor tant  resource providing 
a weal th of valuable economic, envi ronmenta l  and 
cul tural  benefi ts. The qual i ty of the mar ine environment  
is clear ly crucial  to the wel l -being of the European 
economy and to the goods and services it provides, 
par t i cular ly in the seafood and mar ine leisure and 
tour i sm sectors.  It is not surpr is ing that  reference to 
“ in harmony with the environment' is cent ral  to the 
IMP-EU, 2007 Vision Statement  or that  the Marine 
Strategy Framework  Di rect ive (MSFD) is regarded as 
the envi ronmental  cornerstone of the IMP-EU.

The overal l  aims of the MSFD are to achieve good 
envi ronmental  status in the mar ine envi ronment  
by 2020, to promote conservat ion and protect ion 
preventing f u r the r  damage and to manage human 
act ivi t ies in the mar ine envi ronment  in accordance wi th 
the ecosystem approach.

Envi ronmental  pol icies, good governance and 
regulat ion are al l  dependent  on knowledge of the



status and funct ioning of the mar ine ecosystem and 
the impacts of var ious pol lutants.  Improving this 
knowledge can only be f i l led by targeted mar ine 
research programmes and moni tor ing and assessment  
act ivi t ies designed to provide a robust  evidence base to 
inform, develop and implement  appropr iate pol icies 
and development  plans. It also requi res a mobi l isat ion 
of regional  and internat ional  co-operat ion,  in research, 
moni tor ing and assessments and planning to achieve 
the vision we share fo r t he  sustainable use of ourseas,  
the achievement  of good envi ronmental  status, the 
protect ion and enhancement  of mar ine products and 
services and the reduct ion of uncertainty.

Key envi ronmenta l  chal lenges include an improved 
knowledge-base to implement  the MSFD and 
in par t i cular  in def ining and moni tor ing Good 
Environmental Status, the effect iveness of management  
measures and the impacts of cl imate change (Section 
5.2.2).

5.3.2. Utilising the results/outputs o f national m arine  
environm ent and resource assessment program m es  
and nationally funded m arine research program m es
Considerable ef fort ,  in both f inancial,  personnel ,  
in f ras t ructural  and t ime, is devoted to nat ional marine 
envi ronment  and resource assessment  programmes.  
Whi le these are not research p rogrammes p e r se 
they are informed by research and in turn inform the 
research agenda as new knowledge is discovered and 
new knowledge needs are identi fied.
Member  and Associate State mar ine envi ronmental  
moni tor ing programmes and fish stock assessments

are driven by a number  of EU pol icies that requi re data:

Common Fishery Policy (CFP): Member  States 
are requi red to col lect  data and share expert ise on 
fish stock biomass and populat ion st ruc ture and to 
agree on the Maximum Sustainable Yields (MSY) 
for  each species. For these purposes,  a number of 
parameters are requi red such as f ishing ef fort ,  fish 
landings as we l l  as socio-economical  data. During 
f ishery surveys, informat ion on discards, by-catch, 
biodiversi ty, as we l l  as di rect  informat ion on fish and 
shel l f ish populat ions are obtained. These can be later 
used for appl ied research in thei r  respect ive sectors, 
but also in a more comprehensive way for  example 
for  Integrated Coastal  Zone Management  (ICZM) and 
Mar i t ime Spatial  Planning (MSP)23.

In coastal  waters (1 naut ical  mile), Member  States 
must  comply wi th the W ater Fram ew ork Directive
(WFD, 2000]24. Informat ion on anthropogenic 
impacts,  including chemical  and microbiological  
contaminants,  harmfu l  algal  blooms, eutrophicat ion, 
etc., is requi red on a regular  basis. Member  States 
must  str ive to achieve good ecological  status of 
thei r  coastal  waters  by decreasing the levels of 
contaminants through pol icies and appropr iate 
technologies/methodologies and developing new 
methods for pol lut ion t reatments and remediat ion.

The Marine Strategy Fram ew ork Directive (2008)
is w ider  in its geographical  reach than the WFD, 
integrates al l  the previous Direct ives in the mar ine 
and mar i t ime areas and is appl icable in the marine 
waters under  the sovereignty or jur isdict ion of 
Member  States. Its data requi rements include an 
assessment  of good envi ronmental  status based 
on eleven descr iptors or indicators including: 1. 
biological  diversi ty;  2. non- indigenous species; 3. 
populat ion dynamics of commercial  fish /  shel l  fish;
4. elements of mar ine food webs;  5. eutrophicat ion;
6. sea f loor  integri ty;  7. al terat ion of hydrographical  
condi t ions; 8. Contaminants;  9. contaminants in fish 
and seafood for  human consumpt ion;  10. marine 
l i t ter  and 11. the introduct ion of energy, including 
underwater  noise. Research is needed to support  the 
col lect ion, use and interpretat ion of these indicators, 
including in space and in t ime.

National  survey and assessment  programmes,  to 
suppor t  EU f isher ies and envi ronmenta l  policies, 
generate a weal th of di rect  and indi rect  informat ion 
about  the mar ine envi ronment.  In a s imi lar  vein, 
SEAS-ERA par tner  organisat ions (Annex 1) fund a 
considerable amount  of compet i t ive mar ine research

Marine Environmental Research 

Indicative Research Issues:
• Development of a toolbox and guidel ines for 

the appl icat ion of the 11 indicators of Good 
Envi ronmental  Status (GES);

• Demonstrate the eff icacy of the GES indicators in 
a var iety of envi ronmental  conditions;

• Assess the feasibi l i ty of aggregat ion of MSFD 
Indicators;

• Identi f icat ion and assessment  of the r isks as
sociated wi th new and emerging anthropogenic 
pol lutants.

Indicative Enabling Actions:
• Open access to al l  mar ine envi ronmental  

research, moni tor ing and assessment  data col 
lected by European At lant ic Sea Basin countr ies 
(see also 5.3.2 and 5.4.2).

23 h ttp ://ec. europa, eu/mari ti meaffai rs/spatia l_planni ng_en.htm l
24 http ://ec.europa.eu/environm ent/water/water-fram ework/index_en.htm l

http://ec
http://ec.europa.eu/environment/water/water-framework/index_en.html
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focused on protect ion of the mar ine envi ronment  and 
resource assessment  and uti l ization. EU init iatives such 
as W ISE-M arine25 and EMODNET (European Marine 
Observat ion and Data Ne twork)26 provide vehicles to 
central ise nat ional survey and assessment  data.

Other ini t iat ives include:

• The European Marine Ecosystem Observatory  
(EMECO)27 which is a consor t ium of European 
Marine Inst i tutes that  aims to integrate mar ine 
envi ronmental  moni tor ing,  ecosystem model l ing and 
coastal  and ocean research;

• The European Centre for Inform ation on Marine 
Science and Technology (EUROCEAN)28 in association 
wi th EU funded projects such as FP7 SEAS-ERA, is 
start ing to compi le on- l ine InfoBases on EU funded 
and nat ional ly funded compet i t ive mar ine research 
projects.

Utilising the results/outputs of national 
marine environment and resource assessment 

programmes and nationally funded marine 
research programmes

Indicative Research Issues:
See Section 5.3.1.

Indicative Enabling Action:
• Greater col laborat ion in the establ i shment  of 

a single por ta l  to faci l i tate access to nat ional ly 
funded mar ine envi ronment  and assessment  su r 
vey resul ts and the outputs of nat ional  compet i t ive 
mar ine/mar i t ime research programmes.

5.3.3. M arine Renewable Energy: Energy f rom the 
mar ine envi ronment  whethe r  contained in the wor ld ' s 
wind,  waves and mar ine t idal currents,  or f rom marine 
biomass, provides an untapped source of renewable 
energy. The European At lant ic is one of the wor ld ' s 
r ichest  areas in t erms  of wind,  wave and t idal  energy 
generat ion.  Indeed, this is one of the greatest  assets 
and future opportuni t ies for  the European At lant ic Sea 
Basin.

The very signi f icant  potent ial  value of the European /  
At lant ic seaboard mar ine renewable energy resource 
in t erms of turnover, value-added and employment ,  has 
been described in a number  of recent  repor ts (EWEA, 
2 0 0 9 29, EU-OEA, 201 030, Marine Board-ESF, 201031) and 
is ref lected in signi f icant investments by industry along 
the European At lant ic coast.

Whi le there are many technical ,  economic, 
envi ronmental  and social  chal lenges related to these 
mar ine renewable energy technologies and there is 
increased compet i t ion for  mar ine space (with existing 
sectors:  t ranspor t ,  f isheries,  aquacul ture,  leisure & 
tourism) and st rong internat ional  compet i t ion,  the 
potent ial  benefi ts to the At lant ic Region of Europe are 
signif icant. It is current ly est imated that by 2050 (Marine 
Board-ESF, 2010) a substant ial  propor t ion of Europe's 
electr ici ty supply could be provided by renewable ocean 
energy generated off the At lant ic coast. This would 
have advantages for the region in t erms of job creation 
and internat ional ly t raded products and services,  and 
for Europe in t erms of energy securi ty,  a reduct ion in a 
rel iance on fossi l  fue Is and carbon dioxide emissions.

Elowever this potent ial  w i l l  only be real ised by 
coordinated action and governance putt ing the right  
regulat ions and suppor ts  in place to faci l i tate the 
sustainable development of this new emerging industry, 
mobi l ising the signi f icant  economic,  technical  and 
scient i f ic capabi l i t ies of the region and ensur ing inter- 
connect ivi ty to move energy f rom where it is produced 
(At lant ic coast) to where it is needed (the urban and 
industr ial  centres of Europe).

BioMass to Fuel: There is current ly a renewed interest 
in looking at the potent ial  of algae (macroalgae -  
seaweeds and microalgae -phytoplankton) as a source 
of biofuel  /  bio-diesel .  Much of this new interest  is 
st imulated by increasing oil prices and a greater  
interest in energy secur i ty and supply, par t i cular ly f rom 
the aviation sector.

Biofuels f rom mar ine algae are un-economical  to 
produce using the technology avai lable today (US 
Depar tment  of Energy Biomass Program)32. It is 
argued that, based on conservat ive est imates,  algal  
biofuels produced in large volumes wi th cur rent  
technology would cost twice as much as those f rom 
ter rest r ia l  biomass (e.g. soybean oil). Lower ing this 
cost w i l l  requi re coordinated R&D across a wide range 
of technical  sectors over the next years. Al though the 
technical  chal lenges are signi f icant,  the broad publ ic 
benefi t  of successful l y commercial is ing mar ine algal  
biofuels, f rom both micro and macro algal  species 
aquacul ture,  wa r ran ts  placing a high pr ior i ty on the 
needed research. In addition to its role as source of bio
products, algal  aquacul ture also has a potent ial  role as 
an adsorbent  of mar ine nutr ients and C02.

25 http://water.europa.eu/
26 http://ec.europa.eu/m aritim eaffairs/em odnet_en.htm l
27 http://www.em ecogroup.org/
28 www.eurocean.org
29 www.ewea.org/
38 http://eu-oea.com /
31 www.esf.org/marineboard
32 http://www1.eere.energy.gov/biom ass/pdfs/algalbiofuels.pdf
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http://eu-oea.com/
http://www.esf.org/marineboard
http://www1.eere.energy.gov/biomass/pdfs/algalbiofuels.pdf


Marine Renewable Energy 

Indicative Research Issues:
• Measurement  and mit igat ion of the envi ronmental  

impacts of Marine Renewable Energy, including 
noise;

• Model  testing, per formance val idat ion, hydrody
namic model l ing;

• Control  systems, power t ake-of f  (PTO) technolo
gies, moor ing design, wave forecast ing,  new and 
innovative Marine Renewable Energy devices.

Indicative Enabling Actions:
• An assessment /  review of current  mar ine biofuels 

research in Europe;
• Contr ibut ing to the development  of standards and 

test ing protocols and st rengthening the role of 
Test Centres in Europe.

5.3.4. Shipping & M aritim e Transport The mar i t ime 
t ranspor t  and por ts sector  is one of the most  valuable 
resources in t erms of revenue and employment  in the 
European At lant ic Area. The sector  provides vi tal  l inks 
for  t rade and commerce in the At lant ic Sea Basin, 
between European regions (e.g. the North Sea, Bal t ic 
and Mediterranean),  North Amer ica and globally.

Considerable opportuni t ies exist for f ur the r  
development  and improved compet i t iveness of the 
shipping and mar i t ime t ranspor t  sector  wi thin the 
At lant ic region, par t i cular ly  in the area of green 
t ranspor t  and the "g reen ship" (engine efficiency, 
reduct ion of emissions,  on board/onshore waste 
t reatment ,  etc).

The development  and promot ion of f reight  t r anspor t  
l inks throughout  Europe, por t  and in f rast ructure 
development,  and port  hinter land t raf f ic management  
are key issues. A st rategic focus on developing 
and promot ing mar i t ime t ranspor t  as a green and 
sustainable t ranspor t  mode, wi th an emphasis on 
reducing emissions,  protect ion f rom ship source 
pol lut ion and development  of green port  inf rast ructure 
is important  and would confer competi t ive advantage on 
the region and develop a range of value-added global ly 
t raded products and services.  Shor t  sea shipping 
and motorways of the sea, to take t raf f ic off Europe's

congested road networks,  par t i cular ly as it is est imated 
that  the external  cost of waterborne t ranspor t  is 20% 
less than the cost of road t ransport ,  could signi f icant ly 
reduce the C02 loading of road t ransport .

European companies are wor ld  leaders in al l  f ields of 
the mar i t ime industry.  Mar i t ime RDI is recognised by 
the WATERBORNE Technology P la t f o rm33 as one of the 
keys to European compet i t iveness covering the paral lel  
development of supply chains, equipment and materials,  
manufactur ing and suppor t  i nf rastructure.  It deals wi th 
al l  vessel  types f rom high volume and special ised cargo 
vessels,  large cruise ships and ferr ies through special  
service supply ships, ice breakers,  tugs and dredgers,  
research and coast guard vessels to super  yachts, sai l  
and power boats.

In May 2011, the WATERBORNE Technology Plat form 
publ ished a W aterborne Strategic Research Agenda
and Vision 2020 Statement  and an accompanying 
Implementat ion Plan. These documents contain a very 
comprehensive assessment  of the current  status of the 
sector, its development  potent ial  and identi fy the key 
for  research,  development  and innovation necessary to 
suppor t  the sector.

M aritim e Transport 

Indicative Research Issues:
• The green ship;
• Reduction of ship emissions;
• Envi ronmental ly f r iendly al ternat ives to ant i - foul -  

ing hul l  coat ings (e.g. nano-skins).

Indicative Enabling Actions:
• Promot ion of research at the interface between 

mar ine and mar i t ime sectors as is being elabo
rated by the EU FP7 EMAR2RES Project.

5.3.5. M aritim e Safety, Security and Surveillance:
At European and at Member  State level there is 
recogni t ion of the need to integrate the co-ordinat ion 
and inter-operabi l i ty  of Europe's abi l i ty to guarantee 
safety and secur i ty of passage whi le at the same t ime 
exercising State sovereignty in European waters.  In 
this regard, good progress has been made wi th co
operat ion in the area of mar i t ime safety, secur i ty and 
survei l lance in par t i cular  in relat ion to: emergency 
at sea responses (including search and rescue); 
pol lut ion response (including catastrophic events), 
envi ronmenta l  protect ion, f isher ies enforcement ;  
improved vessel  t raf f ic management  and informat ion;  
and mar i t ime secur i ty and survei l lance at sea

Over 90% o f EU's ex te rna l trade and over 40% o f its  
in te rn a l trade are transp orted  by sea and 3.5 b illion  
tonnes o f cargo/annum  and 400 m illio n  passengers  

pass through 1,200 European p o r ts  each year.

23 w w w .w aterborne-tp .org/

http://www.waterborne-tp.org/
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( including border  control ,  counter-narcot ics,  human 
t raf f icking,  smuggl ing and other f orms  of organized 
crime). Work is also underway to ensure a Common 
Informat ion Sharing Envi ronment  (CISE)34 to faci l i tate 
interoperabi l i ty and the exchange of mar i t ime ship- to-  
ship and ship- to-shore data. Given the broad expanse 
covered by the European At lant ic Sea Basin, there 
are signi f icant  opportuni t ies to improve the eff iciency 
and ef fect iveness of co-operat ion in these areas, both 
wi t  hin the agencies wi t  hin each jur is diet ion and across 
jur isdict ions through greater  informat ion exchange and 
shared analysis.

The WATERBORNE Technology Plat f orm argue that 
given the high- technology nature of the European 
shipping sector  and the high Europe-wide pr ior i ty for 
safetyand envi ronmental  qual ity, high global standards 
and effect ive internat ional  cont rol  are important .  
E-mar i t ime approaches may provide a solut ion, 
providing a means to improve the f low of informat ion 
f rom ship-to-s h i p and ship- to-shore and to provide the 
backbone for  new products and services.  Improved 
safety and moni tor ing services w i l l b e a  high pr ior i ty in 
the pursui t  of zero accidents.

5.3.6. Marine Leisure and Tourism, including m aritim e  
culture and heritage: Mar ine tour ism,  including 
angl ing, whale watching,  leisure boating, yacht ing and 
surf ing,  scuba-diving and other hol iday act ivi t ies by 
the sea and more recent ly cruise l iner hol idays, is a 
very signi f icant  component  of the global  and European 
mar ine economy and is valued at ove r€72  bi l l ion (2004) 
or 43% of the global  mar ine tour ism market  (Westwood 
2 0 0 5)35. Marine leisure and tour i sm has very di f ferent

aspects depending on the actual  location in the At lant ic 
Area (e.g. f rom act ivi ty hol idays in the north to sun 
hol idays in the south). Marine leisure is increasingly a 
cr i t ical  component  of human health, leisure and w e l l 
being (the "blue gym"). Mar ine leisure and tour i sm 
is a rapidly growing sector, in spi te of the economic 
recession, and is of great  importance to coastal  
communi t ies.

Recreational Fishing (RF)

One of the emergent  coastal / le isure act ivi t ies is 
recreat ional  f ishing, def ined as "the use o f fish 
resources fo r personal consumption and/or leisure". 
Around 10% of the European populat ion fish for 
recreat ion, but the contr ibut ion of RF to exploi tat ion 
of coastal  f isher ies resources is largely unknown 
and is an issue raised in the reformulat ion of the 
Common Fisheries Policy. The economic valuat ion 
of RF is complex because the goods and services 
(e.g. the angl ing experience) are only par t ly t raded 
on fo rmal  markets and up-scal ing of the induced 
economic impact requi res combining expert ise f rom 
f isher ies biology, economics and social  science.

Marine cul ture and her i tage represent  signi f icant  
potent ial  for  coastal  communi t ies and new interact ive 
ICT technologies are opening up new vistas in this area.

A more recent development  has been the European 
cruise line industry.  This industry generated € 2 9  
bi l l ion in total  economic benefi ts for  Europe in 2007. 
Signi f icant potent ial  exists to develop innovative cruise 
packages along the At lant ic coast.

Marine Leisure and Tourism  

Indicative Research Issues:
• Methodologies to assess the economic value and 

envi ronmental  impact  of recreat ional  f ishing ac
tivities;

• Methodologies to assess and quant i fy the w i l l i ng 
ness of the publ ic to pay for  mar ine ecosystem 
conservat ion and protect ion, including mar i t ime 
heri tage.

Indicative Enabling Actions:
• An inventory of European At lant ic mar i t ime cul 

ture and heri tage.

M aritim e Security, Safety and Surveillance  

Indicative Research Issues:
• Promot ion of research at the interface between 

mar ine and mar i t ime sectors as is being elabo
rated by the WATERBORNE Technology Plat form,  
including the development  of ICT based mar i t ime 
safety, secur i ty and survei l lance systems;

• Mapping and reducing the r isk of mar i t ime acci 
dents (col l isions, f ires, pol lut ing incidences, etc);

• Developing integrated ocean services for  naviga
tion, ship routing and risk assessment.

Indicative Enabling Actions:
• Init iate a pi lot Common Informat ion Sharing 

Envi ronment  (CISE) project for Mar i t ime Securi ty, 
Safety and Survei l lance in the European At lant ic 
Sea Basin.

34 h ttp ://ec. europa, eu/m ari ti meaffai rs/pdf/in teg ra ting_m ari ti me_surveiUance_en. pdf
:aw w w .rnariiT^T4e7^HR/rdonlyres/B66FBE34-3859-4FA8-9ABF-8C8558CDB15E/0/ForesightSeries1_global_market_analysis.pdf
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5.3.7. M arine Bio-Resources: Mar ine Bio-Resources 
include pr imary product ivi ty (f isheries, aquaculture),  
harvest ing (fishing) and seafood processing, including 
the preparat ion of value-added products,  seafood 
heal th and safety and tra cea b i lity. It is a sector  of 
very signi f icant  importance to the economic and 
social  wel lbeing of many At lant ic communi t ies.  Major 
chal lenges facing the mar ine bio-resources sector  
include supply of raw mater ial ,  overf ishing, impacts of 
cl imate change, food qual i ty and securi ty.

The success of the prim ary productive sector
(f isheries; aquacul ture and seaweed) depends pr imari ly 
on a sustainable,  prof i table and sel f - re l iant  industry 
that w i l l  maximise the long term contr ibut ion to coastal  
communi t ies in t erms of the ecosystem, economy and 
social  aims. This vision is cont ingent  on a resource 
base maintained at sustainable levels in the context of a 
heal thy and diverse mar ine envi ronment  and suppor ts 
a scenar io where seafood has re-establ ished i tsel f  as 
a regular  f ixture in the diet of half a bi l l ion European 
consumers;  where the sector  can meet  the demand 
for  high qual i ty local ly produced seafood; where 
the resource base has been restored to maximum 
sustainable yield or some sui table mul t i -species 
and ecosystem based proxy thereof;  where people 
in coastal  communi t ies once again see f ishing as an 
at t ract ive and stable means of making a living; where 
stakeholders ful ly part icipate in decisions and debate 
on pol icy implementat ion.

The identi f icat ion and pr ior i t isat ion of mar ine bio
resources research topics has been undertaken 
recent ly for  f isher ies by Symes & Hoefnagel  (20 1 0)36, 
for  f isher ies and aquacul ture by Holmes & Lock 
(201 0)37 and by the FP6 FEUFAR Project  (2007-2008) 
(www. feufar .eu).

The resource base is the bedrock of the seafood sector 
and the European North At lant ic contains some of 
the most  product ive f ishing grounds and biological ly 
sensi t ive areas in European waters.  There are major  
f ishing grounds f rom Portugal  to the north of Norway 
which yield very diverse and economical ly signi f icant  
catches and which represent  a major  input to the 
European seafood market .  Most of these species also 
have thei r  main spawning and nursery areas in these 
waters.  The At lant ic area also contains important  coral  
areas and other biogenic as we l l  as physical  features 
that  need to be protected. According to the recent 
2010 Qual i ty Status Report  the exploi tat ion of many 
North East At lant ic fish stocks cont inues to be beyond 
sustainable levels, whi le the status of a large number  
of stocks st i l l  cannot be ful ly assessed due to lack of 
data.

Current ly identi f ied f isher ies research pr ior i t ies 
include: the ef fect  of long- term protect ion of fish in 
protected areas on stocks and ecosystems; the impact 
of bot tom t rawl ing on b e nth i c communi t ies;  mapping 
of the seabed wi th respect  to potent ial  per turbat ion 
and damage; inter l inking of data sampled for  di f ferent  
purposes and projects and at di f ferent  t imes and 
spat ial  scales; f ishing gear select ivi ty,  discards and 
the valor isat ion of underused components of the catch, 
understanding the interact ion between f isher ies and 
top predators especial ly seabirds and sea mammals,  as 
we l l  as elasmobranchs and rept i les is also a priori ty. 
A par t i cular  emphasis is placed on achieving MSY 
targets in the context of mul t i -species f isheries and an 
understanding of food web dynamics.  The pr ior i ty sea 
f isher ies research topics identi f ied are consistent  wi th 
and support  ive of the recommendat ions emerging fro m 
the CFP Review33 process.

Sea Fisheries 

Indicative Research issues:
• Linking product ivi ty wi th ecosystem interact ions 

to suppor t  the Ecosystem Approach to Fisheries 
Management  (EAFM) and developing appropr iate 
management  approaches;

• Mit igat ion or el iminat ion of discarding, as we l l  as 
bet ter use of by-catches;

• Achieving Maximum Sustainable Yield (MSY) for 
European f isheries.

Indicative Enabling Actions:
See note to reader (page 16)

Aquaculture is an impor tant  food sector  in Europe 
producing healthy, nutr i t ional  products of high qual ity. 
It is st rategical ly impor tant  for  Europe especial ly 
in view of our heavy rel iance on impor ts  of seafood. 
The major  species cul tured in the European At lant ic 
include: At lant ic salmon,  rainbow trout,  sea bass, 
sea bream, common carp, blue mussels and oysters. 
In addi t ion to these, there are several  species in the 
ear ly development  of cul ture,  the most  impor tant  
being cod. These species are at di f ferent  levels of 
development  in t erms  of t rai ts selected for, use of 
reproduct ive and genomic technologies,  and design 
of breeding programs.  For a descript ion of the 
state of farming development  for  each species see 
www.aquabreeding.eu.

Aquacul ture product ion must  be carr ied out to the 
highest  standards under  an envi ronmental ly f r iendly 
regime. The protect ion of the envi ronmental  qual i ty

86 Symes, D. and E. Hoef nag el (2010). "Fisheries policy, re search and the social seien ce s in Eu rope: Challenges for the 21st century.” Marine Policy 34(2): 268-275.
87 Holmes, J. and J. Lock (2010). "Generating the evidence for mari ne fisheri es policy and management.” Marine Policy —
88 http://ec.europa.eu/fisheries/cfp/index_en.htm
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in the At lant ic,  in l ine wi th the Marine Strategy 
Framework Directive, of fers unrival led opportuni ty for 
the product ion of high qual i ty seafood products.  This 
can only be achieved by an appropr iate development  
of technologies and pract ices wi thin the industry in 
t andem wi th s imi lar l y  appropr iate f r ameworks  for 
interact ing wi th Natura 200 039 goals and legislat ion and 
the requi rements for MSP at a regional  European level.

Recent identi f icat ions of aquacul ture research prior i t ies 
have been undertaken by the FP6 FEUFAR (Future 
of European Fisheries and Aquacul ture Research 
Project  (2007-2008) (www. feufar .eu) and are being 
undertaken by the European Aquacul ture Technology 
and Innovation Plat form (www.eat ip .eu), the European 
Forum of Farm Animal  Breeders -  Technology Plat form 
(EFFAB) (www.e f fab .o rg / ) and the Sustainable Farm 
Animal  Breeding and Reproduct ion -  Technology 
Plat form (FABRE) (www. fabretp. i nfo).

Pr ior i t ies identi f ied include: new species and species 
improvements by ut i l isat ion of bio- and genetic 
technology;  improvements to fish health and wel fare;  
food conversion eff iciencies; disease t reatments and 
resistance; escapees, decreasing the envi ronmental  
impact  of aquacul ture,  etc. These topics are consistent 
wi th those described in the Strategy for the Sustainable 
Development of European Aquacul ture40 in which the EU 
has commi t ted itsel f to: "pursue  e ffo rts  in aquacultu re  
R&D, and a llocate a su ffic ie n t EU budget to aquacultu re  
p ro je c ts  to fu r th e r  develop the know ledge-base fo r  
susta inable and com petitive aquacultu re p ra c tic e s ’.

Aquaculture 

Indicative Research Issues:
• Containment  and Escapees: Development  of 

guidel ines and standards to ensure optimization of 
containment  of aquacul ture species. Development 
and implementat ion of guidel ines to mi t igate ef
fects of escapees on the envi ronment  and on wi ld 
stocks;

• Disease control :  Development  of novel t reat 
ments,  including vaccines for  enhanced disease 
and pest control  and development of best practice 
in integrated disease and pest management  to en
sure opt imum use and eff icacy of existing control  
measures;

• Species diversi ty:  promot ing diversi ty in the 
number  of species f armed and opportuni t ies for 
deepwater  aquacul ture;

• Interact ions wi th EU Habitats Di rect ive/Natura 
2 0 0 0 .

Indicative Enabling Actions:
See note to reader (page 16)

Seafood Processing: f our specif ic issues are identi fied,
some of which overlap wi th the mar ine biotechnology
sector  (5.3.9):

1. Product development - Much of the seafood 
produced in Europe lacks di f ferent iat ion,  thus 
l imi t ing the value-added f rom wi ld and farmed 
sources.  Developing new products,  to meet  the 
needs of an envi ronmental ly aware, health conscious 
and/or  convenience-or iented consumer  is essential .  
Access to premium,  high-value (global and local) 
niche markets is vi tal  for  secur ing the growth and 
compet i t iveness of Europe's seafood industry.  High 
on the agenda is the need to provide knowledge 
which contr ibutes to raising the compet i t iveness 
of the seafood sector. This requi res research in: 
(1) consumer  values, at t i tudes and behaviour;  (2) 
product ion and management  systems (including 
aquacul ture and wi ld capture technologies);  (3) 
new food processing technologies;  (6) constant ly 
improving qual ity, taste and texture;  (5) ensuring 
food safety and developing new products f rom an 
expanded mar ine foods source, including processing 
waste streams.

The use of mar ine ingredients for funct ional  food, 
pharmaceut icals,  neutraceut icals and biomater ials 
requi res increased bioprospect ing and biodiscovery 
to identi fy and ext ract  ingredients f rom fish, mar ine 
invertebrates,  algae, mar ine plants and marine 
microorganisms.  Bui lding compet i t iveness in 
exploi t ing these novel sources requi res research on 
bio-technology processes to col lect, identify, classi fy 
and explore new and novel uses for  mar ine derived 
compounds.

2 .Consumer health - Health aspects are impor tant  
both f rom a consumer  preference perspect ive and 
a publ ic heal th perspective. The product ion of safe 
food is an essent ial  pre-requis i te for  al l  European 
seafood. From a publ ic health perspective, a st rategy 
for  low-cost ,  heal thy products to increase demand 
among poor consumers is cal led for. Research is 
also needed to descr ibe the beneficial  heal th ef fects 
of seafood or seafood components,  wi th a par t i cular  
focus on farmed fish and seaweeds. Also needed 
to maintain product  qual i ty and al lay consumer  
concerns over product  safety are low-cost ,  rapid 
moni tor ing and detection technologies for  f reshness,  
pathogens, and contaminants.

3.Traceability  - Traceabi l i ty is impor tant  for  several  
purposes:  (1) to assure consumers;  (2) to document  
sustainable harvest ing;  (3) to document  origin; 
(6) to document  di f ferent  aspects of qual i ty; (5) to 
document  al l  sources of input, e.g. days since catch,

39 http://ec.europa.eu/environm ent/nature/natura2000/index_en.htm
40 http ://eur-lex.europa.eu/Lexl)riServ/Lexl)riServ.do?uri=COM:2009:0162:FIN:EN:PDF
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t reatment ,  and additives. On the technical  side, the 
f u r the r  development  of standards,  procedures and 
systems is needed. Regarding appl icat ions, the focus 
on t raceabi l i ty is moving towards the business side, 
seeking new ways to ensure compet i t iveness of 
European producers and product  diversif ication.

4 .Certification and branding (labelling) - With a 
plethora of labels al ready used for  food, knowledge 
is needed on what  consumers need and want  of 
informat ion,  on what  to label  and at which level 
to label. Research is needed to develop effect ive 
label l ing systems and standards,  including health, 
fish wel fare,  origin and t reatment .

5.3.8. High-Tech M arine Knowledge-based Products 
and Services: The Europe 2020 Strategy and the 
Innovation Union (2010) emphasise the impor tance of 
research and innovation in support ing smar t ,  green, 
innovative, sustainable and inclusive growth and job 
creation.

Through the establ i shment  of Innovative "M aritim e” 
Clusters41 and the convergence o f technologies, 
Europe can draw on new and emerging technologies,  
par t i cular ly  in the ICT and Life Science sectors, 
to faci l i tate and explore opportuni t ies for  a new 
knowledge-based,  high-tech,  mar ine products and 
services sector  providing a range of value-added 
internat ional ly t raded high-tech products and services. 
These wi l l  be appl ied to:

• bring new opportuni t ies to f ur ther  develop t radi t ional  
sectors (e.g. f ishing, aquacul ture,  mar i t ime 
transport ,  tourism, etc);

• open up exci t ing new opportuni t ies such as the use 
of mar ine biological /chemical  resources in drug 
development,  bio medical  devices, food ingredients 
(the knowledge-based bio-economy) and industr ial  
chemicals,  development  of renewable wave and 
t idal  energy sources and the appl icat ion of ICT and 
engineering technology to envi ronmental  moni tor ing 
and new service based and internat ional ly t raded 
sectors.

There has been signi f icant  growth in the number  
of European and European-based mul t inat ional  
companies involved in this sector  that mobi l ise nat ional 
capabi l i t ies in ICT and Life Sciences to capi tal ise on 
opportuni t ies for  convergence associated wi th the 
mar ine sector. These include distr ibuted sensing, 
wi re less and cable communicat ions and informat ics 
for  the development  of next generat ion decision 
based management  tools. These enabl ing technology 
plat forms are cur rent ly  deployed across a range of 
existing mar ine related sectors including shipping, 
secur i ty and logist ics, envi ronmental  moni tor ing,  
of fshore energy and emerging markets including 
mar ine renewable energy.

Across the European At lant ic area there are a number  
of key nat ional mar ine test and demonstrat ion 
inf rast ructures in place o runde r  development for the in  
s itu  deployment  of ICT solut ions for  ocean explorat ion/  
mar ine envi ronmental  moni tor ing and the mar ine 
renewable energy test and demonstrat ion sites. These 
test faci l i t ies form part  of a potent ial  network of marine 
i n f ras t ructure which can provide research,  test  and 
demonstrat ion opportuni t ies to European researchers 
and companies.  Issues relat ing to in f rast ructures wi l l  
be dealt wi th by Work Package 6.A.

Marine High-Tech Products & Services 

Indicative Research Issues:
• Interoperabi l i ty and integrated data management  

for mul t i -moda l  sensor networks;
• Web-enabled mar ine sensing plat forms and mo

bile data appl icat ions;
• Nanotechnology and novel mater ials for ant i - foul -  

ing coatings.

Indicative Enabling Actions:
• Establ ish and network Mar i t ime Clusters/  

Technopoles.

Seafood Processing 

Indicative Research Issues:
• Food Safety: Developing fish processing method

ologies in seafood products for  (a) the el iminat ion 
of parasi tes and to reduce the al lergenic pro
cesses generated by parasi t ism, and (b) to reduce 
the pol lut ion by metals and dioxins, etc) microbial  
load in shel l f ish;

• Processing:  Developing processes for  the reut i 
l ization of discards and by-catch biomass for  the 
industry (animal feeders, cosmetic,  etc);

• Food and health: St imulate studies to determine 
the inf luence of seafood consumpt ion on health.

Indicative Enabling Actions:
• Assesment  of cur rent  status of fish processing 

waste recovery and uti l isation.

41 http ://ec.europa.eu/m aritim eaffa irs/c lusters_en.htm l
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5.3.9. Marine Biotechnology: The European At lant ic 
is we l l  placed geographical ly to maximise the potent ial  
of mar ine biotechnology. A long standing mar i t ime 
heri tage; an acknowledged competence in mar ine 
sciences; extensive mar ine ter r i tor i es comprising 
highly diverse mar ine habi tats ( including the deep 
ocean) represent  opportuni t ies to col laborate on the 
development  and commerc ia l  exploi tat ion of marine 
bio-resources.

Marine (blue) biotechnology involves the appl icat ion of 
science and technology to exploit  the unique biodiversi ty 
of l iving mar ine organisms for  the product ion of 
knowledge, products,  processes and services and 
of fers a huge potent ial  for  innovative sustainable 
development.  It has the potent ial  to contr ibute to 
meeting many of the key societal  chal lenges current ly 
facing Europe and in support ing economic growth 
through:

• faci l i tat ing the ongoing sustainable supply of high 
qual i ty heal thy food f rom f isher ies and aquacul ture;

• providing a sustainable al ternat ive source of energy, 
par t i cular ly through the use of microalgae;

• helping secure human health and wel lbeing,  through 
the discovery of novel b i o-pharmaceut i cals  and 
nutraceut icals;

• secur ing good envi ronmenta l  status (GES), through 
the development  of technologies to help protect  and 
manage the mar ine environment;  and

• developing new industr ial  products and processes, 
through the discovery of novel enzymes, biopolymers 
and mater ials for industr ial  appl icat ions.

Biotechnology is al ready contr ibut ing to near ly every 
industry sector, f rom heal thcare to envi ronmental  
bioremediat ion,  f rom cosmet ics to food and including 
novel advanced mater ials wi th industr ial  appl icat ions. 
The as yet largely untapped resources of the mar ine 
envi ronment  w i l l  ensure the discovery of new enzymes, 
biomater ials,  biopolymers,  and other related products 
such as bio-pharmaceut i cals  and nutraceut icals.This 
w i l l  help f i l l  the gap for  novel ty demanded by industry 
in order  to maintain a compet i t ive posit ion in global  
markets.  Europe's diverse market - l ed industr ial  
economy has targeted mar ine l iving resources as a 
huge and almost  untapped source of genes, organisms 
and mater ials;  some of which w i l l  present  unique 
commercial ly  viable solut ions for industry.

Reflecting its economic potential, mar ine biotechnology 
cont inues to receive considerable at tent ion f rom 
European inst i tut ional ,  agency and industry sectors. 
Most recent ly the Marine Board/ESF repor t  Marine 
Biotechnology:  A New Vision and Strategy for  Europe 
(2010)42 highl ighted Europe's mar ine biotechnology 
opportuni ty which can be summar i sed as: "To
investigate m arine  b io log ica l resources fo r  th e ir  
susta inab le  exp lo ita tion  in the p roduc tion  o f food, 
b iopharm aceutica ls , b iom ate ria ls , bioenergy, 
biorem ediation, nu traceu tica ls  and im proved in d u s tria l 
p roduc ts  and processes".

With a p ro je c te d  g lob a l m a rke t valued a t € 3 .6  b i l
lion 12012], M arine B io technology is  expected to be 
one o f the m a jo r enabling technolog ies o f the 21st 

century, w ith  a fo recast annual average g ro w th  ra te  
o f the s e c to r o f 4% percent.

M a r i n e  B o a r d  P o s i t i o n  P a p e r  15 
" M a r i n e  B io t e c h n o l o g y :  A  N e w  V i s i o n  an d  S t r a t e g y  f o r  E u r o p e ”  [2010]

Marine Biotechnology 

Indicative Research Issues:
• Molecular  biology invest igat ion in life science 

- Genomic and meta-genomic analysis of sys
temat ical l y sampled mar ine organisms, including 
microorgani sms (i.e. bacteria,  vi ruses,  archea, 
pico and microplankton),  algae and invertebrates;

• Cult ivat ion of mar ine organisms and cel l  l ines - 
Development of technologies to isolate and cul ture 
previously uncul t ivated microorganisms.  Develop 
cul ture methods for  ver tebrate and invertebrate 
cel l  l ines for  the product ion of active compounds;

• Bio-mass product ion - Development  and ap
pl ication of new effect ive systems, including 
bio-engineering,  bio-reactors and cul t ivation sys
tems, for  the product ion,  use and t ransformat ion 
of biomass f rom mar ine organisms.  The produc
tion systems and the organisms are opt imized to 
target  speci f ic appl icat ions (e.g. bio-ref inery,  aq
uacul ture, etc.);

• Marine model  organisms - Ident i fy and prior i t ise 
new organisms of mar ine origin to increase life 
science knowledge and provide new opportuni t ies 
for biotechnological  exploitat ion.

Indicative Enabling Actions:
See note to reader (page 16)

42 www.esf.org/index.php?elD=tx_nawsecuredl&u=0&file=fileadm in/be_user/research_areas/m arine/pdf/
f t ibL¡Cations/M ggP4^MarineBiotechnoloqy.pdf&t=1309958429&hash=41831aa99fdea¿¿5572baf999d2c83f4



5.3.10. Oil & Gas Resources
The At lant ic cont inental  shel f  and margin may contain 
hydrocarbon resources cr i t ical  to the secur i ty of supply 
of European energy in future decades. According to 
the OSPAR 2010 Report,  of fshore oil and gas act ivi t ies 
in the Nor th-East  At lant ic have developed over the 
past 40 years, wi th the major  of fshore oi l  and gas 
developments in the North Sea and Norwegian Sea and 
most ly gas in the southern North Sea. Some production 
also takes place in the Celt ic Sea (gas only), the Bay of 
Biscay and the Gulf of Cadiz (gas only). Gas reserves 
have also been identi f ied off the wes t  coast of Ireland 
(Corrib Field).

Nor th Sea reserves are in decl ine. Enhanced recovery 
f rom existing f ields and new discoveries of sizable 
volumes could mi t igate this t rend. The actual  price of 
hydrocarbons favours more ef for ts in the development 
of cost effect ive technologies for  both explorat ion and 
product ion.  Innovative solut ions are needed f rom 
academic and private R&D. The European industry is 
operating wor ldwide and represents a strong economic 
sector.

Explorat ion concerns smal l  and marginal  f ields, deep- 
sea, and new provinces. The most  promising province 
could be the Barents Sea, but al l  parts of the European 
At lant ic cont inental  shel f  and margin,  including the 
Medi terranean and Black Seas, are of interest.

Bet ter  geological  knowledge of the cont inental  margins 
and associated sedimentary  basins is required. 
Advances in the fol lowing f ields could be crucial:
• Deep-sea margin s t ruc ture (i.e. the Gold project  in 

the Medi terranean sea - Deep Dri l l ing in the Gulf 
of Lions), sediment  deposi t ion models based on 
source to sink approaches, assessment  of geological  
hazards (seismic activity, slope stabi l i ty, gas hydrate 
dissociation);

• New geophysical  tools: sub-sal t /sub basalt imaging; 
very high resolut ion 3D seismic;  elect romagnet ism;  
seaf loor moni tor ing system; systems wi th reduced 
impact  on mar ine fauna (mammals,  fishes);

• Basin and reservoi r  character isat ion;  integrating 
interpretat ion f rom var ious discipl ines, through a 
real  mul t idiscipl inary approach.

Dri l l ing technologies need to be improved: safer  and 
envi ronment  f r iendly techniques,  reduced cost of 
explorat ion wel ls  (deep-sea, sal t  format ion,  basalt and 
t ight carbonates).

Enhanced hydrocarbon recovery is very chal lenging.  
Innovat ions could great ly increase the amount  of

reserves of existing and future f ields (both onshore and 
offshore).  Amongs t  the numerous i tems the fol lowing 
ones can be mentioned for reservoi r  management :

- C02 and polymer injection;
- Reservoi r  moni tor ing (4-D seismic, down hole 

sensors);
- More accurate reservoi r  models.

During the last decades, f loating product ion plat forms,  
subsea umbi l i cal  r iser  and f lowl ines,  and subsea 
product ion equipment  have been successful ly 
developed. New innovat ions are st i l l  requi red in order  
to conduct safer operations, especial ly in new front iers:  
Arct ic  (systems resistant  to ice loading, such as the 
Hibernia plat form of fshore eastern Canada), ul tra 
deep wa te r  (harsh environment) .  Subsea processing 
and intervent ion need fur the r  improvements including 
electr ical  power supply f rom land. Also needed are cost 
effect ive solut ions to t ieback marginal  f ields to major  
f ields.

Envi ronmental  pressures f rom the of fshore oi l and 
gas sector  include impacts related to explorat ion,  
dr i l l ing,  operat ion and decommissioning.  Routine 
operat ions at product ion plat forms lead to the release 
of oil, chemicals and natural ly occurr ing radioact ive 
mater ials to the sea, especial ly through discharges 
of produced wa te r  and par t l y f rom dr i l l  cutt ings. 
Accidental  oi l  spi l ls can ar ise f rom di f ferent  sources 
during operation. In 2007, around 60% of al l  operat ional  
instal lat ions reported ai r  emissions and discharges to 
the sea as a resul t  of oi l and gas extract ion. The recent 
Gulf of Mexico disaster  has highl ighted the need of 
updated standards and regulat ions for  hydrocarbon 
explorat ion and product ion.  Marine spat ial  planning 
based on sound envi ronmental  basel ine data w i l l  be 
requi red to ensure that  mar ine renewable energy and 
hydrocarbon resource developments are in harmony 
wi th f isher ies and other mar ine activi ties.

The know-how and the innovat ions coming f rom the 
of fshore oil and gas upst ream sector  can be appl ied to 
other sectors that are closely l inked, such as:

• C02 sequestrat ion and enhanced oi l  recovery and 
storage in depleted of fshore fields;

• Gas hydrates: explorat ion tools, dr i l l ing,  reservoi r  
model l ing,  product ion technologies (development 
and economical  evaluat ion: C02 injection, t he rma l  
act ivation, depressur isat ion) are subject  to 
development  and economic evaluation;

• Marine renewable energy: instal lat ion design, at sea 
operations, umbi l ica Is (e.g. DC powercable).
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Oil & Gas Exploration 

Indicative Research Issues:
• Resource assessment  techniques,  novel seismic 

imaging techniques,  r isk analysis par t i cular ly  for 
sma l l and  marginal  fields;

• Cri t ical  assessment  of carbon capture and s to r 
age in the oceans and its potent ial  envi ronmental  
impacts;

• Exploi tat ion techniques for mar ine gas hydrates.

Indicative Enabling Actions:
See note to reader (page 16]

5.3.11. M inera l Resources The deep-sea f loor  can be 
considered as one of the new and major  chal lenges 
for  expected deep-sea mining issues, speci f ical ly for 
metal l ic minerals.  The dr iver  is global  demand and 
shortages f rom t radi t ional  t er rest r ia l  sources.

Thesea bed represents today an al ternat ive to onshore 
exploi tat ion and possible new polymetal l i c and 
highly concentrated resources in several  geological  
envi ronments:

• seabed massive sul f ides related to hydrothermal  
vents on mid-oceanic ridges;

• polymetal l ic nodules in deep abyssal  plains;

• cobal t  crusts on carbonate or basal t ic submar ine 
plat forms.

In 2008, the European Commission launched the Raw  
M ate ria ls  In itia tive - m ee ting  o u r c r it ic a l needs fo r  
g ro w th  and jo b s  in Europe"43. Several  ini t iat ives are 
being taken at European and nat ional  levels, including 
publ ic and private ini t iat ives to launch research 
p rogrammes on mineral  resources such as the 
European Technology Plat form on Sustainable Mineral  
Resources44 and the proposed ERA-MIN project  under 
EU FP7.

Regarding the deep-sea, long- term scienti f ic objectives 
and the development  of a consol idated road map 
br inging together the European Commission,  industry, 
nat ional /  regional  research programming agencies and 
implement ing organisat ions as weII  as academia for  the 
faci l i t ies and resources are needed. The underlying aim 
is to establ ish a permanent  mechanism for  planning 
and coordinat ion of the European non-energy mineral  
raw mater ials research communi ty,  a task that  w i l l  
need sustained act ion over several  more years.
Sand and gravel  ext ract ion in the coastal  zone is a

chal lenging issue in relat ion wi th the shor tage of 
t er rest r ia l  mater ials.  Inventor ies of sand and gravel  
resources in areas wi th other resource uses/conf l i cts 
have to be addressed in the context  of ICZM /  MSP 
to avoid spat ial  conf l ict  and to be sure to maintain 
integri ty of the biodiversi ty and to protect  areas such as 
spawning grounds and cr i t ical  nurser ies areas.

M ineral Exploration 

Indicative Research Issues:
• Resource assessment  techniques,  novel seismic 

imaging techniques, r isk analysis;
• Envi ronmental  impacts of deep-sea mining and 

mi t igat ion techniques;
• Impacts of increased of f -shore sand extract ion to 

counteract  sea level rise impacts.

Indicative Enabling Actions:
• Prel iminary Assessment  /  Re-Analysis of existing 

mineral  resources in the European At lant ic Sea 
Basin.

5.4. Research Support and Cross-Cutting 
Issues

In this sect ion we consider research support ing act ions 
and cross-cut t ing issues which put research into an 
economic, social, management  (including governance] 
and spat ial  perspective.

5.4.1. M arine Socio-Economic Assessm ent: In its
2007 Report “ Mar i t ime Facts & Figures", the European 
Commission presented an impressive sui te of marine 
socio-economic stat ist ics for  sea-related industr ies 
and services (Figure 3.1).

Ecosystem goods and services are the benefi ts 
ar ising f rom the ecological  funct ions of heal thy 
ecosystems. Such benef i ts accrue to al l  l iving 
organisms,  including animals and plants, rather  
t hantohumansa lone .  There is a growing recognit ion 
of the importance to society that  ecological  goods 
and services provide for  health, social, cul tural ,  and 
economic needs.

Elowever, these are gross f igures and there are 
signi f icant  gaps in the economic and social  evidence 
base that  is requi red for  mar ine pol icy and forward 
mar ine planning at the regional  and local  level. Exact

43http://ec.europa.eu/enterprise/newsroom/cf/document.cfm?action=display&doc_id=894&userserviceJd=1
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compar isons between European mar ine economies 
have proved ext remely di f f icul t  as the 'mar ine/  
ocean' sector  does not f ormal l y  exist in most  nat ional  
accounts. As part  of the consul tat ive process leading 
to the adoption of an Integrated Mar i t ime Pol icy for the 
European Union, the European Commission ini t iated 
a number  of studies to map the contr ibut ion of the 
mar ine /mar i t ime economy to economic and social  
growth and development.  Copies of these studies can be 
downloaded f rom the DG MARE Documentat ion Centre 
websi t e45. The resul tant  studies, whi le assembl ing 
a comprehensive database and descr ipt ion of the 
contribut ion of the mar i t ime economy to Member  States 
economies,  noted considerable di f f icul t ies in col lect ing 
comparable data and concluded that considerable wo rk  
needed to be done before rel iable, comparat ive and 
regular  data on the contr ibut ion of mar ine /mar i t ime 
sector  to Member  State and European GDP could be 
compi led.

In December 2010, a new study: Blue Growth: Scenarios  
and D rive rs  fo r  Susta inable G rowth from  the Oceans, 
Seas and Coast46, was commissioned to identi fy 
scenar ios and dr ivers of sustainable growth f rom the 
oceans, seas and coasts.

A few European At lant ic countr ies (e.g. France -  
I f remer, UK-Crown Estate] regular ly  produce mar ine 
socio-economic stat ist ics, whi le others (Ireland-Marine 
Insti tute] are beginning to do so. Clearly there is a need 
for  making renewed ef for ts to develop appropr iate 
methodologies,  mar ine socio-economic indicators and 
rout ine data col lect ion procedures that  w i l l  suppor t  
regular  economic assessments of the contr ibut ion of 
the mar ine /mar i t ime sector  to Nat ional  and European 
GDP.

Marine Socio-Economic 

Indicative Research Issues:
• The development  of appropriate,  usable and com

parable marine socio-economic indicators;
• The development  of mar ine socio-economic mod

el l ing, scenar io development  and forecast ing 
techniques;

• Measur ing the non-market  mar ine values of ma
rine ecosystem goods and services.

Indicative Enabling Actions:
• Establ ish a network of European At lant ic Sea 

Basin Marine Socio-Economic Research Centres.

5.4.2. Data Managemen ta n d  Dissemination: According 
to the Commission's Communicat ion “Marine  
Knowledge 2 0 2 0 " (N ovember 20 1 0)47, knowledge is the 
engine for  sustainable growth in the interconnected 
global  economy and a key element  to achieve smar t  
growth in l ine wi th the Europe 2020 Strategy. The 
magni tude of future changes in oceanic systems, thei r  
impact  on human act ivi ty and the feedbacks on the 
ocean f rom changes in human behaviour cannot be 
forecast  wi thout  understanding the way the system 
works  now and how it worked in the past. Knowledge 
is necessary to achieve good envi ronmental  status of 
marine waters,  in accordance wi th the Marine Strategy 
Framework Directive. Knowledge is a key component  
of the EU's plan to integrate mar ine and mar i t ime 
research and a contr ibut ion to the Digi tal  Agenda 
f lagship ini t iat ive48.

W ithout m arine  know ledge we cannot susta inab ly  
m anage the changing seas and oceans, we cannot 
unders tand the im pact o f these changes on human  
ac tiv ity  and we cannot take advantage o f new  op

p o rtu n itie s  fo r  g ro w th  and em ployment.

M a r i n e  K n o w l e d g e  20 2 0

In the context  of the Marine Knowledge 2020 Strategy, 
three objectives to improve mar ine knowledge have, 
therefore,  been identi fied:

1. Reducing operat ional  costs and delays for  those who 
use mar ine data and therefore:
- helping private industry compete in the global  

economy and meet the chal lenge of sustainabi l i ty;
- improving the qual i ty of publ ic decision-making at 

al l  levels;
- st rengthening mar ine scient i f ic research.

2. Increasing compet i t ion and innovat ion amongst  
users and re-users of marine data by providing wider  
access to qual i ty-checked, rapidly avai lable coherent  
mar ine data;

3. Reducing uncertainty in knowledge of the oceans 
and the seas and so providing a sounder  basis for 
managing future changes

Envi ronmental  Data Direct ives, Regulat ions and 
Recommendat ions increase the need for  marine 
data. The Marine Strategy F ramework  Directive 
obl iges Member  States to "e s tab lish  and im p lem e n t 
coord inated m on ito rin g  p ro g ra m m e s fo r  the ongoing  
assessm ent o f the environm enta l s ta tus  o f th e ir  m arine  
w ate rs i'

45 http ://ec.europa.eu/m aritim eaffa irs/in fo_m at_en.htm l
46 www .ecorys.com /news-item s-press-releases/ecorys-advises-european-com m ission-on-sustainable-m aritim e-p-2.htm l
47 h ttp ://ec.europa.eu/m aritim eaffa irs/m ari ne_knowledge_en.htm l
48 http://ec.europa.eu/information_society/digital-agenda/index_en.htm
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The INSPIRE Direct ive (2007)49 obl iges Member  States 
to adopt measures for  the sharing of datasets and 
services between publ ic author i t ies for  the purposes 
of publ ic tasks. The new Data Col lect ion Framework
(2008)50 requi res the col lect ion, management  and 
provision of high qual i ty f isher ies data for  the purpose 
of scient i f ic advice, mainly for  appropr iate f isheries 
management  decisions.

A conservative estim ate o f the bene fits  o f c rea t
ing an in teg ra ted  ne tw o rk  to rep lace the p resen t 
fragm ented  m arine observation system  suggests  
a figu re  o f € 3 0 0  m illio n  p e r  annum. Beyond this, a 
m ore ra tio na l use o f m arine  data w ill no t on ly im 

prove the e ffic iency o f existing users o f m arine  data 
bu t w ill a lso open up new  opportun itie s  fo r  innova

tion and grow th.

M a r i n e  K n o w l e d g e  20 2 0

To address this growing demand for  data there are 
cur rent ly  a number of ini t iat ives support ing data 
management  and disseminat ion including the INSPIRE 
Directive, the Global Moni tor ing for  Envi ronment  and 
Secur i ty Init iative (GM ES)51, the Shared Envi ronmental  
Informat ion System [SEIS]52 and the WISE-mar ine 
database.

Specif ical ly related to mar ine data, the pi lot EMODNET 
(European Marine Observat ion and Data Network]  is 
reviewing existing mar ine data f rom di f ferent  sources, 
measur ing thei r  quality, ensuring that they are complete 
wi th descr iptors (metadata] and making them avai lable 
t hrough themat ic portals.  Projects such as SeaDataNet 
[www.seadatanet .org], a European network of Marine 
Data Centres, play a signi f icant  role at pan-European 
level for  the standardisat ion of mar ine data and meta
data (col lected by oceanographic f leets and automat ic 
observat ion systems],  al lowing interoperabi l i ty and the 
bui lding of a network of dist r ibuted data centres, and 
ensuring sustainabi l i ty of this system.

49 http ://inspire.jrc.ec.europa.eu/
50 https://datacollection.jrc.ec.europa.eu
51 www.gmes.info
52 http://ec.europa.eu/environm ent/seis/
53 http ://w ww .un.org/Depts/los/convention_agreem ents/texts/unclos/ 
unclos_e.pdf

Data Management and Dissemination 

Indicative Research Issues:
• Development  of appl icat ions for  mar i t ime safety, 

coastal  envi ronment  protect ion and for  the 
of fshore sector;

• Development  of user  f r iendly and visual isat ion 
systems for  operat ional  management  and 
governance, including smar t  phone appl icat ions.

Indicative Enabling Actions
• To co-operate in the establ i shment  of an 

operat ional  European Marine Data Archi tecture 
including sea-basin data assemblages 
and informat ion services (Baltic, At lant ic,  
Medi terranean and Black Sea + sub-regions levels 
when relevant).

5.4.3 Seabed Mapping: It has often been argued that "a 
te r re s tr ia l developer w ou ld  never em bark  on a m a jo r 
developm ent p ro je c t w ithou t a good  map, why then 
sho u ld  we expect m arine  developers to do so? '

The development  of seabed mapping has seen very 
signi f icant  progress since the 1982 UN Law of the Sea 
Conference53 which introduced the concept of Exclusive 
Economic Zones (Part V] and the Extended Cont inental  
Shel f  (Part  VI). The subsequent  need by coastal  
states to establ ish the outer l imi ts to thei r  nat ional 
jur isdict ions/ ter r i tor ies provided an impetus to national 
seabed and habitat mapping initiatives. This was great ly 
faci l i tated by new sonar swath bathymetry mapping and 
visual isat ion technologies.

At lant ic countr ies such as Norway (www.mareano .no), 
Ireland (www. infomar . i e) and Portugal  (www.emepc.pt ) 
have embarked on major  seabed mapping exercises, 
whi le the EU INTERREG programme has supported a 
number of format ive and co-operat ive seabed habitat 
mapping projects such as MESH in the North At lant ic 
and North Sea (www.sea rchmesh .ne t / ), BALANCE 
in the Balt ic Sea (www.ba lance-eu .org) and MESH- 
At lant ic in the Celt ic Sea/Bay of Biscay (www. 
meshatlant ic.eu).

A 2008 presentat ion on seabed mapping,  prepared by 
I f remer  (FR), NOCS (UK) and IFM-GEOMAR (D), pointed 
out that the of fshore t err i tor ies of Europe cover an area 
more than twice the size of the landmass,  but that, for 
the most  part,  they have not been mapped by modern 
methods.  These areas provide a basis fo ran increasing 
range of human uses including commercia l  f ishing, 
aquacul ture,  harbour inf rast ructure works,  navigation, 
pipel ine and cable construct ion,  wind and wave energy

http://www.seadatanet.org
http://inspire.jrc.ec.europa.eu/
https://datacollection.jrc.ec.europa.eu
http://www.gmes.info
http://ec.europa.eu/environment/seis/
http://www.un.org/Depts/los/convention_agreements/texts/unclos/
http://www.mareano.no
http://www.infomar.ie
http://www.emepc.pt
http://www.searchmesh.net/
http://www.balance-eu.org


product ion,  of fshore oi l  and gas development,  and 
extract ion of sand, gravel  and metal l ic minerals.  
Accordingly,  they argue that a f r amework  for  managing 
these mar ine resources is urgent ly needed to underpin 
the Integrated Mar i t ime Pol icy for  the European 
Union so that  planning at European Union level can 
ensure that  the European Seas remain heal thy and 
product ive for  future generat ions.  Such a planning 
f r amework  requi res geospat ial  informat ion about sea 
f loor  sediments and topography, geology, engineer ing 
propert ies,  energy regime and habi tats that  w i l l  need 
to be produced through seabed mapping in combinat ion 
wi th sampl ing and/or  observat ion techniques.

Whi le swath bathymetry data has been col lected over 
a number  of years, by a wide var iety of organisat ions,  
there is as yet no comprehensive database showing 
what  has been mapped and what  remains to be mapped 
in European waters,  though the EMODNET project  is 
start ing to f i l l  this gap.

A comprehensive,  publ ic ly-ava i la b le, high-resolut ion 
map of European seabed morphology and habi tats 
is essent ial  to underpin the European integrated 
mar i t ime policy. An ambi t ious programme is requi red 
to produce this map involving substant ial  l ong- term 
investment  and par tnerships between industry,  the 
research communi ty  and governments.  To s tar t  this 
process, the European Commission (DG MARE] has 
init iated a number  of IMP-EU related act ions including 
the establ i shment  of an on- l ine European Atlas of 
the Seas54. This is closely l inked to the EMODNET 
por tals ment ioned above and the UK led EUSeaMap 
pro ject55, which has produced a broad-scale model led 
habi tat map of over 2 mi l l ion k m 2 of European seabed. 
Meanwhi le,  the EU FP7 Research Inf rast ructure Geo- 
Seas project  (www.geoseas.eu) is compi l ing existing 
mar ine and ocean geological  and geophysical  data.

Seabed Mapping 

Indicative Research Issues:
• Developments of standards for  seabed data 

acquisit ion, archiving and publ ic disseminat ion;
• Methodologies for the establ ishment  of a cohesive 

pan-European approach to the identi f icat ion 
and del ivery of MSFD seabed moni tor ing 
requi rements.

Indicative Enabling Actions:
• To co-operate in the establ ishment  of a European 

At lant ic Seabed Mapping Programme.

5.4.4. Management too ls: The ecosystem  approach  
to env ironm en ta l m anagem ent t r ies to integrate 
ecosystem funct ion and dynamics,  socio-economic 
aspects, as we l l  as governance and put these into 
a sustainable management  f r amework.  Marine 
ecosystems are af fected by human act ivi t ies on land, 
at the coast and in the sea. An integrated approach 
is crucial  to develop a bet ter  understanding of the 
accumulat ive ef fects of these activi t ies. At tent ion is 
given to integrat ing social -economic research and the 
impact  of management  opt ions in mar ine envi ronment  
pol icy decisions. The ecosystem  approach  has 
progressed signi f icant ly in recent  decades and is now 
f i rmly embedded as a management  pr inciple in the 
Marine Strategy Framework  Di rect ive and in evolving 
Fisheries Pol icy (e.g. Reform of the Common Fisheries 
Policy).

Various management  tools are used to assist  the 
implementat ion of the ecosystem  approach-, these 
include Mar i t ime Spat ial  Planning (MSP) and Marine 
Protected Areas ( M PA s ] :

M aritim e Spatial Planning (MSP) is an impor tant  
cross-sectoral  tool  for implement ing the IMP-EU and 
the MSFD.

MSP is def ined as 'a p rocess  fo r  p u b lic  au tho ritie s  
fo r  analysing and a lloca ting  the spa tia l and tem pora l 
d is tr ibu tion  o f hum an ac tiv itie s  in m arine  areas to 
achieve ecological, econom ic and soc ia l objectives'. 
MSP includes spat ial  measures to sustainably 
manage the increasing and somet imes conf l ict ing 
uses of the seas (i.e. mar i t ime t ransport ,  renewable 
energy, f ishing, oi l  and gas activi t ies, leisure and 
tour ism] and to ensure adequate protect ion of the 
mar ine envi ronment.

Marine Protected Areas (MPAs) are areas for 
which protect ive, conservat ion,  restorat ive or 
precaut ionary measures have been inst i tuted for 
the purpose of protect ing and conserving species, 
habi tats, ecosystems or ecological  processes of the 
mar ine environment.  Recent evidence suggests that 
the establ ishment  of (MPAs) have posit ive ef fects on 
biodiversi ty (FP6 projects: PROTECT56 and EMPAFISH 
(www.um.es /empa f i sh / ). MPAs also act as long
term study sites, which are crucial  for  enhancing 
the understanding of biodiversi ty and thereby 
providing the evidence base for  future management  
and conservat ion.  MPAs are being considered at 
the national, regional  and global  levels and it is 
becoming accepted that, cor rect ly implemented,  
MPAs const i tute a strong management  tool  and a key 
start ing point to pave the way for  ecosystem-based 
management  of the mar ine environment.

54 http ://ec.europa.eu/m aritim eaffairs/atlas/index_en.htm
55 http://jncc.defra.gov.uk/page-5020 
56Website no longer available.
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Critical science priorities to underpin the
Ecosystem Approach to Management of Biotic
Ocean Resources

1. Develop tools for  integrated pol icy evaluat ion to 
improve the abi l i ty of decis ion-making to take 
account of the impor tant  interact ions between 
humans and marine ecosystems;

2. Improve the knowledge of how ecological  support  
systems (food webs, physical -biological  coupl ing, 
etc.) are l inked to the provision of goods and ser 
vices which benefi t, and are uti l ized by, humans;

3. Assess the consequences of ecosystem changes 
for economies/societ ies,  and invest igate and de
velop mi t igat ion and/or  adaptation options;

4. Evaluate the advantages and l imi tat ions of a l te r 
native ecosystem conservat ion policies, including 
the use of economic incentives;

5. Ensure science suppor t  for  st rategic (regional ] 
envi ronmental  assessments,  including socioeco
nomic factors; and

6. Take measures to improve data management  and 
inter-operabi l i ty of data sources and analyt ical  
methods.

M a r i n e  B o a r d  P o s i t i o n  P a p e r  U  " S c i e n c e  d i m e n s i o n s  of  an E c o s y s t e m  
A p p r o a c h  to M a n a g e m e n t  o f  B io t i c  O cea n R e s o u r c e s  -  S E A M  B O R ” [2010]

In a global  context, the Johannesburg Declarat ion 
(World Summi t  for Sustainable Development,  2002]57 
set a target  for  the establ i shment  of representat ive 
networks of MPAs by 2012.

In its Qual i ty Status Report  2010, OSPAR expressed 
concern on mar ine biodiversi ty in the North East 
At lant ic and recommended extending the network 
of Marine Protected Areas,  especial ly in key of fshore 
areas, to complete an ecological ly coherent  network.  
Fur ther  to the OSPAR Bergen Statem ent (2010)5S, a 
network of unique and ecological ly sensi t ive areas in 
the At lant ic has been protected br inging the network  
of OSPAR's mar ine protected areas to cover an area of 
433,000 km2.

Management Tools 

Indicative Research Issues:
• Improved methodologies to bet ter  understand 

and moni tor  the appl icat ion of the ecosystem 
approach;

• Improved methodologies to assess the appl icat ion 
and effect iveness of Mar i t ime Spatial  Planning 
and Marine Protected Areas as tools for economic, 
social  and envi ronmental  management .

Indicative Enabling Actions:
• Compi lat ion of an inventory of good examples of 

the appl icat ion of MSP and MPAs.

5.4.5. Enabling Infrastructures: The need to identi fy 
and suppor t  pan-European research i nf rast ructures is 
a cent ral  tenant  of the IMP-EU European Strategy for 
Marine and Mari t ime Research (2008). Such special ised 
research i nf ras t ructures are necessary to address 
identi fied marine chal lenges and opportuni t ies. Current  
chal lenges facing inf rast ructure funders and operators 
include: long- term funding, networking existing
inf rast ructures;  standardising the datasets they 
col lect  and faci l i tat ing greater  t ransnat ional  access. 
More recent ly the issue of whethe r  the distr ibut ion of 
existing inf rast ructures is fit-for-purpose  and provides 
appropr iable spat ial  distr ibut ion to address marine 
envi ronmental  and cl imate change im pact assessments 
has been raised.

The need for  a European Marine Research 
Inf rast ructure Strategy was supported by the European 
Marine Science Communi ty  Aberdeen [2007] and 
Ostend [2010] D eclarat ions and is being addressed by 
a DG MARE Marine Research Inf rast ructures Working 
Group and by WP6.4 of the SEAS-ERA Project.

More recent ly the Marine Sciences and European 
Research Infrastructures International Symposium,
" The Future o f the 21st Century Ocean" (Annex 5] noted 
the need for:

• Co-ordinated implementat ion and encompassing 
European governance;

• A t ruly  co-funding mechanism between EU and 
nat ional  funding;

• Training schemes for  mar ine Rl managers and 
resea rche rs /eng ineers / t echn i c i ans .

57 www.un.org/esa/sustdev/documents/WSSD_POI_PD/English/POI_PD.htm
58 www.ospar.org/htmL_documents/ospar/.../ospar_2010_bergen_statement.pdf

http://www.un.org/esa/sustdev/documents/WSSD_POI_PD/English/POI_PD.htm
http://www.ospar.org/htmL_documents/ospar/.../ospar_2010_bergen_statement.pdf


Examples of Specialised Marine Infrastructures:

• Marine observation infrastructures: including 
research vessels [EuroFLEETS], satel l i tes, buoys, 
moor ings (EuroSITES), deep-sea observator ies 
(E M SO ), dr i f t ing f loats (Argo), towed recorders 
(Continuous plankton recorder] ,  gl iders, tide 
gauges, etc., which can operate at the surface, 
in the sea column or in the sea bed, are cr i t ical  
to understand the mar ine ecosystem and provide 
impor tant  test, t r ial  and demonstrat ion faci l i t ies 
for industry. Examples include the Spanish Canary 
Islands PLOCAN (ht tp: / /p locan.eu/en/ index.ph| ] 
and the Irish Smar tBay ( vww.smar tnbay.n ] 
facil i t ies.

• Marine biotechnology infrastructures: the
innovation potent ial  of marine biotechnology a cross 
Europe is considered very high and can be boosted 
by putt ing appropr iate i nf ras t ructures at the 
disposal of researchers and industries. Special ist  
faci l i t ies include the FP7 European Marine 
Biological  Resource Centre (www.embrc.eu ] 
and European Consor t ium of Microbial  Resource 
Centres (www. in ternat iona l . inra. f r / par tnersh ips/  
embarc]  initiatives.

• Aquaculture research infrastructures: cover 
a wide range of appl icat ions depending on the 
par t i cular  f ield (e.g. breeding and genomics,  
health, product ion technologies,  feed, food 
safety, productivi ty,  species diversi f icat ion, 
etc.). Recently, new FP7 aquacul ture 
in f rast ructure co-ordinat ion and access projects 
such as MESOAQUA ht tp: / /mesoaqua .eu.) 
and AQUAEXCEL ( www.aquaexcel .eu/ ] have been 
supported whi le interest  in the establ ishment  
of test  and demonstrat ion faci l i t ies for of fshore 
aquacul ture are being explored.

• Ocean energy test sites: These are marine test sites 
connected to a grid, where ocean energy devices can 
be tested in real ocean conditions. Such facil i t ies 
current ly exist in Scotland, Ireland and Portugal  
and are being developed in Norway. The new FP7 
MaRINET project ( 'ww.fp7-marmet.e ] aims to 
coordinate research and development at al l scales 
(smal l  models through to prototype scales from 
Laboratory through to Open Sea tests] and to al low 
access for researchers and developers to facil i t ies 
which are not avai lable universal ly in Europe. The 
l inking together of faci l i t ies at di f ferent scales 
t ogetherwi th the incorporat ion of test faci l i t ies for 
components such as power take-of f  systems, grid 
integration, moorings, envi ronmental  tests wi l l  
ensure a focusing of activi ties in this area.

5.4 .6 Building Research and Innovation Capacity:
The IMP-EU (2007), the Europe 2020 Strategy and the 
Innovation Union (2010) emphasise the vi tal  role of 
research,  innovat ion and t raining to future economic 
recovery and sustainable development.  The number  
of Centres of Excel lence, including universi t ies and 
Inst i tutes of Technology in the European At lant ic area 
has al ready been referred to (Section 3.5). The ski l ls 
and expert ise of these Centres need to be bet ter 
harnessed, and work ing closely wi th industry,  enabled 
to address the chal lenges facing existing industr ies, 
such as shipping and mar i t ime t ranspor t  (e.g. the 
green ship], f isheries, aquacul ture,  and to provide a 
catalyst for  creating new markets and industr ies l inked 
to act ivi t ies such as mar ine renewable energy; mar ine 
biotechnology and mar ine technology.

These Centres also have a cr i t ical  role to play in 
support ing the science base of the MSFD and in 
evidence-based pol icy decisions and addressing 
regional  aspects of cl imate change mit igat ion and 
adaptat ion strategies.  A number of geographic 
informat ion system (GIS) enabled databases of 
European At lant ic Centres of Excel lence, Publ ic 
Research Inst i tutes, Universi t ies, Inst i tutes of 
Technology and knowledge-based mar ine SMEs are 
avai lable on- l ine o r a r e  in preparat ion.  These include:

• The FP6 Mar inERA (2004-2009) Database on 
European M arine/M aritim e Centres of Excellence,
(ht tp: / /mar ineinst i tutes.eurocean.org/ );

• The INTERREG-IV KIMERAA Project  European 
Netw ork of Knowledge Transfer in the Regions of 
the Atlantic Area Database (www.k imeraa .eu).

Bui lding new research capaci t ies, support ing 
technology t ransfer  and innovat ion and the uptake of 
research resul ts by SMEs are key components of the 
SEA-ERA At lant ic Sea Basin Research Plan/Strategic 
Research Agenda. This topic w i l l  be f u r the r  developed 
in SEAS-ERA WP6.5.

http://plocan.eu/en/index.ph%7c
http://www.embrc.eu
http://www.international.inra.fr/partnerships/
http://mesoaqua.eu
http://www.aquaexcel.eu/
http://marineinstitutes.eurocean.org/
http://www.kimeraa.eu


6. High-Level Road Map

6.1. Next steps -  A High-Level Road Map

As stated in the introduct ion,  a key del iverable of 
WP6.1 of the FP7 SEAS-ERA Project  is to develop a 
d ra ft  Research Plan, as an input to the preparat ion of 
a Strategic Research Agenda for the European At lant ic 
Sea Basin.

This Discussion Document is designed to engage the 
European At lant ic Sea Basin s takeholder  communi t y in 
a wide ranging debate to identi fy key opportuni t ies and 
chal lenges related to the sustainable development  of 
the At lant ic mar ine resource base and to identi fy a suite 
of appropr iate enabl ing act ions and the research nec
essary to address these in a Strategic Research Agenda 
and Implementat ion Plan.

6.1.1. Work Program m e 2012-. In 2012, a ser ies of 
Consul tat ive Stakeholder  Workshops and other dis
seminat ion act ivi t ies are planned (see SEAS-ERA 
websi te events calendar www.seas-e ra .eu] to obtain 
f eedback on this Discussion Document  and to reach a 
consensus on the main enabl ing act ions and research 
topics to be pursued. In paral lel ,  the SEAS-ERA project 
intends to launch common programme and joint  cal l  
ini t iat ives based on an ini t ial  analysis of emerging re
search issues and enabl ing actions.

6.1.2: W ork Program m e 2013: Based on the feedback 
f rom these Workshops,  and other f orms of feedback 
including f rom other SEAS-ERA Work Packages, the 
SEAS-ERA At lant ic Par tnership w i l l  prepare a high- 
level roadmap identi fying common programmes and 
joint projects and enabl ing act ions that its membership 
can support ,  along wi th indicative t imel ines,  targets 
and mi lestones.  Again it is impor tant  to emphasise 
here that, whi le it is the intention to present a compre
hensive assessment  of chal lenges and opportuni t ies 
and the necessary research and enabl ing act ions to ad
dress these, only some of these act ions w i l l  be wi thin 
the remi t  and competence of the SEAS-ERA At lant ic 
partners.

A c tio n /Y e a r 2010 2011 2012 2013 2014

1. E s t a b l i s h m e n t  o f  
S E A S - E R A  p r o j e c t .

2 .  P r e p a r a t i o n  
o f  D i s c u s s i o n  
D o c u m e n t .

3 .  S t a k e h o l d e r  
c o n s u l t a t i o n s .

4.  H i g h - L e v e l  R oa d 
 M a p ._________________

C>
i>

F ig u re  6.1: SEAS-ERA Road Map 2010-20U .

The Road Map w i l l  provide an input to inform:

• nat ional  mar ine research funding programmes and 
promote increased co-operat ion between part ic ipat 
ing At lant ic research funding partners;

• the EU Common Strategic Framework Research and 
Innovation Programme (2014-2020) (Horizon 2020);

• post-2013 St ructural  and Cohesion Pol icies and the 
proposed EU strategies for  the At lant ic and the North 
Sea;

• the Joint  Programming Init iative [JPI] ' 'HeaIthy and 
productive Seas and Oceans".
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Annex 1: SEAS-ERA Partnership

'I Sts Ministry of Science and Innovation [MICINN] (Project 
Coordinator.)

Spain • •

2* Betqian Federal Publ ic Ptanninq Service Science Policy 
(BELSPO)

Belgium •

3* Ministry of Education, Youth and Science (MEYS) Bulgaria •

U* National  Research Agency (ANR) France • •

5' Danish Food Industry Agency (DFIA), Denmark -

6* Jüetich Research Centre Gmbh (JÜLICH) Germany •

y* Generat Secretariat for Research and Technology (GSRT) Greece •

8* The Icelandic Centre for Research (RANNIS) Iceland •

9* Marine Insti tute (Ml) Ireland •

10* Ministry for Education, Universi t ies and Research (MIUR) Itaty •

11* Research Counci l  of Norway (RCN) Norway •

12* Matta Counci l  for Science and Technology (MCST) Matta •

13* Portuguese Foundation for Science and Technology (FCT) Portugal •

U * Nether lands Organisation for Scientif ic Research (NWO) •

15* Scientif ic and Technological Research Counci l  of Turkey 
(TUBITAK)

Turkey • •

16* Natural  Environment Research Counci l  (NERC) UK •

17* The Department  for Environment,  Food and Rurat Affairs 
(DEFRA)

UK •

18 Marine Board-ESF (MB-ESF) France • • •

19*
The Executive Agency for Higher Education, Research, 
Development and Innovation Funding (UEFISCDI) Romania •

20* Kyiv State Center for Scientific, Technical and Economic 
Information (KyivCSTEI)

Ukraine •

21* National  Science Foundation of Georgia (SRNSF) Georgia •

22 Institut Français de Recherche pour [ 'Exploitation de ta 
Mer (I fremeri

France • •

* Co ns i g i Lio Nazionate dette Ricerche(CNR) Itaty •

European Centre for Information on Marine Science & 
Technology (EUROCEAN) Portugal

• • •

* Denotes a Marine Research Funding Organisation (RFOs).
1 Due to national restructuring , the Danish partner (Danish Food Industry Agency, D FIA), had to w ithdraw  from  the SEAS-ERA project.



Annex 2: SEAS-ERA Work Programme Leadership Roles

1 Strategic Analysis MB-ESF

2 Common Programmes ANR

3 Joint Catts BELSPO

A Infrastructures ANR

5 Capacity Bui lding MUIR

6 Atlantic Ocean RCN

6.1 Strategic Analysis M l/M B -E S F

6.2 Common Programmes RANN IS

6.3 Joint Catts FCT

6.A Infrastructures Ifrem er

6.5 Capacity Bui lding FCT

7 Mediterranean Sea GSRT

7.1 Strategic Analysis GSRT

7.2 Common Programmes ANR

7.3 Joint Catts MICINN

l.A Infrastructures ANR

7.5 Capacity Bui lding MCST/  MIUR

8 Black Sea TÜBITAK

8.1 Strategic Analysis TÜBITAK

8.2 Common Programmes UEFISCDI

8.3 Joint Catts MEYS

8.6 Infrastructures MEYS

8.5 Capacity Bui lding KyivCSTEI

9 Disseminat ion FCT/  EurOcean

10 Co-ordination and Management MICINN

Notes: For Organisat ion/Agency acronyms see Annex 1.
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Annex 4: A European Union Strategy fo r  the Atlant ic (EUSA)

Since the publ icat ion of the Integrated Mar i t ime Pol icy for  the European Union (IMP-EU] in 2007, ser ious ef for t  has 
been given to the development  of st rategies to implement  the IMP in the di f ferent  European Seas and Oceans rec
ognising thei r  individual physical, socio-economic and envi ronmental  character ist ics.  To-date, Sea Basin Mari t ime 
Strategies have been prepared for the Arct ic (2008) and for  the Medi terranean (2009). The Balt ic Sea Region Strategy
[2009], wi th a regional  component,  completes the list.

In 2010, the Commission undertook a number  of act ions to assess the added-va lu e of a European Union Strategy for 
the Atlant ic,  including a Scoping Paper and a publ ic on- l ine consul tat ion (16th August  to 15th October 2010). This re
sul ted in a number  submissions by important  stakeholders,  including the Conference of Per ipheral  Mari t ime Regions 
(CPMR). Over the same period, EU Member  States in the EU At lant ic Region (i.e. France, Ireland, Portugal ,  Spain 
and the UK] engaged in a dialogue which resul ted in an off icial  submission in December 2010 of a joint statement  by 
France, Ireland, Por tugal  and Spain, support ing an EU At lant ic Strategy. In March 2011, the European Par l iament  
adopted, by a large major i ty of votes, a Resolut ion cal l ing on the Commission to adopt the Strategy. It is anticipated 
that the Commission w i l l  publ ish a Communicat ion on the EUSA in November 2011.

The Portuguese Author i t ies are preparing a high- level  Minister ial  Meeting (Lisbon: 28-29 November 2011] to present 
the At lant ic Strategy. This w i l l  be fol lowed by a Stakeholder Forum which w i l l  s tar t  discussing the strategy's imple
mentat ion and Act ion Plan.

The geographical  defini t ion of the European At lant ic di f fers between the SEAS-ERA project (which includes 
the At lant ic waters surrounding Iceland and Norway and including the North Sea] and the D G MARE European 
Union Strategy for  the At lant ic [EUSA] init iative which refers to the EU At lant ic Area (EEZ and adjacent interna
t ional  waters],  excluding the North Sea.
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Annex 5. Statement from the Marine Sciences and European Research 
Infrastructures International Symposium: The Brest Declaration, July 
2011 .

"The future of the 21st century ocean”
European Marine Research Infrastructures Symposium, 28 June -1  July 2011

The Brest Declaration

Acknowledging the major  contr ibut ion that seas and oceans can make to the EU 2020 objective of a smar t  and sus
tainable growth for  Europe;

Recal l ing the great chal lenges for  the future of the 21st century ocean as stated in the Ostend Declarat ion (2010); 

Recognizing that the research i nf rast ructures are at the heart  of the Innovation Union;

Under l in ing the need for  f ur t he r  development  of the European mar ine research i nf ras t ructures in the fol lowing 
areas:

• Global, regional  and coastal  ocean observing systems including remote sensing (cl imate, operat ional  
oceanography, geohazards];

• Research f leets;
• Land and of f -shore based exper imental  faci l i t ies (microcosms, mesocosms,  test ing facil i t ies);
• Marine resource centres " f rom genes to ecosystems" back- to-back wi th biotechnology faci l i t ies.

Highl ight ing the contr ibut ion of mar ine research inf rast ructures to European innovation and growth:

• By foster ing publ ic procurement  on specif ic mar ine & mar i t ime technologies;
• As informat ion and services providers enabl ing the development  of mar ine industries;
• As knowledge and potent ial  technology t ransfer  producers;
• By at t ract ing the best scient ists and providing constant ly updated, enabl ing technologies.

“The future of the 21st century ocean" Symposium participants call for: 

A coordinated implementation and encompassing European governance
To al low an opt imum cost-benef i t  strategy, the European mar ine science communi ty  cal ls for a coordinated and in
tegrated implementat ion of mar ine research i nf rast ructures at a European level. The symposium also encourages 
the establ ishment  of an encompassing European governance for  mar ine research inf rast ructures contribut ing to a 
higher global perspective.

A tru ly  co-funding mechanism between EU and national funding
Member  states funding is essent ial ,  but not suf f icient  for  the sustainabi l i ty of pan-European research i n f ras truc
tures,  which cal ls for  a t ruly  co-funding mechanism between EU (including s t ruc tura l  funds] and nat ional  funding 
(and private where relevant). The EU should def ini tely contr ibute to the economic model  of pan-European inf ra
st ructures,  by support ing extra implementat ion /  operat ional  costs and t ransnat ional  access including access f rom 
outside of Europe, so as to promote the internat ional  dimension of Research Inf rast ructures and the at t ract iveness 
of the Union in Marine Sciences. Moreover, EU funding is absolutely necessary for global  or pan-European interna
t ional ocean observing networks.  The Research Joint Programming Init iative on “ HeaIthy and Product ive Seas and 
Oceans" provides a good plat form for this co-development  mechanism.

Training schemes fo r m arine Rl managers and researchers /  en g in eers / technicians
The symposium welcomes the European Commission cal l  for specif ic and mul t idiscipl inary Research Inf rast ructures 
Management  t raining and diploma. As for  marine sciences, such t raining should include courses on the internat ional  
legal  and economic f r amework  for mar ine & mar i t ime policy. The long- term development,  up-dat ing and mainte
nance of mar ine Research Inf rast ructures also cal ls for  t rained researchers,  engineers and technicians, able to 
w o rk  in a special ized and mul t id iscipl inary context, especial ly st imulated wi thin the f r amework  of the EU mobi l i ty 
schemes (e.g. Marie Curie Actions).

Gender balanced marine Research Infrastructures
The construct ion of the marine Research Inf rast ructures has been involving a relevant number  of female research
ers /  engineers /  technicians wi th a large var iety of ski l ls.  This needs to be pursued and there is a need to open 
fast - t racked career  path for  females towards high level management  posit ions.



Annex 6: Glossary of Acronyms

Excluding SEAS-ERA partner acronyms (Annex 1) and those of EU funded projects which are included 
in the body text.

CBD Convention on Biological  Diversity www.cbd. int

CFP Common Fisheries Pol icy ht tp: / /ec.europa.eu/ f i sher ies/cfp/ index_en.htm

CISE Common Informat ion Sharing 
Envi ronment

ht tp: / /ec.europa.eu/mar i t imeaf fa i rs/pdf /
integrat ing_mar i t ime_survei l lance_en.pdf

CoML Census of Marine Life www.coml .org/

CPMR Conference of Per ipheral  Mari t ime 
Regions

www.cpmr.org

DCF Data Col lection Framework ht tps: / /datacol lect ion. j rc.ec.europa.eu/

DG MARE Directorate General  for  Mar i t ime Affairs 
and Fisheries (EU)

ht tp: / /ec.europa.eu/dgs/mar i t imeaf fai rs

EAFM Ecosystem Approach to Fisheries 
Management

EATIP European Aguacul ture Technology and 
Innovation Programme

www.eat ip.eu

EC European Commission http: / /ec.europa.eu/ index_en.htm

EEZ Exclusive Economic Zones

EFARO European Fisheries and Aguacul ture 
Research Organisation

www.efaro.eu/

EFTP European Fisheries Technology Plat form www.eftp.eu

EmbaRC European Consort ium of Microbial  
Resource Centres

ht tp: / /www. internat ional . inra. f r /par tnerships/  
e m bare

EMBRC European Marine Biological  Resource 
Centre

www.embrc.eu/

EMECO European Marine Ecosystem Observatory www.emecogroup.org/

EMODNET European Marine Observat ion and Data 
Network

ht tp: / /ec.europa.eu/mar i t imeaf fa i rs/emodnet_ 
en.html

EPOCA European Programme on Ocean 
Acidi f ication

www.epoca-project .eu

ERA European Research Area http: / /ec.europa.eu/research/era/ index_en.htm

ES F European Science Foundation www.esf .org/

EuroGOOS European Global Ocean Observing System www.eurogoos.org

EuroMARINE Integrat ion of European mar ine research 
networks of excel lence

www.euromar ineconsor t i um.eu

EU-OEA European Ocean Energy Associat ion www.eu-oea.com/

EUSA European Union Strategy for  the At lant ic

EWEA European Wind Energy Associat ion www.ewea.org/

FP6 6th EU Research Framework Programme http: / /cordis.europa.eu/fp6/dc/ index.
cfm?fuseact ion=UserSi te.FP6HomePage

FP7 7th EU Research Framework Programme ht tp: / /ec.europa.eu/research/ fp7/

http://www.cbd.int
http://ec.europa.eu/fisheries/cfp/index_en.htm
http://ec.europa.eu/maritimeaffairs/pdf/
http://www.coml.org/
http://www.cpmr.org
https://datacollection.jrc.ec.europa.eu/
http://ec.europa.eu/dgs/maritimeaffairs
http://www.eatip.eu
http://ec.europa.eu/index_en.htm
http://www.efaro.eu/
http://www.eftp.eu
http://www.international.inra.fr/partnerships/
http://www.embrc.eu/
http://www.emecogroup.org/
http://ec.europa.eu/maritimeaffairs/emodnet_
http://www.epoca-project.eu
http://ec.europa.eu/research/era/index_en.htm
http://www.esf.org/
http://www.eurogoos.org
http://www.euromarineconsortium.eu
http://www.eu-oea.com/
http://www.ewea.org/
http://cordis.europa.eu/fp6/dc/index
http://ec.europa.eu/research/fp7/


GES Good Envi ronmental  Status

GDP Gross Domest ic Product

GIS Geographical  Informat ion Systems

GMES Global Moni tor ing for  Envi ronment  and 
Securi ty

www.gmes. info

ICES Internat ional  Counci l  for  the Exploration 
of the Sea

http: / /www.ices.dk/ indexf la.asp

ICT Informat ion and Communicat ions 
Technologies

ICZM Integrated Coastal  Zone Management

IFM-GEOMAR The Leibniz Inst i tute of Marine Sciences at 
the Universi ty of Kiel (Germany]

www. i fm-geomar.de

IMO Internat ional  Marine Organisation www. imo.org

IMP-EU Integrated Mar i t ime Pol icy for  the 
European Union

ht tp: / /ec.europa.eu/mar i t imeaf fai rs/subpage_
en.html

INSPIRE Infrast ructure for  Spat ial  Informat ion in 
Europe

ht tp: / / inspire. j rc.ec.europa.eu

IPCC Intergovernmental  Panel on Cl imate 
Change

/www. ipcc.ch/

JPI Joint  Programming Initiative

JPI Oceans JPI "Heal thy and Product ive Seas and 
Oceans"

www.jpi -oceans.eu

MarBEF Marine Biodiversi ty and Ecosystem 
Funct ioning

www.marbef.org

Mar-ECO Mid-At lant ic Ridge Ecosystems Project www.mar-eco.no

MB-ESF Marine Board-European Science 
Foundation

ht tp: / /www.esf .org/mar ineboard

MCCIP Marine Cl imate Change Impacts 
Partnership [UK]

www.mccip.org.uk

MESH Marine European Seabed Habitats www.searchmesh.net

MPA Marine Protected Area

MSFD Marine Strategy Framework Directive ht tp: / /ec .europa.eu/envi ronment /water /mar ine/
di rect ive_en.htm

MSP Mari t ime Spatial  Planning

MSY Maximum Sustainable Yield

NOCS National Oceanography Centre (UK) www.noc.soton.ac.uk/

OSPAR Oslo and Paris Convention www.ospar.org

http://www.gmes.info
http://www.ices.dk/indexfla.asp
http://www.ifm-geomar.de
http://www.imo.org
http://ec.europa.eu/maritimeaffairs/subpage_
http://inspire.jrc.ec.europa.eu
http://www.ipcc.ch/
http://www.jpi-oceans.eu
http://www.marbef.org
http://www.mar-eco.no
http://www.esf.org/marineboard
http://www.mccip.org.uk
http://www.searchmesh.net
http://ec.europa.eu/environment/water/marine/
http://www.noc.soton.ac.uk/
http://www.ospar.org


Annex 6: Glossary of Acronyms

QSR Quali ty Status Report

R&D Research & Development

RDI Research, Development  & Innovation

RFOs Research Funding Organisation

RTD Research, Technology & Development

S&T Science and Technology

SEIS Shared Envi ronmental  Informat ion System ht tp: / /ec.europa.eu/envi ronment /seis/

SMART Specific, Measurable,  Achievable, Relevant 
and T ime-Bound

SME Smal l  to Medium Enterprise

SRA Strategic Research Agenda

TEV Total Economic Value

WISE Water  Informat ion System for  Europe ht tp: / /www.water .europa.eu/

WP Work Programme /  Work Package

http://ec.europa.eu/environment/seis/
http://www.water.europa.eu/
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