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Foreword

In June of 2006 the Taoiseach launched the new National Strategy for Science,

Technology and Innovation 2006-2013. This strategy sets ambitious goals for the

attainment of a knowledge society offering new opportunities for employment and

social advancement. The strategy sets out a shared vision of placing Ireland firmly on the

global map in terms of the excellence of our research and its application for the benefit

of society. It calls for the concerted effort of all those involved in all areas and sectors to

implement its recommendations, making the goal of a knowledge society a reality.

The Marine Knowledge, Research and Innovation Strategy 2007-2013 aims to drive the

development of the marine sector as a dynamic element of Ireland’s knowledge

economy. The Strategy details significant global market opportunities linked to the

development of marine technologies and resources. It highlights the need for a shift in

our traditional view of the sector from one which is primarily associated with food

harvesting to one which is multifaceted and also contributes towards energy, health,

tourism and leisure, transport and environmental well being. In seeking to deliver on the

goals of the knowledge society the key challenge is to ‘accelerate the transformation of

the marine sector into one that is able to exploit market led opportunities, create high value-

added outputs and contribute to key national strategic objectives in an environmentally

sustainable manner that fully embraces technological opportunities’.

Much progress has been achieved in recent years, providing a solid foundation on which to

address this challenge. Over the lifetime of the National Development Plan 2000-2006, the

government has made substantial investment in marine research infrastructure. Funding by

a range of organisations has also helped to strengthen research capacity and harness this

capacity to address new industrial development opportunities. As a result marine research

is now poised to make a significant contribution to our economic development. Real

opportunities exist now to leverage the new capabilities and competencies within the

context of a clear national strategic agenda.

Sea Change – A Marine Knowledge, Research and Innovation Strategy for Ireland 2007-

2013, presents a national agenda, comprising science, research, innovation and

management, aimed at a complete transformation of the Irish maritime economy. Its

success depends on the collaboration of a wide range of agencies, research performers

and industry partners. A determined, flexible and innovative approach is required.

The Strategy has emerged from a National Marine Foresight Exercise, which involved a

wide range of Irish and international experts. It has also benefited from wide ranging

consultation with stakeholders. I wish to acknowledge all of those who contributed and

to express the support of the Department of Communications, Marine and Natural

Resources for the implementation of the Strategy.

Noel Dempsey T.D.
Minister for Communications, Marine and Natural Resources



Introduction

Ireland has an extensive marine territory, which is of major importance from a strategic,

economic, scientific, social and environmental perspective. Knowledge, research and

innovation are essential elements of a new overall vision to maximise the benefits of this

resource to Irish society. This vision is presented in Sea Change – A Marine Knowledge,

Research and Innovation Strategy for Ireland 2007-2013. 

This Strategy provides a clear and realistic picture of future opportunities and challenges

and a roadmap for selective and managed investment in marine research and

innovation. It incorporates applied and basic research programmes, which aim to

increase industry competitiveness, build new research capacity and address policy issues.

Specifically it seeks to: 

> Strengthen the competitiveness and environmental sustainability of the marine sector

by developing a much greater alignment between public sector & third-level research

capacity and industry needs; 

> Build new multidisciplinary research capacity and capability in fundamental technologies

that can be applied to marine-related activities, leading to the acquisition of new

technical skills, the flow of personnel between the research community and industry 

and the creation of new commercial opportunities and applications; 

> Deliver a comprehensive planned policy research programme which will apply the

knowledge gained from research and monitoring to inform public policy, governance

and regulation. 

The Strategy: 

> Is informed by a detailed analysis of where new resources need to be targeted in

order to address opportunities and needs. 

> Promotes a multi-agency approach and sets out a blue print to which other agencies

can align the formulation of their strategies and investment plans. 

> Seeks to integrate industrial development agencies. 

> Incorporates a major international dimension. 

The investment required to support the implementation of the Strategy is significant. It will

enable the sector to build upon the major advances made in marine research in the period

of the current development plan, help remedy the neglect of our marine resource over past

decades, and enable the sector to contribute to economic and social development goals. 

Mr. Kevin Bonner
Chairman, Marine Institute

Sea Change – A Marine Knowledge, Research & Innovation Strategy for Ireland (2007-2013)
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Overview 
Sea Change – A Marine Knowledge, Research & Innovation
Strategy for Ireland 2007-2013

Within a competitive world economy, Ireland’s future economic prosperity is dependant

on the fundamentals of its geography, physical resources and human capital. In this

context, Ireland’s marine location and extensive marine resources represent a unique

asset supporting a wide spectrum of interlinked sectors with potential to advance

knowledge-based economic, social and environmental opportunities. 

The Irish marine sector has a turnover of €3 billion annually and supports over 44,000

jobs (direct and indirect), 56% of which are outside the most developed regions of the

country. However, its significance is far greater due to its direct impact on the wider

economy and the natural environment, and its potential is hugely underdeveloped. 

To underpin the next stage of development of the marine sector, the Marine Institute is

bringing forward, on behalf of government, a Marine Knowledge, Research and Innovation

Strategy for Ireland 2007-2013. This Strategy builds on the achievements of the 1998

Strategy and the solid foundation that has been established since then in terms of marine

research infrastructure and significant strengthening of marine research capacity. 

The Strategy aims to ensure that Ireland fully maximises the economic, social and

environmental contribution of its marine resources in a manner similar to countries such

as Denmark, the Netherlands and Norway. In these countries, the marine sector is four,

five and seven times greater, respectively, than the Irish marine sector. Furthermore,

they place great emphasis on maximising its value, especially as a driver of regional

development, through R&D, innovation and technology transfer. 

Some of the major opportunities that lie ahead for the marine sector in Ireland include: 

> Exploiting growing international markets for seafood products, especially health

foods; 

> Exploiting new niche global markets in marine environmental technologies; 

> Developing new tourism offerings in angling, boating and water sports that provide

exciting experiences in a quality marine environment; 

> Exploiting major growth opportunities in shipping and related services sectors; 

> Exploring the unique ocean environments of the Irish seabed to identify organisms

that have specific application in the pharmaceutical and chemical industries; 
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Forléargas
Casadh na Taoide – Straitéis Mara faoi Eolas, Thaighde &
Nuálaíocht d’Eirinn 2007-2013

Laistigh de gheilleagar iomaíoch domhanda, braitheann rathúnas eacnamaíoch na

hÉireann sa todhchaí ar nithe bunúsacha ar nós geograif na tíre, a hacmhainní fisiceacha

agus a caipiteal daonna. Sa chomhthéacs seo, is socmhainn uathúil suíomh muirí na

hÉireann agus a hacmhainní forleathana muirí a thugann tacaíocht do speictream leathan

earnálacha comhnasctha a bhfuil an acmhainneacht iontu deiseanna eacnamaíocha,

sóisialta agus timpeallachta atá bunaithe ar an eolas a chur chun tosaigh.

Tá láimhdeachas de €3 bhilliún sa bhliain ag earnáil mara na hÉireann agus tugann sí

tacaíocht (go díreach nó go hindíreach) do 44,000 post, a bhfuil 56% díobh sin suite

lasmuigh de na réigiúin is mó forbairt sa tír. Tá a tábhacht i bhfad níos suntasaí ná sin, áfach,

mar gheall ar a tionchar go díreach ar an ngeilleagar go forleathan agus ar an timpeallacht

nádúrtha, agus tá a hacmhainneacht neamhfhorbartha go mór.

D’fhonn taca a chur faoin gcéad chéim eile d’fhorbairt san earnáil mhara, tá Foras na Mara

ag cur chun tosaigh, thar ceann an Rialtais, Straitéis Mara faoi Eolas, Thaighde & Nuálaíocht

d’Éirinn 2007-2013. Tá an Straitéis seo ag tógáil ar a bhfuil bainte amach ag Straitéis 1998

agus ar an mbonn fónta atá bunaithe ón tráth sin i dtéarmaí bonneagair taighde muirí agus

i dtéarmaí neartaithe maidir le hinniúlacht i dtaighde muirí.

Is é aidhm na Straitéise a chinntiú go ndéanfaidh Éire uasmhéadú go hiomlán ar

rannchuidiú eacnamaíoch, sóisialta agus timpeallachta a hacmhainní muirí ar mhódh atá

cosúil le módh na Danmhairge, na hIsiltíre agus an Iorua. Sna tíortha sin, tá earnáil na mara,

ceithre, cúig agus seacht nuaire níos mó, faoi seach, ná earnáil mara na hÉireann. Thairis sin,

leagann siad an-bhéim ar uasmhéadú a dhéanamh ar a luach, go speisialta mar thiománaí

forbartha réigiúnaí trí Taighde agus Forbairt (T&F), nualaíocht agus aistriú teicneolaíochta.

Airítear ar chuid de na deiseanna ollmhóra d’earnáil na mara in Éirinn sa todhchaí:

> Sochar a bhaint as margaí idirnáisiúnta atá ag fás, le haghaidh táirgí bia mara, go

speisialta le haghaidh bianna sláinte;

> Sochar a bhaint as margaí nideoige domhanda nua i dteicneolaíochtaí timpeallachta muirí;

> Tairiscintí nua turasóireachta a fhorbairt san duantacht, sa bhádóireacht agus i spóirt

uisce a chuireann eispéarais spreagúla ar fáil i dtimpeallacht mhuirí den scoth;

> Sochar a bhaint as deiseanna móra fáis i loingseoireacht agus in earnálacha seirbhíse

bainteacha;

> Timpeallachtaí uathúla aigéanacha ghrinnill na hÉireann a thaiscéaladh le haghaidh

orgánaigh a aithint a bhfuil feidhm shonrach acu sna tionscail chógaisíochta agus

cheimiceacha;
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> Addressing national energy needs and building an export-oriented renewable energy

industry focused on the technologies associated with wave and tidal energy

generation; and 

> Playing a lead role in scientific understanding of climate change and offshore

ecosystems. 

This Strategy has been informed by research and analysis, a National Foresight Exercise

and an extensive and wide-ranging stakeholder consultation. The Strategy will be

implemented via three Research Measures and two Supporting Programmes: 

> Industry Research Measure – designed to integrate the existing research base with

market and commercial opportunities and to grow stronger in-house business

research and innovation. 

> Discovery Research Measure – to pursue long-term development of new research 

and economic opportunities associated with bio-pharmaceuticals, industrial

chemicals, diagnostics and environmental technologies, marine functional foods,

renewable ocean energy and rapid climate change.

> Policy Support Research Measure – to provide stronger support for the

determination of public policy relating to the marine sector. 

> Infrastructure Supporting Programme – an investment programme to deliver

essential infrastructure that will enable research and innovation. 

> Innovation Supporting Programme – targeted specifically at improving in-company

R&D management and commercialisation capabilities. 

The overall level of investment required for the implementation of the Strategy over the

period 2007-2013 is estimated at €365 million. The target impact of the Strategy is a 

50% increase in the size and value of the marine sector from €3 billion to €4.5 billion.

Significant North/South and regional impacts are expected via investments in R&D

projects and infrastructure, new start-ups and foreign direct investment (FDI)

opportunities. This will leverage a further €40m from EU programmes and €60m from

the private sector. Important qualitative impacts include the enhancement of the

marine environment and improved public services.
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> Aghaidh a thabhairt ar riachtanais náisiúnta fhuinnimh agus ar thionscal fuinnimh in-

athnuaite a thógáil a bheidh bunaithe ar easpórtáil agus fócasaithe ar na

teicneolaíochtaí a bhaineann le fuinneamh na dtonn agus na taoide a ghiniúint; agus

> Ról tosaigh a ghlacadh i dtuiscint eolaíoch ar athrú aeráide agus ar éiceachórais

amach ón gcósta.

Tá an Straitéis seo faoi thionchar taighde agus anailíse, Ghníomhaíochta Náisiúnta

Fadbhreathnaitheachta agus comhchomhairliúcháin fhorleathain le páirtithe leasmhara i

réimse fairsing. Cuirfear an Straitéis i bhfeidhm trí thrí Bheart Taighde agus dhá Chlár
Tacaíochta:

> Beart Taighde Thionsclaíoch – deartha d’fhonn an bonn taighde láithreach a

chomhtháthú le deiseanna margaidh agus trádálacha agus le haghaidh fás a chur le

gnó taighde agus nuálaíocta intí níos tréise.

> Beart Taighde Fionnachtana – forbairt fhadthéarmach a dhéanamh ar thaighde agus

ar dheiseanna eacnamaíocha nua a bhaineann le bithchógaisíocht, ceimicí

tionsclaíocha, diagnóisí agus teicneolaíochtaí na timpeallachta, bianna feidhme mara,

fuinneamh aigéanach in-athnuaite agus athrú mear aeráide.

> Beart Beartais i ndáil le Tacaíocht do Thaighde – tacaíocht níos fónta a chur ar fáil do

chinneadh ar bheartas poiblí a bhaineann le hearnáil na mara.

> Clár Tacaíochta do Bhonneagar – clár infheistíochta a chuirfidh ar fáil bonneagar

eisintiúil a chumasóidh taighde agus nuálaíocht.

> Clár Tacaíochta don Nuálaíocht – dírithe go sonrach ar fheabhas a chur ar chumas

inmheánach cuideachtaí maidir le bainistíocht agus tráchtálaíocht T&F.

Is é €365 milliún an meastachán maidir leis an leibhéal foriomlán infheistíochta is gá le

haghaidh fhorfeidhmiú na Straitéise thar an tréimhse 2007-2013. Is méadú de 50% i

méid agus i luach na hearnála mara, ó €3 bhilliún go €4.5 billiún sprioc-thionchar na

Straitéise. Táthar ag súil le tionchair thábhachtacha Thuaidh – Theas agus réigiúnacha trí

infheistíochtaí i dtionscadail agus i mbonneagair T&F, tionscnaimh nua-thosaithe agus

deiseanna infheistíochta dírí coigríochaí. Déanfaidh sé seo €40 milliún breise a ghiaráil ó

chláir an Aontas Eoropach (AE) agus €60 milliún ón earnáil phríobháideach. Ar na

tionchair thábhachtacha chinéalacha a eascróidh beidh méadú ar an timpeallacht

mhuirí agus seirbhísí poiblí feabhsaithe.
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Executive Summary

The Potential 
Ireland has neglected its maritime economy. The maritime sectors in Denmark,

Netherlands and Norway are, respectively, four, five and seven times the size of Ireland’s.

Comparatively, the Irish maritime sector is still in its infancy. The positive aspect of this

situation is that the sector offers remarkable potential for new growth. These three small

countries are demonstrating what can be achieved. 

The Marine Knowledge, Research and Innovation Strategy, covers the period 2007-2013

and provides the framework for a programme of selective and managed investment

that will help to maximise this potential. It presents a knowledge agenda comprising

science, research, innovation and management that is aimed at a complete

transformation of the Irish maritime economy. 

It builds on the lessons of the first ever national strategy developed by the Marine

Institute in 1998. It takes advantage of the solid foundation that has been established

since then in terms of marine research infrastructure and a significant strengthening of

marine research capacity. Its proposals have been discussed widely and agreed with

stakeholders, policy makers and the marine industry and are informed by an intensive

programme of research and analysis and a national marine foresight exercise, carried

out during 2005. 

Currently, the sector is worth €3 billion and supports 44,000 jobs (direct and indirect).

Potentially, it could increase by at least 50% to €4.5 billion1. The economic impacts at

national and regional level would be significant and have major environmental benefits. 

The Challenges 
However, there are major challenges to be addressed. Chief among these are: 

> Exploiting growing international markets for seafood products, especially health

foods, and tapping into a global market that is expected to rise to €100 billion. 

> Exploiting new opportunities to connect to global systems for marine and freshwater

environmental monitoring by creating the commercial capability to target niche

markets in marine environmental technologies. 

> Contributing to national energy needs and building an export-oriented renewable

energy industry focused on the technologies associated with wave and tidal energy, 

1 This is a conservative estimate based on contributions from the relevant development agencies.
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1 Is meastachán coimeádach é seo atá bunaithe ar rannchuidithe ó ghníomhaireachtaí forbartha iomchuí.

Achoimre Feidhmiúcháin

An Acmhainneacht
Tá failí déanta ag Éirinn ina geilleagar mara. Tá na hearnálacha mara sa Danmhairg, san

Ísealtír agus san Iorua, faoi seach, ceithre, cúig agus seacht n-uaire méid earnáil mara na

hÉireann. I gcomparáid leo siúd, tá earnáil mara na hÉireann ina hanbhainne go fóill. Tá

acmhainneacht shuntasach na hearnála chun nuafháis ina ghné dhearfach den chás

seo. Taispeánann na trí thír bheaga seo cad é is féidir a bhaint amach.

Clúdaíonn an Straitéis Mara faoi Eolas, Thaighde & Nuálaíocht an tréimhse 2007–2013

agus soláthraíonn sí creat le haghaidh cláir infheistíochta a bheidh roghnaíoch agus faoi

bhainistíocht agus a chabhróidh le huasmhéadú a dhéanamh ar an acmhainneacht seo.

Cuireann sí i láthair clár oibre eolais a chuimsíonn eolaíocht, taighde, nuálaíocht agus

bainistíocht atá dírithe ar athrú iomlán deilbhe ar gheilleagar na mara in Éirinn.

Baineann sí úsáid as na ceachtanna a foghlaimíodh ón straitéis náisiúnta a d’fhorbair an

Foras Mara sa bhliain 1998 den chéad uair riamh. Baineann sí leas as an mbonn fónta atá

bunaithe ón tráth sin i dtéarmaí bonneagair taighde muirí agus neartaithe maidir le

hinniúlacht i dtaighde muirí. Tá plé forleathan déanta ar a beartais agus rinneadh

comhaontú orthu le páirtithe leasmhara, lucht déanta beartas agus leis an tionscal muirí

agus tá siad faoi thionchar dianchláir taighde agus anailíse agus gníomhaíochta

náisiúnta mhuirí fadbhreathnaitheachta, a rinneadh le linn na bliana 2005.

Faoi láthair, is fiú €3 bhilliún1 an earnáil seo agus tugann sí tacaíocht (go díreach nó go

hindíreach) do 44,000 post. Tá sé d’acmhainn aici méadú de 50% go €4.5 billiún ar a

laghad a dhéanamh ar seo. Bheadh na tionchair eacnamaíocha ag an leibhéal náisiúnta

agus réigiúnach an-tábhachtach agus bheadh tairbhí ollmhóra timpeallachta acu.

Na Dúshláin
Caithfear aghaidh a thabhairt ar dhúshláin ollmhóra, áfach. Go príomha ina measc sin tá:

> Sochar a bhaint as margaí idirnáisiúnta atá ag fás, le haghaidh tairgí bianna mara, go

speisialta bianna sláinte, agus tarraingt ar mhargadh domhanda a bhfuiltear ag súil go

n-ardóidh sé go €100 billiún.

> Sochar a bhaint as deiseanna nua le haghaidh cónascadh a dhéanamh le coráis

dhomhanda faireacháin ar an timpeallacht mhuirí agus ar thimpeallacht an fhíoruisce

tríd an gcumas trádála a chruthú chun díriú ar mhargaí nideoige i dteicneolaíochtaí na

timpeallachta muirí.
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and tapping into a rapidly expanding global renewable energy market (e.g. average

annual projected growth to 2009 is 131%). 

> Exploring the unique ocean environments of the Irish seabed to identify organisms that

have specific application in the pharmaceutical and chemical industries. Globally, marine

biotechnology was worth €2.2 billion in 2004. Over 5,000 chemical compounds have

been patented to date from marine organisms.

> Developing new tourism offerings in angling, boating and water sports to tap into a

market worth €168 billion worldwide by providing exciting experiences in a quality

marine environment. 

> Playing a lead role in developing a better scientific understanding of climate change,

especially in the context of the interaction between the dynamics of climate, the

North Atlantic Drift, and the offshore ecosystem – a zone uniquely proximate to our

western seaboard. 

> Strengthening the research and innovation intensity of the indigenous marine

industry by working with the key development and funding agencies. 

> Raising the economic development profile of the sector and improving its capacity to

attract quality foreign direct investment (FDI). 

Increasing the knowledge intensity of the sector is central to addressing all of these

challenges. This Strategy presents an accelerated investment plan based on a carefully

prioritised programme of science, research and innovation. 

The Approach 
Marine companies operate in a very competitive market environment and have been

exposed to severe commercial pressures over recent years, especially in the marine

resources sector. The sector is characterised by small scale, poor integration, traditional

business models, and a lack of innovation. Only 10% of marine firms carry out R&D. In

line with the overall trends in the economy, service companies increasingly dominate

the sector. Therefore, innovation and the application of technologies are essential to the

growth and competitiveness of firms within the sector. 

A large number of companies depend on the quality of the marine environment to sell

their products and services. In this context, environmental research and management is

vital to underpinning sustainable development. 
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> Rannchuidiú le riachtanais náisiúnta fhuinnimh agus tionscadal fuinnimh in-athnuaite

a thógáil a bheidh bunaithe ar an easportáil agus fócasaithe ar na teicneolaíochtaí a

bhaineann le fuinneamh na dtonn agus na taoide a ghiniúint, agus tarraingt ar

mhargaí dhomhanda fuinnimh in-athnuaite, margaí atá ag fairsingiú go tapa (m.sh. is

é 131% an meánfhás réamhmheasta bliantúil go 2009).

> Timpeallachtaí uathúla aigéanacha ghrinill na hÉireann a thaiscéaladh le haghaidh

orgánaigh a aithint a bhfuil feidhm shonrach acu sna tionscail chógaisíochta agus

cheimiceacha. B’fhiú €2.2 billiún an bhith-theicneolaíocht mhuirí sa domhan sa bhliain

2004. Go nuige seo, tá paitinniú déanta ar bhreis agus 5,000 cumasc ceimiceach ó

orgánaigh mhuirí.

> Trí eispéarais spreagúla a chur ar fáil i dtimpeallacht mhuirí den scoth, tairiscintí nua

turasóireachta a fhorbairt sa duantacht, sa bhádóireacht agus i spóirt uisce chun

tarraingt ar mhargadh ar fiú €168 billiún a luach sa domhan.

> Ról tosaigh a ghlacadh i bhforbairt a dhéanamh ar thuiscint eolaíoch níos fearr ar

athrú aeráide, go speisialta i gcomhthéacs an idirghnímh idir dinimic aeráide agus

Síobadh Mór an Atlantaigh Thuaidh, agus an eiceachórais amach ón gcósta – crios atá

buailte lenár nimeallbhord iartharach féin.

> Neartú ar dhéine thaighde agus nuálaíochta an tionscail mhuirí dhúchasaigh trí bheith

ag obair leis na heochairghníomhaireachtaí forbartha agus maoinithe.

> Próifil eacnamaíoch agus forbartha na hearnála a ardú agus feabhas a chur ar a cumas

infheistíocht dhíreach choigríochach atá cineálach a imtharraingt. 

Chun aghaidh a thabhairt ar na dúshláin seo go léir, is cuid lárnach de sin méadú a

dhéanamh ar dhéine eolas na hearnála. Cuireann an Straitéis seo i láthair plean

infheistíochta luathaithe atá bunaithe ar chlár eolaíochta, taighde agus nuálaíochta a

leagann tosaíochtaí amach go cúramach. 

An Cur Chuige 
Oibríonn cuideachtaí muirí i dtimpeallacht margaidh atá fíor iomaíoch agus le blianta

beaga anuas tá siad faoi bhrú trádálach atá dian, go speisialta in earnáil na n-acmhainní

muirí. Samhlacha gnó traidisiúnta, ar scála nach mór, nach gcomhtháthaíonn go maith,

agus a bhfuil easpa nuálaíochta ag baint leo, is iad sin samhlacha tréitheacha na hearnála.

Ní sheolann ach 10% de ghnólachtaí mara Taighde agus Forbairt (T&F). I gcomhréir leis

an gclaonadh forleathan sa gheilleagar, tá na cuideachtaí seirbhíse ag méadú a gceannas

ar an earnáil. Dá bhrí sin, tá nuálaíocht agus feidhmiú na dteicneolaíochtaí den riachtanas

maidir le fás agus cumas iomaíochta gnólachtaí laistigh den earnáil. 

Braitheann líon mór cuideachtaí ar cháilíocht na timpeallachta muirí chun a gcuid táirgí

agus a gcuid seirbhísí a dhíol. Sa chomhthéacs seo, tá taighde agus bainistíocht na

timpeallachta fíor riachtanach maidir le tacú le forbairt inmharthana.

viiiAchoimre Feidhmiúcháin



Sea Change – A Marine Knowledge, Research and Innovation Strategy sets out a new

vision for the marine sector in 2020:

ix Executive Summary

2020 Vision for the Marine Sector

In 2020, the Irish marine sector will sell into specialised global and local
markets in a dynamic, innovative and technologically driven manner,
by means of strong industry research partnerships, a skilled workforce
and a strategic capability that responds to markets and technology. 
It will be internationally recognised for its high quality marine
environment and characterised by coherent policy and regulation.

The objectives of the Sea Change – A Marine Knowledge, Research and Innovation
Strategy 2007-2013 are to: 

1 Assist the existing, and largely indigenous, marine sub-sectors to improve their 

overall competitiveness and engage in activity that adds value to their outputs by

utilising knowledge and technology arising from research in the natural sciences,

engineering and commerce.

2 Build new research capacity and capability and utilise fundamental knowledge and

technology to create new marine-related commercial opportunities and companies. 

3 Contribute to the achievement of key national objectives in transport, energy,

environment and health. 

4 Inform public policy, governance and regulation of the sector and support the

delivery of more innovative, customer-driven public services by applying the

knowledge derived from marine research and monitoring. 

5 Increase the marine sector’s competitiveness and stimulate the commercialisation 

of the marine resource in a manner that ensures its sustainability and protects 

marine biodiversity and ecosystems. 

6 Strengthen the economic, social and cultural base of regional communities that

depend on the marine resource.



Leagann Casadh na Taoide – Straitéis Mara faoi Eolas, Thaighde agus Nuálaíocht fís nua

amach d’earnáil na mara sa bhliain 2020:
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Fís 2020 D’earnáil na Mara

Sa bhliain 2020, beidh earnáil na mara in Éirinn ag díol isteach 
i margaí speisialta domhanda agus i margaí áitiúla ar mhodh a 
bheidh dinimiciúil, nuálach agus tiomáinte ag an teicneolaíocht, trí
chomhpháirtíochtaí fónta taighde thionsclaíoch, fórsa oibre inniúil agus
cumas straitéiseach a fhreagróidh do mhargaí agus don teicneolaíocht.
Beidh cáil idirnáisiúnta uirthi as caighdeán ard a timpeallachta muirí
agus beidh beartas cruinn agus rialúchán mar thréith di.

Is iad cuspóirí na Straitéise Mara faoi Eolas, Thaighde agus Nuálaíocht 
2007–2013:

1 Cabhrú leis na fo-earnála mara láithreacha agus dúchasacha den chuid is mó, feabhas a

chur ar a gcumas foriomlán iomaíochta agus bheith ag gabháil do ghníomhaíocht a

chuireann luach lena n-aschur trí úsáid a bhaint as eolas agus teicneolaíocht a

eascraíonn ó thaighde sna heolaíochtaí aiceanta, san 

innealtóireacht agus sa tráchtáil.

2 Acmhainn agus cumas nua taighde a fhorbairt agus úsáid a bhaint as eolas bunaidh

agus as an teicneolaíocht d’fhonn deiseanna agus cuideachtaí nua atá bainteach leis 

an mhuir a chruthú.

3 Rannchuidiú le baint amach na n-eochairchuspóirí náisiúnta maidir le hiompar,

fuinneamh, an timpeallacht agus sláinte.

4 Beartas poiblí, rialú agus lucht rialúchán na hearnála a chur ar an eolas agus tacú a

thabhairt maidir le seirbhísí a sholáthar atá níos nuálaíche agus tiomáinte ag an

gcustaiméir tríd an eolas a tháinig as taighde agus faireachán muirí a chur i bhfeidhm.

5 Cumas iomaíochta earnáil na mara a mhéadú agus tráchtálaíocht na hacmhainne muirí

a ghríosú ar mhodh a chinnteoidh a hinmharthánacht agus a thabharfaidh cosaint do

bhithéagsúlacht agus d’eiceachórais mhuirí.

6 Bonn eacnamaíoch, sóisialta agus cultúrtha na bpobal réigiúnach atá ag brath ar an

acmhainn muirí a neartú.



Central to the achievement of this Vision and Objectives is:

> An array of new investment and R&D measures to grow a stronger innovation culture

among marine businesses; 

> Alignment of public and third-level research to the needs of marine businesses; 

> Measures to increase the number of research-active firms in the sector; 

> New mechanisms that will help companies to acquire and develop competencies in

business development and planning, new product and process development, and

research management; 

> The fast tracking of capability development within firms by creating stronger industrial

linkages and networks, including links to third-level research and technology; 

> Development of stronger links with the venture capital community; and 

> Measures that will strengthen the image and reputation of the marine sector in public

policy terms and that will result in a higher profile for the sector in industrial and

economic development programmes and interventions. 

Implementation Mechanisms 
Five specific mechanisms have been designed to implement the Strategy: 

> Industry Research Measure – designed to integrate the existing research base with

market and commercial opportunities and to grow stronger in-house business

research and innovation. 

> Discovery Research Measure – to pursue long-term development of new research 

and economic opportunities associated with bio-pharmaceuticals, industrial

chemicals, diagnostics and environmental technologies, marine functional foods,

renewable ocean energy and rapid climate change.

> Policy Support Research Measure – to provide stronger support for the

determination of public policy relating to the marine sector. 

> Infrastructure Supporting Programme – an investment programme to deliver

essential infrastructure that will enable research and innovation. 

> Innovation Supporting Programme – targeted specifically at improving in-company

R&D management and commercialisation capabilities. 

These mechanisms are complementary and provide a clear and structured

implementation framework. Their implementation is predicated on the collaborative

efforts of the relevant funding and implementing agencies. Securing that inter-agency

collaboration is a key task for the Marine Institute. 
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Ina chuid lárnach de bhaint amach na Físe agus na gCuspóirí seo tá:

> Eagar beart nua infheistíochta agus T&F chun fás fónta a chur faoi chultúr nuálaíochta

i measc gnóthaí muirí;

> Taighde poiblí agus taighde tríú leibhéal a ailíniú le riachtanais na ngnóthaí muirí;

> Bearta chun líon na ngnólachtaí san earnáil atá gníomhach i dtaighde a mhéadú;

> Sásraí nua a chabhróidh le cuideachtaí inniúlachtaí a fháil agus a fhorbairt maidir le

forbairt ghnó agus phleanála, forbairt tháirgí nua agus phróisis, agus bainistíocht ar

thaighde;

> Tús áite a thabhairt d’fhorbairt chumais laistigh de ghnólachtaí trí naisc agus gréasáin

thionsclaíocha agus níos neartmhara, ar a n-áirítear cónaisc le taighde agus

teicneolaíocht tríú leibhéal, a chruthú;

> Cónaisc níos neartmhara a fhorbairt le pobal an chaipitil fiontair; agus

> Bearta a neartóidh íomhá agus cáil na hearnála mara i dtéarmaí beartais poiblí agus a

mbeidh próifíl níos airde don earnáil i gcláir fhorbartha tíonsclaíche agus eacnamaíche

agus in idirghabhálacha, de thoradh orthu.

Sásraí Forfheidhmithe
Rinneadh dearadh ar chúig shásra shonracha le haghaidh forfheidhmiú na Straitéise :

> Beart Taighde Thionsclaíoch – deartha le haghaidh an bonn taighde láithreach a

chomhtháthú le deiseanna margaidh agus trádálacha agus le haghaidh fás a chur le

gnó taighde agus nuálaíocta intí níos tréise.

> Beart Taighde Fionnachtana – forbairt fhadthéarmach a dhéanamh ar thaighde nua

agus ar dheiseanna eacnamaíocha a bhaineann le bithchógaisíocht, ceimicí

tionsclaíocha, teicneolaíochtaí diagnóiseacha agus timpeallachta, bianna feidhme

mara, fuinneamh aigéanach in-athnuaite agus athrú mear aeráide.

> Beart Beartais i ndáil le Tacaíocht do Thaighde – tacaíocht níos fónta a chur ar fáil do

chinneadh ar bheartas poiblí a bhaineann le hearnáil na mara.

> Clár Tacaíochta do Bhonneagar – clár infheistíochta a chuirfidh ar fáil bonneagar

eisintiúil a chumasóidh taighde agus nuálaíocht.

> Clár Tacaíochta don Nuálaíocht – dírithe go sonrach ar fheabhas a chur ar chumas

inmheánach cuideachtaí maidir le bainistíocht agus tráchtálaíocht i ndáil le T&F.

Tá na sásraí seo comhlántach agus tugann siad creat soiléir struchtúrtha forfheidhmithe.

Tá a bhforfheidhmiú bunaithe ar an maoiniú agus ar chomhar-iarrachtaí na

ngníomhaireachtaí forfheidhmithe iomchuí. Is eochairthasc d’Fhoras na Mara an

comhoibriú idir-ghníomhaireachtaí sin a áirithiú.
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The Costs 

The overall level of investment required for the implementation of the Strategy over the

period 2007-2013 is estimated at €365 million. The investment calculations were arrived

at by estimating in detail the specific costs associated with delivering on each of the

objectives under the proposed research programmes. Funds will be sought from a

combination of sources including, from a new Marine NDP Research Measure 2007-2013

via DCMNR (contributing 45% of total requirements), 23% from maximising the

contribution of a wide range of relevant funding bodies from future NDP programmes,

26% from future core exchequer budgets (principally the Marine Institute) and from

competitive EU research and infrastructure programmes. This is a national Strategy and

as such it assumes that implementation budgets will be spread across multiple

Government departments and implementing agencies. 

The Impacts 
The target impact of this Strategy is a 50% increase in the size and economic

significance of the Irish maritime economy2. In addition, there are specific North/South,

regional development, socio-economic, public service, environmental, and research

capacity and capability impacts. 

It is important to highlight that the success of the Strategy is dependant on the

implementation of a range of strategic development and policy actions in addition
to research and innovation actions. A comprehensive and integrated approach to

research, development and policy is required. 

An integral component of the implementation of the Strategy is performance monitoring

and evaluation. Each measure will be evaluated for consistency with core objectives, the

quality of outputs and value for money.

The key impacts of this Strategy are highlighted as follows:

2 This is a conservative estimate based on contributions from the relevant development agencies.
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2 Is meastachán coimeádach é seo atá bunaithe ar rannchuidithe ó ghníomhaireachtaí forbartha iomchuí.

Na Costais

Meastar gur €365 milliún an leibhéal foriomlán infheistíochta is gá le haghaidh

forfheidhmiú na Straitéise thar an tréimhse 2007–2013. Thángthas ar an áireamh

infheistíochta trí mionmheastachán a dhéanamh ar na costais shonracha a bhaineann le

gach ceann de na cuspóirí faoi na cláir thaighde atá beartaithe a bhaint amach. Lorgófar

maoiniú ó theaglaim d’fhoinsí, ar a n-áirítear Beartas nua Taighde Mara an PNF 2007-

2013 tríd an Roinn Cumarsáide, Mara agus Acmhainní Nádúrtha (RCMAN) (a bheidh ag

tabhairt 45% de na riachtanais uile), 23% ó uasmhéadú a dhéanamh ar ranníoc réimse

leathan de chomhlachtaí maoinithe ó chláir PNF todhchaíochta, 26% ó chroíbhuiséid

todhchaíochta an státchiste (go príomha ó Fhoras na Mara agus ó chláir iomaíocha

taighde agus bonneagair an AE). Is Straitéis náisiúnta an straitéis seo agus sa cháilíocht

sin glactar leis go ndéanfar buiséid fhorfheidhmithe a spré trasna ranna iomadúla an

Rialtais agus ghníomhaireachtaí forfheidhmithe.

Na Tionchair
Is méadú 50% i méid agus i dtábhachtacht eacnamaíoch gheilleagar mara na hÉireann

spriocthionchar na Straitéise seo2. Sa bhreis ar sin, tá tionchair shonracha Thuaidh/Theas,

forbartha réigiúnaí agus socheacnamaíche agus tionchair a bhaineann leis an tseirbhís

phoiblí, leis an timpeallacht agus le hacmhainn agus cumas taighde.

Tá sé tábhachtach a aibhisiú go bhfuil rath na Straitéise ag brath ar fhorfheidhmiú

réimse gníomhartha forbartha agus beartas maidir le straitéis, de bhreis ar
ghníomhartha taighde agus nuálaíochta. Tá gá le cur chuige cuimsitheach comhtháite

i leith taighde, forbartha agus beartais.

Is comhpháirt shlánuimhreach d’fhorfheidhmiú na Straitéise an faireachán feidhmíochta

agus an mheastóireacht. Déanfar meastóireacht ar gach beart maidir le

comhsheasmhacht le croíchuspóirí, cáilíocht aschuir agus luach ar airgead.

Is féidir achoimre a dhéanamh ar na heochairthionchair mar a leanas:
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> Increased cross-border marine
 research co-operation

> Shared use of marine 
 infrastructure and expertise

> Development of common 
 research agendas and strategies

North/South Co-operation 

Impacts

Impacts 2007-2013

> Increased R&D Investment into
 regional economies

> Development and retention of
 researchers and skilled workforce

> Attraction of research-intensive
 marine FDI

> New opportunities
> Increased contribution to 
 economic activity in Ireland’s 
 coastal regions

Regional Development/

Socio-economic Impacts

Research Capacity 

& Capability Impacts

> More research oriented firms

> More higher degrees

> International contracts

> Intellectual property

> Enhance knowledge base

> Increase in third-level – 

 industry collaborative projects

> New research capabilities 

 and competencies developed

Environmental Impacts Economic Impacts

> Compliance with key EU Directives
> Management plans and codes 
 of practice for key sectors

> Improved understanding 
 of environmental issues

> Protection and enhancement 
 of marine biodiversity

> Accessible marine datasets

> Increase value of the 

 marine sector

> High value-added products

 exported

> New marine sector company

 start-ups

> Sustained and enhanced

 employment

> Increase in the number 

 of first time R&D performers

Public Service Impacts

> Knowledge base to support

 regulation and policy

> High quality, transparent system 

 of marine spatial planning

> New integrated, inter-agency

 information systems
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> Méadú ar chomhoibriú 
 trasteorainn maidir le 
 taighde mara

> Úsáid as bonneagar speisialta 
 mara agus saineolas a bheith 
 á roinnt

> Forbairt ar chláir oibre taighde 
 agus ar straitéisí coiteanna

Tionchair maidir le Comhoibriú 

Thuaidh/Theas

Tionchair 2007-2013

> Méadú ar infheistíocht T&F 
 isteach sna geilleagair réigiúnacha

> Fórsa oibre oilte agus taighdeoirí 
 á bhforbairt agus á gcoinneáil

> Infheistíocht dhíreach 
 choigríocach i ndianthaighde 
 á h-imtharraingt

> Deiseanna nua
> Méadú ar rannchuidiú le
 gníomhaíocht eacnamaíoch i
 réigiúin chósta na hÉireann

Tionchair Fhorbartha 

Réigiúnaí/ Socheacnamaíche

Tionchair Acmhainne 

agus Cumais Taighde

> Níos mó gnólachtaí bunaithe ar

 thaighde

> Níos mó daoine le céimeanna arda

 acadúla

> Conarthaí idirnáisiúnta

> Maoin intleachta

> Bonn eolais méadaithe

> Méadú ar chomhar-thionscadail 

 tríú leibhéal

> Forbairt ar chumais taighde agus 

 ar inniúlachtaí i leith taighde

Tionchair Thimpeallachta Tionchair Eacnamaíocha

> Eochair-Threoracha an AE á
 gcomhlíonadh

> Pleananna bainistíochta agus cóid
 chleachtais le haghaidh
 eochair-earnálacha

> Tuiscint níos fearr ar cheisteanna
 timpeallachta

> Bithéagsúlacht mhuirí á cosaint
 agus á méadú

> Rochtain ar fhoirne sonraí mara

> Luach na hearnála mara á 

 mhéadú

> Táirgí ard-bhreisluacha á

 n-easpórtáil

> Cuideachtaí nua-thosaithe san

 earnáil mhara

> Fostaíocht inmharthana

 mhéadaithe

> Méadú ar líon na ngníomhaithe

 tionscail céad-uaire T&F  

Tionchair Sheirbhísí Poiblí

> Bonn eolas a thacóidh le rialúchán

 agus le beartas

> Córas d’ardcháilíocht, trédhearcach

 pleanála spásúla mara

> Córais chomhtháite nua faisnéise

 idir-ghníomhaireachta
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Impacts 2007 – 2013

Economic Impacts – 2013 Targets 
An overall increase in the value of the sector from €3 billion to €4.5 billion to include:
> Increased sales of seafood products from €634 million to over €1 billion

> A more than doubling of the value of finfish aquaculture production from €56m 

to €136m

> An increase in the value of shellfish aquaculture production from €45m to €67m

> A doubling in value of the seaweed sector from €10m to €20m, with increasing

targeting of high value-added export markets

> An almost doubling of the value of the shipping and maritime transport sector

from €1.2 billion to €2 billion

> An increase in the value of the marine tourism and leisure sector from €630 million

to €900 million

> Deployment of ocean energy devices in large-scale arrays (10 MW) and grid

connected for commercial demonstration

> Creation of new ‘start-up’ enterprises

Regional Development/Socio-Economic Impacts 2013
> Increased flow of R&D investment (national and international) in projects and

infrastructure funds into regional economies

> Development and retention of human capital (researchers and skilled workforce)

> Attraction of research-intensive marine foreign direct investment to Ireland/regions

North/South Co-Operation Impacts 2013
> Increased cross-border marine research co-operation between research institutes,

third-level and industry partners

> Shared use of specialist marine infrastructure 

> Development of common research agendas and strategies (e.g. Water Framework

Directive, renewable ocean energy, marine biotechnology, marine resource

assessment and management etc)

Public Service Impacts 2013
> An informed knowledge base to support efficient and responsive regulation and

policy development

> A high quality, transparent system of marine spatial planning to facilitate the future

development and management of marine related activities

> New integrated, inter-agency information services targeting the needs of key

stakeholders

> Greater use of modelling, simulation and data visualisation in support of policy

making and on-going strategic planning for the sector
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Tionchair 2007-2013

Tionchair Eacnamaíocha – Spriocanna 2013 
Méadú foriomlan ar luach na hearnála ó €3 bhilliún go €4.5, ar a n-áireofar:
> Méadú ar dhíol táirgí bianna mara ó €634 milliún go thar €1 bhilliún

> Níos mó ná dúbailt ar luach táirgthe éisc eite dhobharshaothraithe ó €56 m go €136 m

> Méadú ar luach táirgthe éisc sliogáin dhobharshaothraithe ó €45 m go €67 m

> Níos mó ná dúbailt ar luach na hearnála feamainne ó €10 m go €20 m, maille le

díriú níos mó ar mhargaí easpórtálacha breisluacha

> Dúbailt nach mór ar luach na hearnála loingseoirechta agus iompair muirí ó €1.2

billiún go €2 bhilliún

> Méadú ar luach na turasóireachta muirí agus ar earnáil na háineasa ó €630 milliún

go €900 milliún

> Imscaradh gaireas fuinnimh aigéanaigh in eagair mhórscála (10MW) ghreille nasctha

le haghaidh léirithe trádálaigh

> Fiontair ‘nua thosaithe’ a chruthú

Tionchair Forbartha Réigiúnaí/ Socheacnamaíche 2013
> Méadú ar shreabhadh infheistíocht T&F (náisiúnta agus idirnáisiúnta) i maoiniú

tionscadal agus i maoiniú bonneagair i ngeilleagair réigiúnacha

> Caipiteal daonna a fhorbairt agus a choinneáil (taighdeoirí agus fórsa oibre oilte)

> Infheistíocht dhíreach choigríochach i ndianthaighde muirí a imtharraingt go

hÉirinn agus chuig na réigiúin

Tionchair maidir le Comhoibriú Thuaidh/Theas 2013
> Méadú ar chomhoibriú trasteorainn maidir le taighde muirí idir forais taighde, an

tríú leibhéal agus comhpháirtithe tionscail

> Úsáid as bonneagar speisialta muirí a bheith á roinnt

> Forbairt ar chláir oibre thaighde agus ar straitéisí coiteanna (m.sh. An Creat-Treoir

Uisce, fuinneamh aigéanach in-athnuaite, bith-theicneolaíocht mhuirí,

meastóireacht agus bainistiú ar acmhainní muirí srl.)

Tionchair Sheirbhísí Poiblí 2013
> Bonn eolais eolasach chun tacú le rialúchán éifeachtach freagarthach agus le

forbairt beartas

> Córas d’ardcháilíocht, trédhearcach pleanála spásúla muirí a éascóidh sa todhchaí

forbairt agus bainistíocht ghníomhartha muirí bainteacha

> Seirbhísí comhtháite nua faisnéise idir-ghníomhaireachta dírithe ar riachtanais na

neochairpháirtithe leasmhara

> Úsáid níos mó a bheith á baint as samhaltáin, ionsamhaldh agus amharcaíocht ar

shonraí chun tacú le déanamh beartas agus pleanáil straitéiseach leanúnach don

earnáil



xix Executive Summary

Impacts 2007 – 2013

Environmental Impacts 2013
> Compliance with key EU Directives in the marine area

> Management plans and codes of practice in place for key marine sectors including

fisheries, aquaculture, ocean energy, aggregates, ports and shipping, and marine

tourism

> A network of inshore and offshore protected areas (e.g. SACs)

> Key marine datasets accessible to all relevant stakeholders

> Improved understanding of environmental issues and the impacts of climate change

> Protection and enhancement of marine biodiversity

Research Capacity and Capability Impacts 2013
The Strategy seeks to deliver on a longer-term vision to build, on a sustainable and on-going

basis, new economic wealth from our marine resource. The development of capacity and

capability in new research and technology fields will result in longer-term economic and

environmental benefits beyond the period covered by the Strategy. 

> New interdisciplinary expertise and competencies are developed in a wide range of

areas including functional foods, natural products chemistry, chemogenomics,

bioinformatics, diagnostics, information and communications technology,

nanotechnology and environmental modelling

> Novel compounds from the Irish marine environment have been identified for use

in the pharmaceutical and medical device industries

> A knowledge base that will support food companies to produce novel and

innovative marine based functional foods 

> The commercial capability to exploit new niche markets in advanced marine

environmental technologies is developed

> Ireland is internationally recognised for its research expertise in renewable ocean energy 

> An increase in first time industry R&D performers

> An increase in third-level/industry collaborative projects

> A minimum of €40 million in EU research funds leveraged
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Tionchair 2007-2013

Tionchair ar an Timpeallacht 2013
> Eochair-Threoracha an AE i limistéar na mara á gcomhlíonadh

> Pleananna bainistíochta agus cóid chleachtais i bhfeidhm d’eochair-earnálacha

mara, lena náirítear an iascaireacht, dobharshaothrú, fuinneamh aigéanach,

greanmheallta, poirt agus loingseoireacht, turasóireacht mhuirí

> Gréasán de limistéir chosanta, dlúth le cladach agus amach ón gcladach (m.sh SAC)

> Beidh foirne sonraí ar fáil do gach páirt leasmhar bainteach

> Tuiscint níos fearr ar cheisteanna atá bainteach leis an timpeallacht agus tionchair

athraithe aeráide

> Cosaint agus méadú ar bhithéagsúlacht mhuirí

Tionchair Acmhainne agus Cumais Taighde 2013
Is é aidhm na Straitéise fís níos fadthéarmaí a thabhairt chun críche, fís ina mbainfear

amach, ar bhonn inmharthana leanúnaigh, saibhreas nua eacnamaíoch ónár n-

acmhainní muirí. Beidh tairbhí eacnamaíocha níos fadthéarmaí agus tairbhí timpeallachta

a rachaidh níos sia ná an tréimhse a chlúdaíonn an Straitéis ina dtoradh ar fhorbairt

achmainne agus cumais i réimsí an taighde agus na teicneolaíochta nua. 

> Tá forbairt déanta ar shaineolas idir-araíonach agus inniúlachtaí nua i réimse

leathan limistéar lena n-áirítear bianna feidhme, táirgí nádúrtha ceimice,

ceimeghéanómaíocht, bithfhaisnéisíocht, diagnóisí, teicneolaíocht na faisnéise

agus na cumarsáide, nanaitheicneolaíocht agus samhaltáin timpeallachta

> Tá cumaisc nua ón timpeallacht mhuirí Éireannach aitheanta lena n-úsáid sna

tionscail chógaisíochta agus san tionscail ghaireas leigheasra

> Bonn eolais a thacóidh le cuideachtaí bia chun bianna feidhme núíosacha muirí

bunaithe ar an nuálaíocht a tháirgeadh

> Tá forbairt déanta ar chumas trádálach sochar a bhaint as margaí nideoige nua i

dteicneolaíochtaí ardchéime timpeallachta muirí

> Tá cáil idirnáisiúnta ar Éirinn as a saineolas ar thaighde ar fhuinneamh aigéanach

in-athnuaite

> Méadú ar ghníomhaithe tionscail céad-uaire T&F

> Méadú ar chomhar-thionscadail tríú leibhéal/tionscail

> Íosmhéid de €40 milliún gialáilte i maoinithe an AE
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1.1 Purpose 

The Irish marine sector has an annual turnover
of approximately €3 billion (2003) and
supports 44,000 jobs (direct and indirect)3. 
The sector operates in a global market valued
at €869 billion in 20044. The economic
potential of the sector in Ireland is largely
underdeveloped and although considerable
opportunities exist, there are distinct
weaknesses and barriers to be overcome. 
This Strategy targets opportunities and aims
to address weaknesses in order to accelerate
the development of the marine sector as a
dynamic element of Ireland’s knowledge
economy. It sets out a comprehensive and
targeted research agenda and links it to the
development of a strong vibrant research
base, supported by public, private and
international investment. 

The challenge is to accelerate the transformation
of the marine sector into one that is able to exploit
market-led opportunities, create high value-added
outputs and contribute to key national strategic
objectives in an environmentally sustainable
manner that fully embraces technological
opportunities. 

1 Introduction

3 Marine Institute (2005). Ireland’s Ocean Economy & Resources. Marine Foresight Series 4.
4 Douglas Westwood Ltd., (2005). Marine Industries Global Market Analysis, Marine Foresight

Series 1. Marine Institute.
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The proposed Marine Knowledge, Research & Innovation Strategy (2007-2013) builds 

on the achievements and lessons of the Marine RTDI Strategy 1998 and the outputs 

and achievements of Research Funding Programmes supported by the National

Development Plan (NDP)5. These initiatives resulted in an estimated overall level of

investment of €268 million over the period 2000-2006. This investment has resulted in 

the delivery of major new marine research infrastructure (approximately 40% of this

investment was on laboratories, research vessels, specialist equipment and databases)

and in a strengthening of research capacity and capability. Much of the research

infrastructure is new and provides a firm foundation for greater research activity in the

future. In addition, although research capacity has been strengthened, this has focused

on the more traditional marine and environmental sciences. New and exciting

opportunities at the interface between disciplines have yet to be developed. Further

progress can be achieved through improved co-ordination of research and linkages

between industry and the third-level sector. This should also reflect the opportunities 

to build on the extensive research collaboration, which already exists between groups 

in the Republic of Ireland and Northern Ireland. A greater alignment of research

programmes and actions with the wider needs of industry and the economy is required

going forward. This Strategy has been designed to reflect these requirements. 

1.2 Process – Developing the Research Agenda for a New Marine
Knowledge, Research & Innovation Strategy for Ireland 2007-2013 

In July 2004, the Department of Communications, Marine and Natural Resources and the

Marine Institute agreed on a broad set of objectives to direct the development of a new

Strategy for Marine Knowledge, Research and Innovation for Ireland 2007-2013. 

The Strategy was developed utilising the outputs of a range of background reports and

analysis, a major National Marine Foresight Exercise and a widespread consultation

process  (see Appendices B & C).

5 Marine RTDI Measure, Productive Sector Operational Programme (2000-2006).
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6 Sea Change (2007-2013) PART II: Marine Foresight Exercise for Ireland

The National Marine Foresight Exercise (March-April 2005) involved the convening of 

seven sector panels (Shipping & Maritime Transport; Ocean Energy & Offshore Resources;

Aquaculture, Seaweed & Seafood; Sea Fisheries; Water-based Tourism and Leisure; Marine

Environment & Sustainable Development; and Marine Technology) for four days. The

panels brought together 29 international experts and 90 Irish experts representing the

public, academic and commercial sectors (see Appendix B) and were asked to:

> Examine the current status of the marine sector;

> Identify the opportunities and challenges to be faced;

> Identify future scenarios for 2020;

> Use these scenarios as the context for setting objectives for 2013;

> Identify the key research, technology, development and innovation (RTDI) that would

be required to deliver on the objectives for 2013; and

> Identify the major prerequisites for successful delivery of the 2013 objectives. 

International experts from various sectors contributed significantly to position the

research & innovation objectives within the rapidly evolving global marine sector. 

The planning process delivered a clear set of realistic, yet challenging, scenarios and

objectives for future marine research and innovation that maximise the potential of the

significant Irish marine resource. The development of this Strategy, which encompasses

three major Research Measures (Industry, Discovery, and Policy Support) and two

Supporting Programmes (Infrastructure and Innovation), results from this process and

subsequent public consultation. 

The outcomes of this process are reflected in the detailed accompanying document6.

Summary details are provided in Chapter 5.

1.3 Structure of Report 
This report sets out the national and international strategic context within which the

Marine Knowledge, Research and Innovation Strategy 2007-2013 has been framed

(Chapter 2). It provides a comprehensive profile of the marine sector and an assessment

of the key challenges to be addressed (Chapter 3). Existing levels of marine research

investment, research activity and research capacity are presented (Chapter 4). Chapter 5

sets out the vision and objectives of the Strategy and of the Research Measures and

Supporting Programmes. The investment requirements and proposals are presented in

Chapter 6, and Chapters 7 and 8 set out implementation mechanisms and performance

indicators. Chapter 9 summarises the critical issues that need to be addressed in

addition to research and innovation to make this Strategy a success. 
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2.1 International & National ‘Research’
Policy Context 

The Marine Knowledge, Research and
Innovation Strategy for Ireland (2007-2013) 
is framed in the context of current EU and
national policy objectives.

> In March 2000, the EU Council of Ministers set

the Union the goal of becoming “the most

competitive and dynamic knowledge-based

economy in the world, capable of sustainable

economic growth with more and better jobs and

greater social cohesion” (Lisbon Agenda 2000).

The Lisbon Meeting also agreed the creation of

a European Research Area (ERA), thereby laying

science and technology at the centre of

Europe’s development strategy. 

> To progress the Lisbon Agenda, the Council of

Ministers Barcelona Meeting (2002) called for an

increase in Member State investment in R&D,

including that in the private sector, to reach a

target of 3% of GDP by 2010. 

> The Gothenburg Council Meeting (2001)

emphasised the importance of ‘sustainable

development’ in the EU’s economic development

strategy and called for urgent action to secure a

better ‘quality of life’ for future generations. 

2 The Strategic Environment
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> More recently (October 2005), the EU Commission launched its Strategy for the
Protection and Conservation of the Marine Environment7, the aim of which is to

“promote sustainable use of the seas and conserve marine ecosystems”. Within this

Strategy, which will form the basis of a new Directive, a new approach to marine

monitoring and assessment is envisaged. It will see future ocean governance based

on the availability and use of marine science and data. 

> The recognition of the importance of the marine sector, and the role of science and

technology in its development, must also be viewed within the broader context of the

formulation of a new EU Maritime Policy8. The central vision of the recently published

Green Paper, Towards a future Maritime Policy for the Union: A European Vision for the

oceans and the seas, is that of “a Europe with a dynamic maritime economy, in harmony

with the environment, supported by excellence in marine science and technology”.

> The Irish response to the Lisbon and Barcelona Agendas is outlined in the 2006

Strategy for Science, Technology and Innovation 2006 – 2013.9 This sees Ireland as

being “internationally renowned for the excellence of its research and at the forefront in

generating and using new knowledge for economic and social progress, within an

innovation driven culture”. The strategy to achieve this vision is to increase R&D

investment and performance in the business and public sectors to 2.5% of GDP,

thereby creating an attractive environment for researchers; developing skills for rapid

exploitation of research results; and creating a pro-innovation culture. 

> The Department of Communications, Marine and Natural Resources (DCMNR) Strategy

(2003-2005)10 called for specific initiatives to support marine research, technological

development and innovation (RTDI) including:

• An adequate and appropriate basic research programme;

• High quality marine research services to underpin national marine and inland

fisheries regulatory and development programmes;

• Prioritisation of marine RTDI effort within the context of the national framework for

science and innovation, taking into account of the needs and potential of the Irish

marine sector.

The Marine Knowledge, Research and Innovation Strategy (2007-2013) outlined in this

document is fully consistent and supportive of the aims and objectives of the Lisbon,

Barcelona and Gothenburg Agendas. It builds on the vision and strategy outlined by the

Inter-Departmental Committee on Science, Technology and Innovation and supports

the DCMNR’s Strategy with respect to marine RTDI.

7 Thematic Strategy on the Protection and Conservation of the Marine Environment. 24.10.2005. COM (2005) 504 Final.
8 http://europa.eu.int/comm/fisheries/maritime/index_en.htm
9 Strategy for Science, Technology and Innovation 2006 – 2013. Department of Enterprise, Trade and Employment (2006). 
10 Department of Communications, Marine and Natural Resources. Strategy Statement (2003-2005).
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11 European Commission ‘European Trend Chart on Innovation’, Annual Policy Trends and Appraisal report for Ireland (2004). 
12 In 2004, GDP per capita was €30,691.
13 Central Bank of Ireland, 2nd Quarterly Bulletin of 2006, 12th April, 2006.
14 National Competitiveness Council, Annual Competitiveness Report (2005) 
15 Ahead of the Curve, Ireland's Place in the Global Economy. The Enterprise Strategy Group (ESG), July 2004.
16 Making Technological Knowledge Work – A Study of the Absorptive Capacity of Irish SMEs, Forfás, March 2005.

2.2 Ireland and the Global Economy 
Ireland is a small, open economy of just over 4 million people, which is highly

dependant on external trade. Its openness is evidenced by the: 

> International mobility of its labour;

> High flow of direct foreign investment, primarily from the US, UK and Germany; 

> High levels of external trade (exports & imports), approximately equal to GNP11; and 

> The influx of people from new member states of the EU and elsewhere.

Despite its openness, the Irish economy continues to perform remarkably well.

Economic growth, in terms of GDP per capita, exceeded the EU average12 for the 10th

successive year in 2005. The Central Bank forecast for GDP growth in 2006 is 5 per cent13.

This is slightly less than the 5.4 % growth in GDP recorded in 2005, but still in line with

the economy’s potential growth rate and ahead of the OECD average of 2.6%14. This

strong performance is reflected in strong employment growth – with unemployment

falling to 4% since 2000 – and rising numbers of immigrants, returning emigrants and

females joining the workforce. The majority of employment (66% in 2003) is accounted

for by the services sectors, reflecting the growing global shift towards internationally

traded services. 

On the other hand, Ireland has experienced a downsizing of its foreign-owned

manufacturing base and the indigenous manufacturing sector has shown no sales

growth, in real terms, over the past decade15. R&D activity remains largely confined to

the FDI sector. There is a low level of investment in R&D by indigenous firms and, where

it occurs, it is generally focused on adaptive and near-to-market outputs. Many Irish

SMEs (most marine sector firms fit within this classification) suffer problems in

generating or absorbing knowledge. A Forfás report commissioned in 2005 highlighted

this issue and also the limited policy measures to support knowledge absorption by

SMEs16. 

The development challenge concerning R&D is clear in the following extract from the

report “Where they exist, R&D and innovation functions appear to be organisationally

isolated and often sub-critical.”

Internationally, global trade has expanded and countries that offer low costs and an

ample supply of skilled labour (e.g. India, China and Eastern Europe) are major 
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competitors for markets and mobile investment. Ireland suffered a net outflow of 15,000

jobs from the internationally traded foreign-owned base since 2001, as companies

relocate to emerging and low-cost economies17. 

China is now the world’s largest recipient of foreign direct investment18. Ireland

developed a competitive advantage by creating a world-class skill base, an attractive

taxation regime, and an effective and responsive public sector. Despite these advances,

cost competitiveness has declined rapidly. Changes in EU policy, including EU

restrictions to State-aid for industry, are imminent and post 2006 poses further threats to

our competitive position.

A major trend in recent years has been the globalisation of R&D and the S&T (science

and technology) labour force. Emerging economies have adopted a similar strategic

perspective to the developed world and are seeking to build competitive advantage

through developing indigenous S&T infrastructure and talent and by attracting foreign

investment and experienced people. Many of these countries are fast developing

immigrant-friendly policies for those with advanced training. Once a source of scientific

and technological resources, the Asia-8 countries are beginning to absorb their own

talent. The scientific portfolios of the Asian economies, together with a demonstrated

ability to commercialise research outputs, suggest a relatively greater specialisation in

the physical sciences and engineering than either the EU or US. Although these

countries may still have some way to go before matching the scientific output of the

developed world, there is no doubt that they are on an accelerating upward trajectory. 

Against this global background, the Irish Government recognises the imperative to

move rapidly to high value-added manufacturing, internationally traded services and

towards the knowledge-generating aspect of each sector’s activities. This document sets

out how this strategic objective can be achieved in the marine sector. 

2.3  Strategically Re-positioning Ireland’s Economy
The strategic re-positioning of the Irish economy requires a continuing shift from

traditional activities (agriculture, construction and manufacturing) to knowledge-

enabled and driven manufacturing and internationally traded services19. Traditional

economies are characterised as being production driven, labour intensive and serving

markets assumed to be relatively stable. Moving Ireland’s industrial economy up the

‘value chain’, involves a shift away from primary resource extraction, traditional

manufacturing, and the associated traditional services of finance, sales and distribution

(see Figure 2.1).

17 Ahead of the Curve, Ireland's Place in the Global Economy. The Enterprise Strategy Group (ESG), July 2004. p.19.
18 Ahead of the Curve, Ireland's Place in the Global Economy. The Enterprise Strategy Group (ESG), July 2004. p.17.
19 European Trend Chart on Innovation.
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In the traditional economy, knowledge-creation and application is generally confined to

developing technologies that reduce or eliminate costs in manufacturing and distribution

processes. In the knowledge economy markets are global, customer or market-led and

knowledge enabled; players generate and apply research outputs and technological

developments to underpin the creation of new products and services and to grow

markets. As a result, traditional sectors face increasing competition. To combat this, Irish

enterprise generally needs to take a new and more strategic perspective on the service

and manufacturing elements of their value chains. In doing so, they also need to maximise

the potential of innovation to improve value-adding activities throughout the value chain.

The knowledge economy (see Figure 2.2) represents a new strategic direction for the

Irish economy. Some of the changes required are evident in the advanced

manufacturing and internationally-traded sectors, which have grown most strongly in

the period 1991-2002 (Table 2.1). We are seeing significant changes in the composition

of industries, in the nature of their activities, and in the relationships between industries.

The advanced manufacturing sector is typified by its focus on the elimination of

“waste”-removing all non-value adding components from its entire operation. It focuses

on improving services; the integration of production and distribution systems;

integrating and exploiting knowledge and seeking new ways to create value.
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Figure 2.1 The Value Chain in the Traditional Economy

Figure 2.2 The Value Chain in a Knowledge-based Economy



Between 1991 and 2002 employment levels in the advanced manufacturing sector

increased by 60 percent to 100,609 persons. In the same period, the sector’s net output

increased eight-times. By way of comparison, the traditional manufacturing sector

reported just a two-fold increase in production output.

A fifty-fold increase in the sales of internationally traded services by foreign-owned
enterprises occurred between 1991 and 2002. Although it is not possible to differentiate in

the Census of Industrial Production between employment in nationally and internationally

traded services, employment in the sectors that are most intensively internationally traded

increased by 250 percent20. The Irish Academy of Engineering in its report Engineering a

Knowledge Island made a similar observation21.

In July 2004, and against a background of continued economic growth, the government

published its new enterprise strategy - Ahead of the Curve22. This identifies the major

drivers of competitive advantage in the knowledge economy over the next decade as:

> High value-added manufacturing (e.g. medical devices, bio-pharmaceuticals, engineering,

prepared foods, etc.); 

> Internationally traded services (e.g. software development, tourism, franchise management,

intellectual property management, education etc.); and

> Competitive locally trading businesses.

To counter the instability of Foreign Direct Investment (FDI), the need to focus

development effort on increasing the R&D intensity of indigenous industries is

highlighted in the report. The majority of indigenous firms have common characteristics

such as small size, limited skills to draw on, limited access to capital, and weaknesses in 
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20 NACE 6600, 6700, 7200, 7300, 7411, 7412, 7420
21 ‘Engineering a Knowledge Island 2020’, Irish Academy of Engineering and Engineers Ireland, 2005. p.16-18.
22 Ahead of the Curve, Ireland's Place in the Global Economy.  The Enterprise Strategy Group, 2004

1991 Net 1991 2002 Net 2002
Output €ms Employed Output €ms Employed

Manufacturing(i) 12,398 198,179 57,885 240,301

Traditional Manufacturing 6,589 138,513 13,437 139,692

Advanced Manufacturing 5,809 59,666 44,448 100,609

Services(ii)

Internationally Traded Services 432 46,298(iii) 20,509 114,014

(i) 1991, 2002 Census of Industrial Production.
(ii) 2003 Forfas Annual Business Survey of Economic Impact.
(iii) 1991, 2002 Census of Population for Locally and Internationally Traded in NACE sub-sectors 6600,6700 (Banking/Financial), 7200 (Computers),

7300 (R&D), and 7411, 7412, 7420 (Legal, Financial, Engineering and Architectural Services).

Table 2.1 Growth in the Advanced Manufacturing and Internationally Traded Sectors in Ireland 1991-2002



marketing and technology management, which hinder growth. Many are engaged in

traditional manufacturing and therefore require dedicated supports to fast-track

capacity and capability building, in order to develop their full potential. 

The Enterprise Strategy calls for a new enterprise model that is both market-led and

knowledge-based, comprising two key features: 

1 Expertise in international markets through systems of market intelligence, which take

account of customers’ businesses and problems; competitor awareness and

positioning; technological developments; changes in the regulatory environment;

sustainable resources; and opportunities for applied research; and

2 Building technological and applied research and development capability to support
the development of high-value products and services.

Applying this development approach in the marine area requires a deep understanding

of the structure, and characteristics, of both the available and potential markets.

Developing such a profile will allow promising growth areas to be targeted and enable

development opportunities to be clearly defined. To survive, some marine sub-sectors

will have to shift their focus from price competition, to market-led innovation. The 

entire marine industry needs support to effect such a transformation. In addition to

developing market intelligence, to become successful research and technology

integrators, there is a requirement for firms to develop new technological and

management capabilities. The provision of appropriate training and development

support requires a cohesive and pro-active partnership between development agencies,

research performers and firms in the sector. 

2.4  Positioning the Marine Sector in the Knowledge Economy 
The Marine Knowledge, Research and Innovation Strategy aims to drive the

development of the marine sector as a dynamic element of Ireland’s knowledge-based

economy. Continuous research and innovation is core to the delivery of this objective. 

The challenge in the marine area is to accelerate the transformation of the sector into

one that is able to exploit market-led opportunities, create high value-added outputs
and contribute to key national strategic objectives in an environmentally sustainable
manner that fully embraces technological opportunities. 
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Meeting this challenge will require: 

> A detailed understanding of the structure and characteristics of the sector, an in-

depth knowledge of existing and emerging markets, and insights into innovations

that can enhance the competitiveness and performance of the sector; 

> A recognition of the important and fundamental role of science and technology in

underpinning and fuelling the sector’s transformation;

> Building up new areas of strategic scientific and technological competencies;

> Committing to a consistent development approach that recognises scientific and

technological impacts will be long-term. 

Exploiting market opportunities and creating high value-added outputs

The world market for marine industries was valued at €869 billion in 200423. Growth is

projected in the majority of the 20 sub-sectors to 2009. Figure 2.3 summarises these

projections over the period 2005-2009. 

Although Ireland’s share of these global markets is minuscule, significant opportunities

exist for those traditional marine sub-sectors that have a high export or internationally

traded dimension. Shipping, marine tourism, aquaculture, seafood and oil and gas

companies can increase their competitiveness by capitalising on research outputs,

integrating new technology, and developing innovative and competitive production

systems and service models to target niche, high-value, and high-growth markets. 

There are also significant opportunities to exploit Ireland’s marine resources by focusing

scientific and technological effort on developing niche areas. These include the use of

marine biological resources in health, food and industrial chemical industries,

development of renewable ocean energy, applications of technology and engineering

to environmental monitoring and new service-based sectors. To exploit these

opportunities, new multidisciplinary research collaborations are required; including

linking recently established centres of technological competence to traditional sources

of marine expertise. Providing market intelligence and other support for

commercialisation activity is critical to be able to advance these new opportunities. This

will require further integration and embedding of industrial development agencies into

the marine sector. 

In seeking to re-position the marine sector in the knowledge economy, and to create

entirely new opportunities for the future, it is also essential to look beyond the

development of existing marine industries, activities and sub-sectors. 

23 Douglas Westwood Ltd. (2005). Marine Industries Global Market Analysis, Marine Foresight Series 1. Marine Institute.
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Figure 2.3 Value of Global Markets for Marine Industries (2005-2009) and their Global Growth Rate Projections 2005-2009

(Douglas-Westwood Ltd., 200523)

The projected world market for marine industries over the period 2005-2009 is estimated at €4,154bn. This value is derived by adding the value 

of the sub-sectors excluding Marine Equipment and Marine I.T.; as these values are already incorporated into the other sub-sector amounts.



Through processes of re-configuration and re-invention, it’s possible to extend the life

cycles of products and processes. A phenomenon of the knowledge economy is the

creation, at a rapid pace, of entirely new industries through innovation.

Contributing to key National Strategic Objectives 

The application of knowledge and technology, arising from R&D in the marine sector,

will impact on four key national priorities:

Transport 

As an open island economy, highly dependent on trade, Ireland’s future competitive

position will be significantly influenced and determined by efficient and reliable transport

links and mechanisms. Ireland has one of the highest ratios of exports to GDP in Europe.

Over 95 percent of all imports and exports in 2004 (valued at €120 billion) passed through

Irish seaports. Shipping, seaports and logistics infrastructure support 150,000 jobs in

foreign-owned and indigenous export-dependant companies. Measures to enhance the

performance of the ports, shipping and shipping services sectors are critical. In addition to

underpinning the performance of a sector, which is strategically important to the Irish

economy, research and innovation measures can stimulate the development of inherently

valuable expertise and new industry capabilities.

Energy

Ireland relies upon imported fossil fuels to satisfy around 86% of its total energy

requirement (electricity, heat and transport). From an environmental perspective, cleaner

substitute sources that help Ireland to maintain a clean environment and play 

a part in fully meeting our responsibilities under international treaties and agreements (e.g.

the Kyoto Protocol) are vital. From an economic perspective, it is imperative that Ireland has

secure and dependable sources of fuel that are available for domestic and commercial

usage at the lowest possible cost. Renewable ocean energy (particularly offshore wind and

wave) has a major potential role in respect to the achievement of these national objectives.

Environment

Our environmental resources and the maintenance of environmental quality are

essential. They contribute to Ireland’s economic performance and to the quality of life 

of our population. Sustainable development is now an underlying priority in all

developmental policies and strategies. The freshwater and marine environments are

vital components of Ireland’s overall environment. R&D strategies that map and monitor
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the aquatic environment and support sustainable development activities are essential. 

They inform national environmental strategies and have the potential to support the

development of wealth-generating knowledge-intensive products and services.

Health

Clearly, the improvement of the health status of the population is a major national

priority. International experience shows that marine food products have a major

beneficial impact on human health. It is also clear that marine organisms have a

significant untapped potential to contribute to the development of new functional

foods and drugs. High quality research and development is essential to unlock this

potential. Ireland has the capability to be among the leaders in developing the science

and technology that this entails.

2.5  A New Direction for Marine Research and Innovation 
Ireland is at a critical stage in its development. The progress that has been achieved in the

past decade, building upon earlier foundations, is now challenged by the new world order

following the emergence of globalisation and the recent expansion of the European Union. 

The overall aim of this Strategy is to contribute to the knowledge economy, key national

strategic objectives and public policy as highlighted by the following objectives.
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The objectives of Sea Change – A Marine Knowledge, Research and Innovation
Strategy 2007-2013 are to: 

1 Assist the existing, and largely indigenous, marine sub-sectors to improve their 

overall competitiveness and engage in activity that adds value to their outputs by

utilising knowledge and technology arising from research in the natural sciences,

engineering and commerce.

2 Build new research capacity and capability and utilise fundamental knowledge and

technology to create new marine-related commercial opportunities and companies. 

3 Contribute to the achievement of key national objectives in transport, energy,

environment and health. 

4 Inform public policy, governance and regulation of the sector and support the

delivery of more innovative, customer-driven public services by applying the

knowledge derived from marine research and monitoring. 

5 Increase the marine sector’s competitiveness and stimulate the commercialisation 

of the marine resource in a manner that ensures its sustainability and protects 

marine biodiversity and ecosystems. 

6 Strengthen the economic, social and cultural base of regional communities that

depend on the marine resource.



This Strategy seeks to achieve these objectives by setting out a comprehensive suite 

of integrated Research Measures and Supporting Programmes. It calls for a strategic 

and integrated approach to future investment in marine research and highlights the

collaborations required at national and international level to bring this about 

(see Chapters 5, 6 and 7). 
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Strengthening Research Excellence in the Higher Education Sector – Renewable

Ocean Energy

The Government have recently announced an Ocean Energy Development Strategy
for Ireland, which will be implemented, primarily, by the Marine Institute and
Sustainable Energy Ireland.  This involves enhancing and building a range of technical,
infrastructure and industry finance supports to enable Irish industry to be a lead-
player in ocean energy technologies. The Hydraulics and Maritime Research Centre
(HMRC) at UCC has built up an international reputation in Ocean Energy and operates
Ireland’s only significant wave tank facility. The Marine Institute is now providing
funding to enable a very significant expansion of technical personnel at the HMRC.
This will enable it to provide a more extensive range of expert advice to the Irish firms
that are developing the technology to capture energy from the waves around Ireland.
The UCC team will link directly with developers utilising the Marine Institute’s Galway
Bay test site and provide the essential technical monitoring and design input that is
necessary before full-scale devices are constructed for offshore installation.
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MSC

MCS is a world leader in the design of ‘riser systems’- pipes that carry gas and oil from
the sea-bed to floating production platforms; and related sub-sea facilities such as
flowlines, umbilicals and sub-sea structures. It provides engineering consultancy
services and develops engineering analysis software for the offshore oil and gas industry
from its Galway Headquarters. Its 100 plus staff, many qualified to PhD level, work at its
offices in the UK, USA, Brazil and Australia. Behind the company’s success is an ongoing
commitment to research and development. This in-house R&D activity created new
engineering algorithms and software products to enable the analysis of complex
structures. MCS specialises in the conceptual, feasibility, detailed design and verification
stages of sub-sea systems. Its customers include major oil companies, engineering
contractors and consultants, suppliers of equipment, and regulatory authorities. More
than forty floating production systems in the North Sea, the Gulf of Mexico, offshore
Brazil and West of Africa to date, benefited from MCS’s engineering expertise. These
talents are now deployed in creating offshore engineering technologies that will
significantly shape deepwater offshore developments of the future.
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3.1 Economic Significance of the Marine Sector 

In 2003, the marine sector had a turnover of
approximately €3 billion and directly provided
21,824 jobs (fulltime equivalents)24, 25. This is
about 1.2% of total employment in the Irish
economy. The value added in the sector was
€1 billion in 2003, accounting for about 0.75%
of GDP. A detailed profile of the sub-sectoral
turnover and employment data is provided in
Appendix D. 

3.2 Characteristics of the Marine Sector 

The sector can be categorised into three distinct

groups of activities: Marine Services, Marine

Resources and Marine Manufacturing (Figure 3.1). 

Nearly two-thirds of the total annual turnover of €3 billion 

is accounted for by Marine Services companies. Marine

Services is dominated by shipping and maritime transport

firms, but also includes a significant contribution from firms

involved in marine tourism and leisure. 

Companies involved in Marine Resources (primarily fishing,

aquaculture and seafood processing firms, but also those

involved in offshore oil & gas and renewable ocean energy)

constitute the second largest group of activities, accounting

for more than a quarter of total annual turnover.

A wide variety of Marine Manufacturing companies,

generating €116 million in combined turnover, comprises

the third group of activities.

3 Profile of the Marine Sector in Ireland

24 Marine Institute (2005). Ireland’s Ocean Economy & Resources. Marine Foresight Series 4. 
25 Direct and indirect jobs supported by the marine sector amount to 44,000.
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The marine sector is comprised of many export-led commercial companies (particularly

aquaculture/seafood processing, marine services and marine technology) with few

multinational firms in the sector, which is dominated by small indigenous enterprises.

Figure 3.2 gives a profile of firms in the key sub-sectors. 

Marine companies operate in a very competitive market environment, which has

resulted in severe economic and commercial pressures in recent years for certain

sectors, e.g. aquaculture, fish processing and marine tourism. In addition, weaknesses

exist, particularly in the traditional and more mature sub-sectors, which can be traced to

inadequate business models and a failure to innovate on the part of firms. This results in

ineffective commercial structures, poor integration of business activity along the supply

chain, absence of appropriate economies of scale, and lack of investment in R&D.

Consequently, traditional sub-sectors are facing the immediate challenge of major

restructuring (e.g. marine food) and modernisation (e.g. shipping) in order to improve

their overall competitiveness in international markets. 
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Marine Services 2,028m

Shipping And Maritime Transport 1,275m

Water-Based Tourism 566m

International Cruise 66m

Other Marine Services 121m

Marine Resources 857m

Fish Processing 366m

Fish Landings 210m

Aquaculture 117m

Oil Exploration 22m

Gas Production 115m

Offshore Renewable Energy 18m

Seaweed 9m

Marine Manufacturing 116m

Marine Technology 69m

Boat Building 20m

Other Marine Manufacturing 27m

Irish Marine Sector €3 BillionMarine Services 2,028m

Shipping And Maritime Transport 1,275m

Water-Based Tourism 566m

International Cruise 66m

Other Marine Services 121m

Marine Resources 857m

Fish Processing 366m

Fish Landings 210m

Aquaculture 117m

Oil Exploration 22m

Gas Production 115m

Offshore Renewable Energy 18m

Seaweed 9m

Marine Manufacturing 116m

Marine Technology 69m

Boat Building 20m

Other Marine Manufacturing 27m

Irish Marine Sector €3 Billion

.5bn 1bn 1.5bn 2bn

Figure 3.1 Categories of the Irish Marine Sector



Although only about 10% of marine firms are actively engaged in R&D, many firms do

benefit significantly from R&D spillovers and positive transfers associated with the

environmental research activity of public sector R&D performers. An example of this 

is the investment in Harmful Algal Bloom (HAB) research and monitoring, which has

underpinned growth in the shellfish sector from €21m in 2000 to €43m in 2004.

However, there is limited technology transfer from third-level institutes into marine

companies. In general, the linkages between the third-level sector and the marine

sector are underdeveloped. Many of the firms operating in the sector are, due to their

small size, outside the main industrial support development systems and few are

classified priority high potential start-ups (HPSUs). 
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Company Categorisation

Renewable Ocean Energy (4 Firms)

Oil and Gas (40 Firms)

Shipping (262 Firms)

Seaweed (12 Firms)

Marine Services (115 Firms)

Marine Instrumentation (5 Firms)

Electronics/Software (14 Firms)

Aquaculture Technology (4 Firms)

Survey/Hydrography (10 Firms)

Seafood Processing (240 Firms)

Shellfish Aquaculture (350 Firms)

Finfish Aquaculture (40 Firms)

Marine Tourism and Leisure (20 Firms)

Innovative Engineering (4 Firms)

Netmakers/Design (5 Firms)

Micro Enterprises Small Enterprises Medium Enterprises Large Organisations

20%

7%

25%

22%

25%

7%

5%

5% 25%25%

5%

20%

7%22%

35%

50%

38%

20%

3%

4%

75%

93%

45%

66%

61%

25%

100%

60%20%

78%

80%

100%

55%

97%

75%

75% 25%

Figure 3.2 Irish Marine Companies Categorised by Size (Source: Marine Institute, 2005)



Two-thirds of the turnover generated by the marine sector comes from service companies.

These companies are less dependent on basic scientific research. However, new ideas, new

ways of organising, as well as the development and absorption of new technologies,

constitute real opportunities. Therefore, innovation is critical to the marine sector.

In general, the sector experiences severely restricted access to development capital with

little venture capital interest and, essentially, it has remained starved of any substantial

foreign direct investment (FDI).

3.3  Broader Socio-Economic Impacts
The marine sector has important regional socio-economic impacts. Fifty-six percent of

the employment and value-created is located outside the most developed regions of

the country (see Appendix E).  The contribution of the marine resource is strongest in

what are otherwise lagging regions. Stronger multiplier effects (employment and value-

added) apply for this sector in these regions. The marine sector is, therefore, of particular

importance to achieving a better regional balance. 

3.4  Comparison with Other Maritime Nations
Although direct comparisons between Ireland’s ocean economy and those of other

countries are difficult, the available data indicates that the Irish marine sector remains

largely underdeveloped. 

A comparative estimate of economic impact, turnover and employment for the marine

sector for selected European states is presented in Table 3.1. In terms of direct value-

added, the UK has the largest maritime cluster, closely followed by Norway. 
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Economic Impact Turnover % of EU15 Direct Indirect
(% of GDP) €bn & Norway Employment Employment

EU15 & Norway 1.6 159.0 1,500,000 900,000

UK 3.5 – 4.9 23.7 14.9 250,000 173,000

Norway 20.0 21.4 13.5 192,000 –

Netherlands 3.7 14.7 9.9 137,000 56,000

Italy 2.3 15.1 9.4 185,830 170,245

Denmark 11.5 12.4 7.8 70,100 –

Ireland(i) 0.8 3.0 1.9 21,824 22,106

Table 3.1 Comparisons of Selected National Maritime Sectors

Sources: European data derived from European Commission (2001) and Census Foundation (2003).
(i) The Irish figure would be 0.9% as a percentage of GNP, which is probably a more appropriate measure.



Furthermore, it suggests that there are a number of similarities in the more successful

maritime economies. These include:

> The importance attached to the marine sector as a driver of regional growth 

and development;

> The development of the sector in a more integrated manner, particularly at regional

level where you find clusters of inter-related activities as opposed to stand alone sectors;

> A clearer emphasis on maximising value, operational efficiency, innovation and

technology transfer;

> The key role played by investment in R&D;

> A clear understating of the need to protect the resource and ensure that

development is sustainable; and

> A consistent and co-ordinated approach to policy delivery. 

These strategies are best seen in Norway and Denmark, where investment in research

and development (R&D) plays a significant role in marine resource development. 
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A cursory analysis, using 

available data, shows that 

Ireland’s marine sector is 

considerably smaller than 

comparable EU countries 

(e.g. Denmark, Norway). 

Norway  €21.4 billion

Netherlands  €14.7 billion

Denmark  €12.4 billion

Ireland 

€3.0 billion

€0.0 €5.0 €10.0 €15.0 €20.0 €25.0
Turnover (€ billion)



3.5  Policy & Regulatory Context 
The marine sector has received increasing policy and regulatory attention in recent

years. Its further development as an economically active26, commercially viable, and

environmentally and socially sustainable sector is in keeping with some of the most

important policy objectives of European and Irish economic (competitiveness and

growth), social (social inclusion and cultural diversity) and environmental (biodiversity

and sustainability) policies.

Ireland exercises sovereign rights and jurisdiction over an extensive seabed territory

(Figure 3.3). Covering an area ten times greater than its land mass and containing

potentially far greater natural resources than we possess on land, it presents us with

potentially exciting and valuable opportunities. 

This, however, brings significant national and international obligations related to the

protection and management of the marine resources, public health, safety and security

issues, and international requirements for information exchange etc. Many of these

issues require ongoing research. As a member of the European Union Ireland’s maritime

law and policy reflects developments in Europe. In many cases, national legislation

responds to developments in European law (e.g. sustainable development, food and

26 Economic is used in the sense of ‘public’ and ‘private’ goods as well as ‘market’ and ‘non-market’ values.
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Ireland – A Marine Nation

Ireland is a marine nation.  

The country’s marine 

resource encompasses 

some 900,000 km2 of 

seabed. 

This is an area ten times 

the land area of the 

country.  

There is a need for greater 

public awareness of the 

‘real map of Ireland’. 

Image based on information  

supplied by Marine Law &  

Ocean Policy Centre, NUI  

Galway, GSI and Marine Institute 
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Figure 3.3 The ‘Real Map of Ireland’



27 “With the economic approach prevailing in these days of harsh competition, the important capital that the oceans represent to humanity is often

overlooked, particularly their non-material aspects. This capital has no price, no replacement and no exchange value. We must preserve it for the

value of present and future generations”. Mario Soares, The Oceans Our Future, Independent World Commission on Oceans 1998.
28 National Environmental Monitoring Programme for Transitional, Coastal and Marine Waters (EPA 2003) identified 29 existing monitoring

programmes and the need for seven additional programmes in order to fulfil Ireland's obligations under the Water Framework Directive, 

OSPAR and other international agreements.

navigational safety). Consequently, there is a need to regularly review developments in

European and international law and provide advice on the implementation of European

Community policies and programmes in Ireland, including:

> European Marine Strategy

> Common Fisheries Policy

> Energy Policy

> Shipping and Maritime Transport

> EU Environmental Law

> GMES (Global Marine Environment & Security) Initiative.

Future European regulatory intervention in the marine sector is likely to focus strongly on

the protection of non-market values of the sea27. This will result in spatial planning of the

ocean along similar lines to that of the landmass. This trend has already commenced with

the application of water management units to coastal areas, under the Water Framework

Directive, as well as the recent development of marine protected areas. In this context, a

challenge for the future will be to heighten awareness about the non-market values of the

sea and to demonstrate the true value of the marine resource beyond its capacity to deliver

goods and services. 

The evolution of marine policy at European and national levels has major implications

for national agencies, in regards to increased monitoring of the marine environment28,

fish stocks etc. These evolving monitoring programmes, in many cases, require new

assessment tools to be developed, thereby creating new research opportunities.

Additionally, the data generated by ongoing monitoring programmes provides baseline

data and other information that enables new and innovative research. 

It is essential that the outputs of marine-related research supports and informs policy

development. In turn, an appropriate legislative and regulatory framework should

underpin new policy. Unless mechanisms exist for utilising research outputs in the

legislative and policy development process, realising the objectives and justifying

investment in research will be difficult. The absence of mechanisms for putting research

to good use in the legislative and policy development process may also hamper the

achievement of research and innovation objectives. 
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3.6  Addressing the Challenges and Achieving Results 
The challenge in the marine area is to accelerate the transformation of the marine sector

into one that is able to exploit market-led opportunities, create high value-added
outputs and contribute to key national strategic objectives in an environmentally
sustainable manner that fully embraces technological opportunities.

Research and innovation are critical to addressing this challenge. However, fundamental

changes are required to support firms and government in the marine sector to become

successful research, technology and innovation integrators. These include: 

> Greater alignment of public sector and third-level research capacity and capabilities to

the needs of the marine sector to support growth in business R&D, in order to foster

the creation of new knowledge-based activities;

> Development of an innovation culture within the marine sector – a new array of

measures will be required to enable firms to acquire and develop competencies in

business development and planning, new product/process development and

research management;

> Development and adoption of more innovative business models and practices within

specific sub-sectors;

> Building technology transfer expertise and opportunities critical to achieving

competitiveness and creating new business and markets;

> The fast-tracking of ‘capability development’ within firms, by creating industrial

linkages and networks, including links to established centres of excellence;

> Further integration and embedding of the appropriate industrial development

agencies into the marine sector through the provision of market intelligence and

commercialisation supports;

> Improving the flow of highly skilled people between the private sector and the

marine research community;

> Acquisition of new skills and technical expertise to manage the technologies on

which future marine businesses will be based;

> Development of co-ordinated and innovative responses from government agencies

that reflect a greater awareness of market realities and opportunities;

> Adoption of more innovative approaches to policy development and delivery; and

> Development of awareness and confidence amongst the venture capital community. 

These issues are reflected in the overall design of this Strategy. 
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Nowcasting International

Along with its partners in the US, UK, Norway, Denmark and Holland, the County Clare
based Nowcasting International, delivers customised weather forecasting services.
Nowcasting’s patented, PC-based ‘forecasting engine’ uses advanced forecasting and
delivery systems to provide high-resolution marine forecasts for wind, sea state,
temperature and current. Its forecasts use data collected from global earth
observation including Ireland’s Marine Data Buoy Network. Customers in 14 countries,
that span from Russia to Central America use the services provided by Nowcasting. Its
major customers are located in the oil and gas industry, but forecasts are also
provided to other segments including fishing, fast ferries, survey and dive support
vessel, exploration industries and recreational sailing. Nowcasting attributes its
success to being able to manage and integrate new technologies. Employing just 9
staff, Nowcasting is the world’s fastest growing marine forecast company and one of
Europe’s leading marine forecast suppliers.
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4.1 National Context for Research 
and Development 

To achieve the kind of growth called for at
European level, and reflected by the Irish
government in the new Strategy for Science,
Technology and Innovation29, investments in our
national system of innovation must increase.
Notwithstanding recent improvements in
research funding, on-going and significant
investments in research and innovation are
required. Ireland’s marine territory has an
economic potential that remains to be unlocked.
The key to its exploitation is research and
innovation. Already, support from the National
Development Plan 2000 to 2006 (NDP) has
contributed to building significant research
capacity in marine related areas.

The current National Development Plan (NDP)

increased the quantity and quality of research.

Two and a half billion euro has been allocated 

to research over the period 2000-2006 (Table

4.1), with 2% of this dedicated to a marine

research measure30.

4 Profile of Existing Marine Research 
Activity and Capacity 

29 Strategy for Science Technology and Innovation 2006-2013. Department of Enterprise, Trade

and Employment 2006 
30 Marine RTDI Measure, administered by the Marine Institute
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Despite unprecedented state investment in research, Ireland has a significant gap to

close if it’s to meet the government’s target of 2.5% of GDP31 expenditure on R&D by

2010. Combined public and private sector research expenditure (GERD) in R&D is 1.2% 

of GDP compared with the EU-25 average of 1.85%32. And industry’s share still lags behind

national and EU targets for business expenditure on research and development (BERD) at

just 0.77 % of GDP.

The Report to the Inter Departmental Committee on Science and Technology stated

that “critically, as Ireland’s economy is growing at between two and three times the rate in

other EU countries, even to retain our relative position, annual expenditure on R&D will have

to increase at a faster rate when compared to most other EU countries”33. 

Public sector research investment in Ireland is directed towards the third-level sector (56%),

public sector research agencies (32%) and business (12%). Investment in public sector

research (GOVERD) is only 0.09% of GDP in Ireland, compared with 0.37% in Finland, 0.31%

in Denmark and 0.34% in the Netherlands. “Compared to the position in most other countries

at Ireland’s stage of economic development, the State sector is engaged in a relatively low level of

R&D to support its objectives in relation to health, industry, marine, agriculture and economic

and social affairs generally”33. 

Business expenditure on research and development in Ireland (BERD) is only 0.77% of

GDP (€1,150 million in 2004), which is 62% of the EU average and 51% of the OECD

31 Research and Development in Ireland at a Glance, Forfás, 2005.
32 The most recent EU-25 average is for 2003.
33 Building Ireland’s Knowledge Economy, The Irish Action Plan for Promoting Investment in R&D to 2010.
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Measure Budget (€m) (%)

Industry 1,505 61

(incl. biotechnology and information& communications technology) 

Managed by Science Foundation Ireland and Enterprise Ireland

Education and Science (PRTLI) 698 28

Managed by Higher Education Authority

Agriculture & Food 171 7

Managed by Department of Agriculture & Food 

Marine 52 2

Managed by Marine Institute

Environment 32 1

Managed by Environmental Protection Agency

Forestry 12 0.5

Managed by Forestry Research Institute (COFORD)

Total 2,420

Table 4.1 Funding Allocations under the RTDI Measure of the NDP 2000-2006



34 Research and Development in Ireland at a Glance, Forfás, 2005.
35 ICT, Computer Software and Electronics.

average34. Industry research and development in Ireland is largely confined to high-

growth, high performing foreign-owned firms; much of it concerns the customisation 

of products for European markets and process development. These firms are mostly

located in the software and computer related sector and the electrical/electronics

sectors34. Indigenous companies carry out very little R&D and activity is concentrated in

a small number of key sectors35. 

Most economic sectors in Ireland face the challenge of increasing basic and applied

research and development capability, as well as absorbing technology, developing and

capitalising on market intelligence, and adjusting to institutional change. Indigenous

firms are especially challenged in this respect, given their reputation as low R&D

performers. The marine sector faces some quite unique research capability building

challenges. Firstly, the sector is largely indigenous and already recognised as a low-level

R&D performer. Additionally, many of these marine firms are micro-enterprise units, only

able to develop R&D capabilities in collaboration with other lead players. And many

firms are located in disadvantaged regional areas with little by way of a local R&D

infrastructure. Raising the knowledge creation and absorptive capacity of marine sector

firms needs special developmental attention. 

4.2  Investment in Marine Research and Development 2000-2006 
Irish marine research is supported by private and public sector investments. Estimates

by the Marine Institute indicate that around 10% of firms in the marine sector are

engaged in R&D. There is, however, limited data available on the specific level of R&D

investment, the nature of research done, and research intensity of the sector. 

Due to the diversity of funding sources, it is difficult to quantify the level of investment

in marine R&D. Thirteen different state agencies make some marine R&D-related

expenditure from core exchequer resources in the marine sector. However the NDP

2000-2006 is the primary source of direct R&D support with €98 million in planned R&D

investment over the period 2000-2006. 

The funding diversity referred to earlier is illustrated in Table 4.2. 
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€18m  •  Marine research and resource

 management projects

FP6/INTERREG-III

•  Research Vessel

•  Laboratory Infrastructure

•  Competitive R&D Projects

 •  Delivery of Ireland’s 1st Deep Sea

  Research Vessel

•  Specialist labs and equipment

•  Research project funding to SME’s,

  research institutes and third-level sector

 •  Specialist labs equipment 

  and marine project funding

 •  Wave and tidal energy research projects

 •  Cleaner Technology Programme

 •  Postgraduate studies in marine science

•  R&D funding to SMEs

•  Third-level sector funding

Measure/Funding Agency

Marine (RTDI)

Scholarship/Fellowships

IRCSET

(Seafood Sector)

Enterprise Ireland

•  Martin Ryan Institute (NUI-G)

•  Environmental Research 
  Institute (UCC)

Education & Science (PRTLI)

Sustainable Energy Ireland

EPA

–

–

€15m

€32m

€5m

–

€8.7m

€4m

€400k

€1.2m

€1m

€5m

€4m €1.5m

Met Éireann, EPA, SEI, HEA €2m –

€10.4m

€8m

Project 
Funding

Capital 
Funding

Description

NDP Expenditure 2000-2006

•  R&D Programmes  •  Core R&D programmes 2000-2006

 •  Cumulative over the period

Marine Institute

•  Research Programmes

BIM

€60m

€4.8m

€33m

€4m

€200k

 •  While not strictly research funding

  this project has provided a basic

  data infrastructure that will

 contribute to future fundamental

  research in the marine area

(Seabed Survey)

Geological Survey of 
Ireland/Marine Institute

 •  Oil and gas research programme

 administered by the public sector 

  but supported primarily by industry

 funds and linked to licensing rounds

Petroleum Infrastructure 

Programme (PIP)

PAD:

 •  Marine heritage research projectsHeritage Council

 •  New Marine Institute headquarters 

  and laboratories, Oranmore

OPW/Dept. Finance

Other Expenditure  2000-2006

€50m

Total Other Expenditure (€170m) €120m €50m

Total Expenditure 2000-2006 (estimated) €268m   

•  Community climate change consortium

  for Ireland (c4i) project. A project 

  examining the impact of climate change

  at a regional level in Ireland and

  surrounding coastal areas

Total NDP Expenditure (€98m) €41m €57m

Table 4.2 Public Investment in Marine Research 2000-2006



36 This does not include budgets associated with monitoring or NDP associated research expenditure, which is shown elsewhere.
37 Research capacity refers to numbers of researchers and capability refers to competency in a research field.
38 The second phase of the Seabed Survey, INFOMAR, was approved by Government in late 2005.

Over the period 2000-2006 planned investment in marine R&D, via a combination of

core exchequer and NDP resources, amounts to €268 million. The total expenditure

breaks down as follows: 

> Approximately €98 million has been/will be invested under the NDP, with almost 60%

of this going to research infrastructure requirements. 

> Core exchequer resources will account for almost €170 million planned investment in

marine research and development during 2000-2006. This comprises €120 million in

current spending, half of which is attributed to the annual research budgets of the

Marine Institute36. 

The marine sector is diverse, spanning from ocean energy firms to fishing and

aquaculture and including firms involved in marine data acquisition and processing,

including the provision of specialised weather forecasting services. This presents major

problems in attempting to isolate business investment in marine R&D. 

4.3  Impact of Investment in Marine Research and Development 
Recent investments have brought about significant changes in the Irish marine research

landscape, providing new and significantly strengthened research capacity, capabilities37

and infrastructures. 

Significantly, and because of funds from the National Development Plan (2000-2006),

including the Marine RTDI Measure and the Programme for Research in Third-level

Institutions (PRTLI), Ireland is now advancing towards resolving a long-standing marine
research infrastructure deficit. Real opportunities now exist to leverage the new

opportunities that arise from: 

> The provision of two state-of-the-art specialist/multipurpose marine research vessels,

RV Celtic Voyager (1998) and RV Celtic Explorer (2003);

> An upgrade of specialist Marine Institute laboratory infrastructure at Oranmore, 

Co. Galway (2006) and Newport, Co. Mayo (2003);

> The provision of specialist marine research infrastructure at the National University of

Ireland, Galway and University College Cork (work in progress);

> The availability of a national data asset arising from the National Seabed Survey

funded by government and carried out by the Geological Survey of Ireland and the

Marine Institute38;

> Establishing an operational ocean data buoy and coastal tide gauge networks 

(2000- 2005); and

> Setting up the National Maritime College in Ringaskiddy, Co. Cork (2005).

033Sea Change – A Marine Knowledge, Research & Innovation Strategy for Ireland (2007-2013)



Increased Marine RTDI Funding has achieved the following:

Strengthened Research Capacity 

Research capacity has been strengthened particularly in the traditional areas of fisheries,

aquaculture and marine environmental research, monitoring and assessment. The

improved skills base is focused on addressing industry problems (e.g. fish stock

assessments and recovery plans, harmful algal blooms). These researchers have a

critically important role in addressing new challenges including the implementation of

the ecosystem approach to marine resource management (EU Marine Strategy), the EU

Water Framework Directive (WFD) and the Convention on Biological Diversity (CBD).

New Research Capacity 

New research capacity has been developed to focus on identified priority research 

areas, including:

> Pilot research programmes in renewable ocean energy, biodiscovery and

biotechnology, and knowledge and information management. 

> The development of fundamental technologies with potential application to the

marine sector, e.g. advanced sensors (National Centre for Sensor Research) and micro-

electronics (Tyndall National Institute) as a means of attracting researchers from other

disciplines to apply their skills to marine sector.

> Applied industry and strategic research projects supported through the NDP Marine

RTDI Measure.

New Research Competencies

Entirely new research competencies have been developed particularly in the area of

seabed mapping:

> In just six years Ireland has developed a world-leading reputation for seabed mapping.

We now have the methodologies, human capacity, know-how and physical

infrastructure to expand this activity. It was accomplished through the successful

implementation of the Irish National Seabed Survey (INSS), a project that has already

mapped 87% of the Irish continental marine area39, producing over 300 paper-based

charts and 5.5 Terabyte of digital information. 

> Funding new research and training opportunities for young researchers, by way of

scholarships and fellowships.

39 87% includes area surveyed by Petroleum Affairs Division.
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40 Marine Research, Technology, Development and Innovation Strategy 1999-2003. Synthesis Review (2005) Fitzpatrick Associates.

Industry Involvement

A key challenge of the Marine RTDI Measure (2000-2006) was to harness existing marine
research capacity to support industrial development; and in particular, to encourage

indigenous firms to be more innovative. This is being achieved through a specific

Applied Industry Marine RTDI Programme. The programme supported twenty-three

marine sector SMEs to engage in research projects, and in doing so builds

collaborations with, and draws from, experienced researchers. 

International Funding

Investments targeted at developing research competencies and research facilities 

have improved Ireland’s position as a desirable partner in international marine 
R&D projects. Irish research groups have increased the value of international research

funding won on the basis of international competition from €12 million for the period

1994-1999 (FP5/INTERREG-II) to over €18 million during the period 2000-2006

(FP6/INTERREG-III). Ireland is a highly successful research performer in areas such as deep-

sea research, operational oceanography, ICZM (integrated coastal zone management),

seafood, food safety, harmful algal blooms (HABs) and seabed mapping research. EU

programmes have provided access to specialist infrastructure (e.g. underwater vehicles)

and expertise (e.g. modelling) not available in Ireland. This new knowledge, and the skills

developed in these projects contribute to industry research needs.

In 2005, the Marine Institute commissioned an independent review of the Marine RTDI
Strategy 199840. In addition to a performance evaluation, the review was to inform the

development of this new Marine Knowledge, Research and Innovation Strategy. The review

highlighted significant progress in marine research, but noted that Irish marine research

remains significantly below the levels appropriate for an island nation with as yet largely

untapped marine resources. In addition to isolating key achievements, the review also

pointed to areas where improvements are needed. These include:

> A stronger focus and prioritisation of the research topics to be addressed; 

> Better integration with other RTDI funding programmes (e.g. PRTLI, SFI, etc);

> Stronger links with industry and the exploitation of economic opportunities;

> Developing the means of fostering innovation, improved dissemination of

information and utilisation of research results; and

> Developing more visible and relevant performance indicators.
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The Marine Knowledge, Research and Innovation Strategy 2007 to 2013 addresses these

issues. National and international policy, industry needs and the available research

competencies now drive the prioritisation of Irish marine research. The new Strategy

also seeks to strengthen commercial research and innovation (R&I) performance,

develop marine research capacity and capabilities in new targeted areas, develop the

next generation of marine scientists, expand Ireland’s role in international research

partnerships, and enable the commercialisation of marine research outputs. 

4.4  Existing Marine Research Activity and Capacity 
This section highlights the research capacity and focus of the three main groups

engaged in marine related research in Ireland - the public, private and third-level

sectors. It also looks at existing North/South collaboration.

4.4.1  Public Sector Research Capacity and Focus 

Thirteen public sector agencies are involved in some aspect of marine related research 

in Ireland. In many instances staff engage in research, alongside other duties (e.g.

monitoring, enforcement). BIM and Údarás na Gaeltachta (via Taighde Mara Teo.)

undertake research that is linked closely to industry needs in the fishing and aquaculture

sectors. Teagasc carries out marine research at its Ashtown Food Research Centre -

formally the National Food Centre; related to seafood safety and processing of under-

utilised fish species. The EPA is engaged in marine related environmental research. In all

cases, the number of staff directly engaged in marine research at these institutions is low. 

The Marine Institute is the state’s marine research agency; engaging in a wide range of

marine research and development activities. Through the NDP it also provides funds to

stimulate research in the third-level and private sectors. It is the primary source of public

sector marine research capacity, employing approximately 200 staff (contract and core)

of which 84 are engaged in research41. The Marine Institute has a strong research

capability in areas of environmental monitoring (including marine chemistry,

phytoplankton and biotoxins), fish stock assessment, oceanography, salmon

management and marine data and information management. Marine Institute

researchers are active at national and international levels and work collaboratively with

Irish and international institutions. 

4.4.2  Private Sector Research

Irish private sector marine related research mirrors research in other Irish industrial

sectors; being essentially applied in nature, generally very close to the market and

concentrated in few firms. Considerable scope exists to expand the research potential

41 Scientists involved in research projects that result in peer reviewed scientific outputs.
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42 See www.marine.ie/tllg

and capability of the marine industry. 

A brief overview of marine research in the private sector is presented below:

> Marine Related Technology – Many of the 50 companies in the marine technology sub-

sector perform in-house research and development, seeking to develop and adapt new

technologies for application in the marine sector. A growing number of companies

engage in collaborative research with third-level institutes and state agencies.

> Seafood Processing – A number of seafood processing companies are involved in

developing innovative seafood products and packaging methods.

> Aquaculture - Aquaculture research is the focus of a small number of companies

(5-10) who target new species development (turbot, abalone, char), fish health and

cage design.

> Seaweed – Established and new start-up companies are actively involved in research

and development, identifying new compounds and extracting them from seaweed

for human consumption, agricultural applications, cosmetics, thalassotherapy and the

bio-pharma sector. 

> Fisheries – The fishing industry collaborates actively in marine survey and research

programmes. 

> Oil & Gas – The oil and gas industry carries out research and innovation in support of

its exploration activities. A small number of consultancy firms and individual

consultants that provide services to the oil and gas industry also engage in research.

> Renewable Ocean Energy – Research into renewable ocean energy, primarily in the

area of device design, analysis and development, and resource assessment, is carried

out by a growing number of small firms. 

> Environment – A number of marine environmental consultancies participate in

nationally and internationally funded research programmes. Areas of expertise include

biodiversity, environmental surveying and monitoring, invasive species, water quality,

wave forecasting and modelling.

> Other – A small-scale research involvement, mostly by small firms, in information

management, shipping and maritime transport and socio-economics exists.

4.4.3  Third-level Marine Research Capacity & Focus 

In 2005, the Marine Institute carried out the first detailed identification of marine

research capacity in the third-level sector in Ireland. This was undertaken with the

support of the Marine Institute/Third-level Liaison Group42. 
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43 The definition of ‘researchers’ used is broad and includes Principal Investigators, other researchers, PostDocs, PhD students, 

Masters students and technicians.
44 These figures are based on data collated in May 2005 by the Marine Institute from all Universities, Institutes of Technology and other relevant

third-level institutes.
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Current Marine Research Capacity

The study identified 56 research groups/teams and a number of individual researchers in

16 institutions (seven Universities, seven Institutes of Technology and two others) currently

active, or recently involved in, marine-related research, totalling 497 researchers43 (Table

4.3). This includes groups that are entirely focused on marine research and also teams that

are involved in marine research projects but whose research interests are wider.

A further breakdown of current or recently active marine researchers is presented in

Appendix G.

Research Groups with Potential to Contribute

In addition to the ‘active’ marine researchers, there are 29 research groups

(approximately 130 researchers in total) that have identified themselves having

expertise/technologies that can contribute to the future RTDI requirements of the

Strategy; particularly in the ‘emerging’ fields of marine biotechnology/biodiscovery,

marine technology and ocean energy. 

Team Description/Size1 Number of Groups Number of Researchers

Established Marine Research Groups2

Large 14 267

Medium 6 43

Small 4 14

Sub-total 24 324

Other Groups Active in Marine Research3

Large 14 95

Medium 8 36

Small 10 22

Sub-total 32 153

Individual Marine Researchers – 20

Totals 56 497

1 Research team size: large – > 10 people, medium – 5-10 people, small – < 5 people
2 Established research groups that are entirely, or almost entirely, focused on marine-related research
3 Research teams that are currently involved in marine-related research but whose research interests are wider

Table 4.3 Marine Researchers in the Third-level Sector44



Focus of Research

In addition to identifying the numbers of researchers, the Institute also identified the

main focus, in terms of research activity, of each individual researcher and team to which

they belong. The research focus of each group was compared with the research needs

that had emerged from the National Marine Foresight Exercise undertaken in

March–April 2005. The results are shown in Figure 4.1. 

The research activity of the 56 research groups actively involved in marine research,

span a wide range of topics. The four largest concentrations of researchers (200

researchers) engage in marine environment; seabed and resource mapping; aquaculture

and marine related biodiscovery/biotechnology research. Funding for this work comes

from various national and international sources, including SFI, PRTLI, EU Framework

programme and the Marine RTDI component of the NDP.

‘Public good’ research accounts for 25 of the 56 active marine research groups; these

groups are engaged in marine environment research. Reflecting the current high levels

of effort under the NDP, via the EU Framework Programme in relation to Harmful Algal

Blooms (HABs) and fish health there is a further concentration of research activity that is

focused on aquaculture. Biodiversity and the linked area of biotechnology are also

relatively well represented in terms of numbers or research groups and researchers.

However, rather than reflecting any concerted action in marine research, it reflects both

the range of research carried out under the biotechnology banner and the national

importance attached to the area.
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Team Description/Size1 Number of Groups Number of Researchers

Research Groups with Potential to Contribute2,3

Large 9 77

Medium 8 36

Small 12 20

Total 29 133

1 Research team size: large – > 10 people, medium – 5-10 people, small – < 5 people
2 Research team size is based on the overall number of researchers in the team. The number of researchers presented includes only those

currently, or recently, active on marine projects.
3 Research teams whose research is not currently marine-related but who have technologies / skills with marine applications and have indicated

an ability / interest in becoming involved in marine research.

Table 4.4 Research Groups with Potential to Contribute44
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Total Groups   32 Total Researchers   153No. of Groups No. of Researchers

Total Groups   24 Total Researchers   324No. of Groups No. of Researchers

Figure 4.1 Research Focus of Third-level Groups who are actively involved in Marine Research (2005). 

N.B. research groups can have more than one research focus.
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In summary, the majority of current third-level sector marine research is related to

environmental and life sciences research. There is considerable potential, and indeed a

necessity, to expand and re-direct current and future research towards a range of emerging

areas, some with considerable commercial interests to Irish industry. Examples include:

> Research undertaken in association with the Irish National Seabed Survey can be

applied and be of significant benefit to, for example, the oil and gas and renewable

energy sectors.

> Research activities in the area of Harmful Algal Booms and other marine organisms

clearly benefits companies in the food sector, but can also drive research in the

instrumentation, food technology and biotechnology sectors.

> Stimulating interdisciplinary research involving marine technology, ocean engineering

and fisheries can drive new research themes in aquaculture and also bring expertise from

the engineering disciples and ICT areas to support marine research. 

The Strategy presented in this document seeks to influence the future marine research

agenda of the third-level sector in Ireland. In doing so it seeks to bring a new co-

ordinated approach to Irish marine research, addressing the need to expand the

numbers engaged in marine related research; build new research capability and

capacity; and enhance research infrastructure.

4.4.4  North/South Collaboration

A wide range of scientific links have been built up with Northern Ireland researchers,

agencies and government departments across the marine sector. In particular strong

collaboration already exists in areas of aquaculture, fisheries resources, renewable ocean

energy and the implementation of the Water Framework Directive. The Marine Institute

has provided funding under the NDP Marine RTDI Programme to a number of projects

with Northern Irish partners. In addition, North/South marine industry / third-level

participation has been supported under InterTrade Ireland’s Fusion Programme.

4.4.5  Future Supply of Graduates and Researchers 

The marine sector needs excellent scientists and engineers with an appreciation of the

complexities of the marine environment; able to focus and apply their specialist knowledge

to marine research challenges and opportunities. 



Undergraduate Courses

There are only three undergraduate courses in Ireland that are purely marine-related. A

further five courses have a substantial marine element (Table 4.5). There are also a large

number of courses in Science, Engineering, IT and Business areas that enable graduates to

pursue careers in marine-related fields. 

Taught Postgraduate Courses

Taught Postgraduate Courses (masters, postgraduate diplomas and postgraduate

certificates) are an important step in equipping graduates with the necessary

knowledge/skills to work in specific areas of research or industry. During the preparation

of this document, the Marine Institute carried out a review of all taught postgraduate

courses offered by Irish institutions during the 2005/2006 academic year and identified

six courses with substantial marine content (Table 4.6). The numbers enrolled in these

courses are relatively modest. 

A large number of more general postgraduate courses (over 100) are of relevance to 

the marine sector. They produce postgraduates with the appropriate knowledge/skills 

in areas of science, engineering, commerce and ICT such that they could participate in

future marine research. 
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Institute Course Title

Purely Marine

NUIG Honours Degree in Marine Science

CIT1 Bachelor of Science in Nautical Science
Bachelor of Engineering in Marine and Plant Engineering

Substantial Marine Component

NUIG Honours Degree Earth and Ocean Science

GMIT Higher Certificate in Science (Aquaculture Elective)
Bachelor of Science in Applied Aquatic Sciences
Bachelor of Science (Honours) in Applied Aquatic Sciences

LYIT Higher Certificate in Aquatic Science

Table 4.5 Purely Marine (or large marine component) Undergraduate Courses Offered in 2005 (Source: CAO)

1 In addition to the two degrees, CIT (National Maritime College) offer a range of specialist maritime training courses (e.g. Certificate in

Navigational Studies and Certificates of Competency – Deck/Engineering).



Higher Degrees by Research (Masters/PhD)

In addition to the taught postgraduate courses, in May 2005 approximately 125 PhD

students and 45 Masters students were registered for degrees by research in marine-related

topics in 12 third-level institutes (six universities, five Institutes of Technology and DIAS).

Marine science and technology is a multidisciplinary and interdisciplinary research area.

It draws research strengths from a broad range of science and technology disciplines

(e.g. biological, chemical, physical sciences, computing and engineering) and applies

them to marine related challenges. Innovations and research outputs of relevance to

the marine sector are likely to be found at the interfaces of the different research areas –

particularly biotechnology, nanotechnology and ICT – and through interplay between

the different sciences. In the context of supporting the development of the Irish marine

sector, it is possible to secure new expertise and knowledge from this interface region

to engage in future marine research.

4.5  Implications for the Future 
Recent investments in marine research and infrastructure have greatly strengthened

Irish marine research and brought new blood into the research system. As a result, Irish

marine research is now poised to make a significant contribution to our economic

development and to advancing Ireland’s position in the global knowledge-based

economy. Irish marine research is well positioned to play a major role in establishing 

and implementing the European Marine Research Area.
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Institute Course Title

Purely Marine

UCC Postgraduate Diploma/MSc in Applied Science
(Fisheries Management, Development and Conservation)

UCC MA in Geography – Coastal Management & GIS

NCI MBA in Shipping & Logistics (Part-time)

Marine Component

TCD MSc Environmental Science

UCC MEngSc (Sustainable Energy)

Table 4.6 Purely Marine (or marine component) Taught Postgraduate Courses Offered/Running in 2005



The analysis of marine research capabilities, compared with the R&D needs of the marine

sector, reveals that the sector operates, predominantly, as three autonomous elements, each

with different capabilities for research, development and innovation, with the following key

characteristics: 

1 Private Sector: The needs of the private sector (SME) are technical and financial

support for research and access to specialist infrastructure and analytical facilities. 

Irish marine SMEs have little in-house capacity to engage in research or innovation or

to absorb the results of research done elsewhere. To enable marine oriented firms to

participate in the knowledge-based economy, structures to improve the firms’ R&D

capacity and management of research are needed. So too is there a need to develop

stronger mutually beneficial links between firms, public research institutions and

researchers in the third-level sector. Specific initiatives to address these needs are

proposed in the Innovation Supporting Programme (Section 5.2.4.). In addition, the

relevant agencies should explore opportunities to attract research-focused foreign

direct investment to the marine sector. 

2 Public Sector: Public sector research is focused predominantly on Monitoring and
Assessment of the natural resource base in support of the development of

appropriate policy and regulatory initiatives. It has, nonetheless, a high research

capability and a capacity for innovation. These attributes must be harnessed and co-

ordinated to achieve the defined targets outlined in this strategy. The potential of

current research programmes (specifically the core programmes of the Marine

Institute and BIM) to contribute to the objectives of this Strategy has been fully

analysed and taken into account. 

3 Third-level Higher Education Sector: The dual focus of Ireland’s third-level institutions

is education and research. Until quite recently, institutional research was largely

opportunistic, researcher-defined and determined by the availability of research funding

(national and international). Whilst initiatives such as PRTLI and funding from SFI

brought about a more strategic response in some areas; Irish marine research remains

essentially opportunistic. The third-level sector is a highly motivated and significant

research resource, is highly competitive, and is amenable to innovation and technology

transfer and has world ranking reputations in some areas. For these reasons it is a key

performer in the new Marine Knowledge, Research and Innovation Strategy 2007-2013.

To achieve its objectives this Strategy will require: 

Greater Alignment of Research Capacity and Capability with Strategic Objectives
This Strategy identifies traditional research strengths (environmental and life sciences) and

future research needs (e.g. renewable ocean energy, marine technology, seafood science,

biodiscovery/bio-informatics). Future initiatives need to harness the traditional strengths
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and apply them to economic development objectives, in partnership with the private

sector. New education and research initiatives to fill identified gaps in the marine related

areas are also needed. In addition, flexibility must be developed to enable timely responses

to new and emerging research areas (e.g. nanotechnology), which will significantly

contribute to marine resource development, form new products and lead to new services.

Specialist Research Infrastructures: As outlined earlier, Ireland has made significant

advances in delivering a new specialist marine infrastructure. The challenge now will 

be to maintain and strengthen this infrastructure, upgrading it whenever possible, to

ensure it remains relevant to the sustainable development of marine resources and the

development of new products and services. This Strategy identifies the need for new,

innovative and state-of-the-art infrastructure, which if provided, would put Ireland at the

forefront of new commercial developments and research horizons in marine science

and technology. 

North/South Collaboration: It is envisaged that the North/South dimension of the

Strategy will evolve in conjunction with relevant departments, agencies and research

performers (Section 7.5). Opportunities exist to strengthen current partnerships (Section

4.4.4) as well as the development of new collaborations and synergies. New opportunities

for collaborations include the area of advanced technologies, marine biotechnology /

biodiscovery, implementation of shared approaches to the management of aquaculture

and seabed / resource mapping. In general, the sharing of information, knowledge and

specialist marine infrastructure should also be explored.

International Linkages: Participation in competitive international marine R&D Funding

Programmes (e.g. EU Framework Research Programmes) must be a component of future

marine research. It is also a good indicator of research performance, which if Ireland is to

progress against international competition, must be excellent by world standards. In

addition to direct financial benefits (e.g. grant-aid), participation in such programmes offers

valuable opportunities for Irish researchers to engage with high-quality co-operative

research projects, develop new expertise, and to access specialist infrastructure (e.g.

underwater vehicles) not currently available in Ireland. Such participation also contributes

to research and innovation capability building and to improving industrial competitiveness.

From an environmental and ocean governance perspective, involvement in wider regional

research, monitoring and assessment programmes is also essential. Not only can we more

fully understand local events, placing them in a wider regional and global context, but the

knowledge of our own extensive marine region will become more relevant to other areas;

particularly climate change.

Accordingly, active participation in international marine research projects, programmes

and related initiatives is identified as a key component of this Marine, Knowledge,

Research and Innovation Strategy (2007-2013).
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5.1 Vision for the Marine Sector 2020

The scope and content of this Marine
Knowledge, Research and Innovation Strategy
is wide-ranging and ambitious. This is
intentional. Ireland is at a critical stage in its
development history. Ireland’s economic
progress over the past decade is now
challenged. Transforming Ireland to a fully-
fledged knowledge-based economy requires
an innovative approach by industry and those
involved in the formation of new policy and
implementation actions. Sustained investment
in research and development is essential to
improve Ireland’s industrial and economic
competitiveness. It will stimulate the creation
and exploitation of knowledge; yield benefits
of increased productivity growth; provide a
source of opportunity in new growth areas;
and be a source of competitive advantage in
all sectors of the economy. Research,
knowledge and innovation are essential
elements of a new overall vision for Ireland’s
marine sector. 

2020 Vision for the Marine Sector
In 2020, the Irish marine sector will sell into specialised global

and local markets in a dynamic, innovative and technologically

driven manner, by means of strong industry research

partnerships, a skilled workforce and a strategic capability that

responds to markets and technology. It will be internationally

recognised for its high quality marine environment and

characterised by coherent policy and regulation.

5 A Marine Knowledge, Research & Innovation
Strategy for Ireland 2007-2013
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5.2 Objectives of the Marine Knowledge, Research & Innovation
Strategy for Ireland 2007-2013

These objectives will be realised through the delivery of three integrated Research
Measures and two Supporting Programmes which will provide new research

infrastructure and accelerate and strengthen innovation capabilities of the marine

sector. Figure 5.1 provides an overview. 

45 As agreed with DCMNR in July 2004.
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2020 Vision for the Marine Sector

In 2020, the Irish marine sector will sell into specialised global
and local markets in a dynamic, innovative and technologically
driven manner, by means of strong industry research
partnerships, a skilled workforce and a strategic capability that
responds to markets and technology. It will be internationally
recognised for its high quality marine environment and
characterised by coherent policy and regulation.

Sea Change – A Marine Knowledge, Research and Innovation Strategy has six key
objectives45; they are to:

1 Assist the existing, and largely indigenous, marine sub-sectors to improve their 

overall competitiveness and engage in activity that adds value to their outputs by

utilising knowledge and technology arising from research in the natural sciences,

engineering and commerce.

2 Build new research capacity and capability and utilise fundamental knowledge and

technology to create new marine-related commercial opportunities and companies. 

3 Contribute to the achievement of key national objectives in transport, energy,

environment and health. 

4 Inform public policy, governance and regulation of the sector and support the

delivery of more innovative, customer-driven public services by applying the

knowledge derived from marine research and monitoring. 

5 Increase the marine sector’s competitiveness and stimulate the commercialisation 

of the marine resource in a manner that ensures its sustainability and protects 

marine biodiversity and ecosystems. 

6 Strengthen the economic, social and cultural base of regional communities that

depend on the marine resource.
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Industry 
Research Measure

Discovery 
Research Measure 

Policy Support 
Research Measure 

Research Measures

The Industry Research Measure 

targets the existing and largely 

indigenous marine sub-sectors: 

primarily the marine food, energy 

and shipping and transport sectors. 

It supports applied industry research 

initiatives, designed to improve 

competitiveness and directly 

influence or create new industrial 

and commercial opportunities by 

utilising knowledge and technology 

arising from research in the natural 

sciences, engineering and 

commerce. 

The Discovery Research Measure 

targets new research opportunities: 

setting up five new programmes 

that build on the significant state 

investments in research 

infrastructure, human capital and 

research capabilities of recent 

years. Funds will be provided to 

support new programmes and 

leverage  existing capabilities into 

the marine area. This will result in a 

new understanding of marine 

research and additional capacity in 

marine related areas.

The Policy Support Research 

Measure will inform public policy, 

governance and regulation of the 

sector. It will apply knowledge 

derived from research and 

obtained by monitoring the marine 

environment, to inform marine 

related decision making in the 

public and private sectors. The 

Measure also supports research 

into knowledge and information 

management systems required to 

capture and disseminate marine 

data and information and hence is 

relevant to a wide customer base.  

Research Programmes

1 Shipping & Maritime Transport   

2 Seafood Processing   

3 Finfish Aquaculture   

4 Shellfish Aquaculture   

5 Fisheries Resources   

6 Seaweed  

7 Offshore Oil & Gas

Research Programmes

1 Marine Biodiscovery /

 Biotechnology    

2 Marine Technology      

3 Marine Functional Foods     

4 Renewable Ocean Energy  

5 Rapid Climate Change 

Specialist marine research infrastructures, which are essential to the delivery of the Strategy, have been identified. 

They represent a very significant and long-term financial investment in national marine science and technology 

infrastructure. Some of the requirements may be amenable to Public-Private Partnerships and they will act as 

‘research and technology enablers’ facilitating the development of niche knowledge-based products and services.  

They will also provide a powerful ‘attractant’ to joint public-private research partnerships with international and 

multinational companies (e.g. in the medical, pharma, energy and sensor technology sectors), which will be an 

essential feature of Ireland going forward over the next decade.

> Seabed & Resource Mapping  

> High-End Computing Capacity (Access)    

> Test and Demonstration Facilities for Marine 
 and Coastal Observatories and Monitoring Systems

> Extension of Ocean & Coastal 
 Monitoring Network 

> Research Vessel – Fund to Access Ship Time  

> National Equipment Pool  

> Robotic Platforms  

> Test Facilities for Offshore Energy  

> Specialist Laboratories & Facilities    

Research Programmes

1 Marine Environment   

2 Knowledge & Information

 Management  

3 Policy, Socio-Economic 

 & Legal Research

Supporting Programmes

Industry  Innovation 
Programme

Discovery  Innovation 
Programme

Policy Support 
Innovation Programme

To support industry to develop R&D management and development capability and to support the commercialisation of R&D outputs

Infrastructure Supporting Programme

Figure 5.1 Overview of the Research Measures and Supporting Programmes contained in the Marine Knowledge, Research &

Innovation Strategy for Ireland (2007-2013)



5.3  Research Measures and Supporting Programmes 
This section gives details under each of the Research Measures and the 

two Supporting Programmes. Full details are provided in the accompanying

document Sea Change (2007-2013) Part II – A Marine Foresight Exercise for Ireland.

5.3.1  Industry Research Measure 

The Industry Research Measure aims to strengthen the competitiveness of

existing marine industries and to support activities that add value to their

outputs in an environmentally sustainable manner. The Measure targets

existing and largely indigenous marine sub-sectors primarily the marine

food, ocean energy and shipping and transport sectors. It will support

applied industry research initiatives, which improve competitiveness and

sustainability and directly influence or create new industrial and

commercial opportunities by utilising knowledge and technology arising

from research in the natural sciences, engineering and commerce.

The Industry Research Measure comprises seven major Research
Programmes, each designed to increase knowledge and research

intensity in what are widely recognised as high potential, yet

underdeveloped, marine industry sub-sectors. A foresight exercise

informed the identification of desirable development scenarios in each of

the targeted sub-sectors for the year 2020. These scenarios were used to

derive 2013 Objectives for each sector. The 2013 Objectives drive the

Research Programmes under this Measure. The intention is to deliver on

the objectives of this Measure via the establishment of new research

teams; 

a refocusing of the activities of existing research teams; and new multi-

disciplinary collaborative research projects, involving industry-based

researchers working with institutional ones. The creation of a focused

research effort will expand the role and capacity of all research teams and

will provide a long-term input to assure Ireland’s marine industry achieves

international competitiveness. The integration of research activity,

harnessing skills from other areas to address marine sector challenges is

fundamental to the Measure, as is support from the states industrial

development agencies. Funds from the Marine Institute managed NDP

Measure will aim to leverage additional funds from development

agencies. Dialogue has already taken place with the relevant
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1   Shipping & Maritime Transport

2   Seafood Processing

3   Finfish Aquaculture

4   Shellfish Aquaculture  

5   Fisheries Resources

6   Seaweed
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development agencies and agreement has been reached on funding priorities for this

Measure and on the principle of driving the sector’s competitiveness via research

performance and long-term capacity building. The Industry Research Measure is a

substantial component of this overall Research and Innovation Strategy. Reflecting the

industrial orientation of the activity, its successful implementation will be dependant on

a partnership with key development agencies. 

Research Programme 1 Shipping and Maritime Transport

2020 SCENARIO
Port and Shipping Services Sector
The Irish shipping and maritime transport sector will have grown at a rate of nearly 6%

per annum since 2005. New foreign companies will be attracted to Ireland in the

services and technology sub-sectors. Port infrastructure will be fit-for-purpose and

operate efficiently; supported by technology investments. 

Ports and Maritime Logistics
This will be a vibrant sub-sector driven by a continuing vibrant economy, with

expanded capacity and extensive use of technology. It will have successfully transferred

and integrated intelligent transport through its entire supply chain and through its

international intermodal traffic management systems, and will have developed niche

capabilities in supply chain technologies and intelligent traffic handling systems. Ireland

will be the ‘best connected island economy in Europe’. 

Shipping Services and Maritime Commerce
Vibrant new high-growth services will be attracted to Ireland; aided by a pro-business

regime and strong R&D.

2013 OBJECTIVES

1 Develop the capacity and capability to plan strategically for the development of 

the Ports and Shipping sector. This includes the ability to incorporate trade changes,

capacity issues, cost and competitive issues, and changing vessel characteristics into

planning and investment strategies.

2 Establish niche capabilities in the development of Intelligent Supply Chain

Management systems and e-commerce technologies. 

3 Adapt Information & Communications Technology (ICT) and Intelligent Traffic Systems

(ITS) applications to national and regional intermodal infrastructure and traffic
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planning systems. 

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> Long-term forecast scenarios of factors that influence maritime and port developments.

> A long-term strategic integrated transport framework.

> Advanced logistics chain management systems and tools.

These actions will be supported by the creation of new research teams in shipping and
maritime transport located in third-level centres of expertise, and by providing additional funds
to existing research teams to engage with industry on specific targeted projects.

Research Programme 2 Seafood Processing 

2020 SCENARIO

By 2020, Irish seafood products will be perceived as high quality and high value with a

strong ‘Blue/Green’ seafood brand. The sector will have evolved through rationalisation

and will be characterised by:

> A mix of small and large companies;

> Automation in larger-scale operations;

> Close working ties with the aquaculture sector and the third-level research sector;

> Niche products and niche markets, e.g. functional foods, with an identified health benefit;

> High value-added processing activity, with a focus on export markets; and

> Processing carried out to EN45011 or ISO65 quality standards.

The need for rationalisation of the Irish processing sector will be clearly recognised. The

number of companies in the sector will be reduced to around 70 (from 140 companies in

2005), with resulting efficiencies and economies of scale. These companies will have

become the largest producers within the seafood processing sector, having grown through

mergers, acquisitions and new product development.

Given increased fuel costs and its proximity to the fishing grounds of the North East

Atlantic, Ireland will have developed specialised fish handling facilities for European fleets.

All landings will receive added value in specialist processing and packing facilities. 

Facilities in the major Fishery Harbour Centres (Killybegs, Rossaveal, Castletownbere,

Dunmore East and Howth) will encourage increased international landings. The home

market will account for 25% of seafood production via direct consumption. The remaining
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75% will be exported (mainly to EU countries).

2013 OBJECTIVES

1 Support Irish companies to enable them to produce a large variety of value-added,

convenient, functional seafood for the home and export markets. 

2 Improve production efficiencies with the introduction of the latest technology, world-

class manufacturing processes, to underpin our international reputation for quality

and safety.

3 Enhance quality, shelf life and traceability through the application of smart packaging

and labelling technologies.

4 Ensure waste is minimized and by-products recycled into alternative value-added

products.

5 Maximise raw material supply from Ireland and other countries and ensure its optimal

utilisation.

6 Co-ordinate the expertise in food/seafood processing within state agencies and third-

level institutes.

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> New seafood products that take advantage of the trend and demand for food to

promote healthy eating.

> High degree of automation in raw product and processing lines and widespread use

of advanced manufacturing systems and methodologies.

> Increased use of smart packaging and labelling technologies reinforced by 

strong branding. 

> Use of new aquaculture species.

> Waste minimisation and use of by products for value-added purposes. 

Research expertise in state agencies and the third-level institutions will be co-ordinated to
deliver specific industry needs. Traditional seafood processing skills will be reinforced, bringing
new competencies in areas of relevant research such as manufacturing and industrial
engineering to improve fish handling and processing. 
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Research Programme 3 Finfish Aquaculture 

2020 SCENARIO

By 2020, finfish aquaculture will be a vibrant industry supporting coastal communities to

meet their social, cultural, environmental and economic objectives. The sector will be an

important employer in the regional economy and will be a key supplier to the domestic

seafood consumer and seafood processing markets.

The sector will be characterised by strong environmental practice and the application of

science and technology to all key aspects of the production process. 

Production will reach 45,000 tonnes, valued at approximately €155 million, by 2015. 

This will consist of: 

> 30,000 tonnes of salmon, grown in inshore sites, with a significant proportion grown

to organic standards;

> 10,000 tonnes of superior quality salmon produced in existing/new offshore sites to

Irish Quality Salmon or Label Rouge standards; and

> 5,000 tonnes of gadoids and marine flatfish (cod or other white fish species).

Further development to a level of 60,000 tonnes of salmonids (by 2020) will be

dependant on overcoming challenges in the offshore sector. 

The sector will be competitive, producing high quality product in land-based re-circulation

systems and at sea. Domestic production of juvenile marine fish will be sufficient to meet

the home market and there will be a growing export market to Europe. The production of

salmonid smolts will stand at up to 20 million individuals. This will be sufficient to supply

the home market and a small export market. There will be several small but profitable

producers growing trout and char for high quality niche markets.

The cost of production will be competitive. The key factors underpinning the unit cost

of production and ensuring competitiveness will be: 

> Production at an appropriate scale (5–10,000 tonne units);

> The strains being cultivated are the best available;

> Good vertical integration within the industry;

> An industry organised in nodes or clusters with a high degree of co-operative use of

common facilities, both within the industry and with related sub-sectors (fisheries,

food processing);
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> A highly automated industry with employees that have a high skills base;

> Remote telemetry as a key to monitoring, management and control of processes

within the industry; and

> Health management has been developed and consolidated into a holistic code of

practice that is underpinned by effective vaccines for key problems including sea lice,

Pancreas Disease (PD) and Infectious Salmon Anaemia (ISA). 

The industry will be attractive to international processors/venture capitalists and attracts

significant inward investment. Key factors are:

> Good, sustained profitability;

> Transparent regulation, giving confidence to consumer and investor alike; and

> Licenses and regulations combining to ensure there is security of tenure and

production sites are regarded as solid assets.

2013 OBJECTIVES

1 Focus on production and marketing of higher value, safe seafood (including organic).

2 Develop and refine Codes of Best Practice for farm management and fish health and

establish an effective health management regime.

3 Improve marine planning and management of aquaculture, in order to optimise

standards, maximise production and minimize negative interactions in the coastal zone.

4 Further develop and refine environmental monitoring and forecasting capabilities and

develop environmental monitoring systems for aquaculture that will provide the basis

for a new suite of indicators and incentive-based regulation.

5 Identify sites and develop technologies/management systems for offshore finfish

aquaculture.

6 Transfer technology and commercialise hatchery, juvenile production and on-growing

capabilities for char, cod, turbot and halibut.

7 Foster R&D in the production of other white fish and related technologies. 

8 Build capability in onshore re-circulation technologies, in both sea and fresh water.

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> Protocols and systems to monitor and manage aquaculture sites, including a state

approved incentive-based monitoring and regulatory system.

055Sea Change – A Marine Knowledge, Research & Innovation Strategy for Ireland (2007-2013)



> Established inshore/near shore sustainable production systems that operate in line

with good coastal zone management practice.

> An agreed enforceable health code and effective vaccines for the main disease and

parasite threats.

> New technologies and practices to enable the establishment of viable operations

offshore and in exposed locations.

> A commercial cod hatchery and nursery facility.

> The technologies to farm other whitefish species, including selected broodstock

strains and to support the diversification of species production.

New research teams in state agencies, third-level institutions and industry will be set up to
address research gaps in marine spatial planning, offshore aquaculture technologies and new
species development. In addition established research teams will be strengthened in areas
such as environmental management and monitoring, forecasting, fish health and production
techniques and technologies. A partnership approach by research institutions, development
agencies and industry will be required to leverage additional funds from sources such as SFI,
HEA and the EU.

Research Programme 4 Shellfish Aquaculture 

2020 SCENARIO

By 2020, the sector will have continued its steady growth since the 1990s, with the

benefits of science-based management systems, managed seed supply, integrated

hatcheries and better farm efficiencies. The industry, researchers and state agencies will

have evolved a framework for science-based, rational management of seed supply in

the mussel sector. The industry, supported by key agencies, continues to build its

reputation for a high standard of food safety. Ireland provides a source of top quality,

fresh shellfish, including Gigas oysters for European markets, supported by pro-active

management of shellfish water quality. 

Shellfish will be a diversified sector, with four main species (mussels, oysters, abalone and

urchins) and a volume of 96,000 tonnes (increase from 43,000 in 2004), valued at €135m.

2013 OBJECTIVES

1 Develop and implement a science-based management system for each species 

and each stage of production.

2 Provide dynamic carrying capacity models for each major shellfish bay and pro-actively

facilitate the rationalisation of shellfish production sites.

3 Promote scale of production (including hatcheries) and processing.
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4 Strengthen capability and foster international collaboration on shellfish health.

5 Improve efficiencies in production by application of technology.

6 Improve environmental monitoring and food safety capability in support of the industry.

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> An agreed science based framework for the management of Ireland’s shellfish

resource.

> A profile of the carrying capacity and production output of shellfish bays.

> Information to improve stock management of all species.

> Methods to improve shellfish health and contribute to food safety measures.

> A greater understanding of factors that contribute to the growth rates and survival

rates of cultivated species.

Greater utilisation of expertise in the third-level sector, the creation of new research teams and
provision of additional support for institutional based research activity will enable research
programme delivery. Increased levels of collaboration between industry and research providers,
including technology transfer initiatives will take place. New research activity will be supported
by a combination of research grants, development agency funds and industry contributions.

Research Programme 5 Fisheries Resources 

2020 SCENARIO

By 2020, Ireland will have an economically viable fishing industry that contributes to the

generation of prosperity in coastal communities, from a well managed and sustainably

exploited resource base, informed by clear, reliable and impartial marine science and

built on a foundation of strong stakeholder participation.

(1) CFP Stocks – Global Sustainability Driven
The focus will be on the amount of global fisheries resource we can exploit without

causing ecosystem harm. The fisheries resources will have been rebuilt to allow

profitable and sustainable fisheries. The overall size of the EU fishing fleet will be

rationalised, driven by economic factors and available resources. Fisheries in Europe will

continue to be managed under the CFP; however, an effort-based control system is

implemented with multi-annual quotas. Other migratory species (e.g. eels and salmon)

that require new management thinking will be brought into the CFP framework. The

many international instruments signed by governments will have an increased impact

on fisheries management (e.g. the Johannesburg Declaration 2002 and the Convention
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on Biological Diversity). Regional Advisory Councils (RACs) will be well established and

allow input from stakeholders to the EU management process. Greater integration will

occur in the delivery of credible scientific advice coupled with effective control and

enforcement through pan-European agencies. Where stocks are approaching

precautionary limit points, fisheries will be closed until stocks recover. All fish caught will

be landed (i.e. no discarding allowed). Any juvenile fish caught will count towards quota.

Harvest rates and indirect effects on all species will be considered (i.e. an ecosystem

approach) in order to ensure there are no stock collapses. There will be strong

international restrictions/mitigation measures to protect seabirds and marine mammals.

Closed areas will be established to protect sensitive habitats and others to protect

stocks. Exploitation of deep-sea fish stocks will be tightly regulated. Real-time

management measures and strong science/stakeholder interactions will be important

components of the management process. 

(2) Ireland’s Inshore Stocks – Nationally Driven 
Ireland will continue to develop and strengthen the co-management framework for

inshore non- TAC stocks introduced in 2005. The national Species Advisory Groups

(SAGs) and Local Advisory Committees (LACs) will have produced national and local

Management Plans (MPs) for the stocks and will continue to develop the interactions

between stakeholders, government and scientists. The MPs will be underpinned by

credible scientific advice and include the introduction of appropriate measures (e.g.

effort and gear limitations) to maintain and, where necessary, rebuild stocks. Many

fisheries will be accredited as being sustainable.

2013 OBJECTIVES

1 Increase transparency of scientific advice through increased stakeholder interaction and

participation and use of fishing industry knowledge in the scientific advisory process.

2 Increase our understanding of the life history, ecology, socio-economics, dynamics

and ecosystem role of fish stocks.

3 Improve scientific advice for stakeholders – to deliver clear, reliable and impartial

advice on the fish stocks of economic importance to Ireland.

4 Contribute to the rebuilding of depleted fish stocks.

5 Build integrated data capacity and knowledge management.

058 Chapter 5  A Marine Knowledge, Research & Innovation Strategy for Ireland 2007-2013



KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> The conservation and restoration of habitats to meet international obligations in relation

to the conservation of fish stocks and the maintenance of overall biodiversity targets.

> The development of a suite of new fisheries management frameworks that

incorporate ecosystem and socio-economic considerations.

> Provision of robust scientific advice on all stocks exploited by the Irish fleet and

improved stock assessment methodology for offshore, migratory and inshore fisheries.

> Provision of a better understanding of the fisheries resource base, feeding into, and

improving, scientific advice and facilitating ‘real time’ management of the resource.

> Scientific advice to underpin improved Coastal Zone Management (CZM) and

maintenance of the ‘Biologically Sensitive Area’ off the south-west of Ireland.

> An integrated knowledge product that provides a broader range of advisory options

for fisheries and ocean management.

Joint investments by the EU and research funding agencies will support increases in the
capacity of institutional based research teams. These teams will engage in priority research
areas defined by international obligations and industry. Entirely new research activity, based
within the third level sector will concentrate on areas associated with ecosystems, habitat
mapping, genetics modelling, and the development of fishing gear. 

Research Programme 6 Seaweed 

2020 SCENARIO

By 2020, the seaweed sector will have evolved from the current hybrid of declining wild

harvest and fledgling aquaculture production into a sector with: 

> Sustainable, scientifically based harvesting of kelp, Ascophyllum nodosum, fucoids 

and maërl;

> Seaweed from aquaculture production forming the basis for downstream processing

of value-added biopharma and nutraceutical products; and

> Regular use of seaweed in biotechnology. 

The seaweed production and processing sector will be worth €30 million p.a. and play

an increasing socio-economic role as part of the mosaic of marine resource utilisation, in

the context of marine spatial planning in the coastal zone.
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2013 OBJECTIVES

1 Agree, with National Parks & Wildlife Service (NPWS), Department of Communications,

Marine & Natural Resources (DCMNR) and research agencies, a regulatory framework

and management plan for sustainable harvest of wild seaweed.

2 Develop integrated systems for seaweed aquaculture, including polyculture

methodologies and seed hatchery production.

3 Develop a screening programme for potential seaweed products (including

nutritional and biochemical analysis) across the range of candidate species.

4 Improve availability and dissemination of applied R&D outputs to potential new

industry entrants.

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> Maps of resource availability and harvesting sites.

> Best practice methods and regulatory guidelines for mechanical harvesting of seaweed.

> Enabling technologies for a range of farmed seaweed products.

> A range of seaweed compounds and downstream products including inputs to

biotechnology projects.

> Increased industry awareness of R&D results and product potential, including

opportunities for overseas technology transfer and improved commercialisation

methodologies for seaweed and seaweed products.

Support from agencies such as SFI, HEA and the EU will enable further research by teams
already active in seaweed and related areas. Third-level and other institutional based research
teams will also engage in industry-oriented projects that focus on seaweed aquaculture and
applications to use seaweed in biotechnology.

Research Programme 7 Offshore Oil & Gas 

2020 SCENARIO

Key opportunities and challenges in oil and gas will vary depending on the amount of oil

and gas discovered and developed in offshore Ireland over the coming decade.

In the event of several major oil and/or gas finds and with the Atlantic resource at our

doorstep, Ireland could find itself actively involved in advanced engineering projects

related to deepwater operations, sub-sea processing and floating production systems. 
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A more likely scenario, however, is that a smaller number of new finds will be made and

the focus of research and development will be on efficient exploitation of existing oil/gas

resources, the development of marginal fields, secondary market developments (storage,

transportation, etc), and the development of niche services for international markets. The

industry will operate to a high standard of environmental best practice. 

By 2020, Ireland will 

> be an attractive location for research activities associated with the oil and gas

environment. Strong, industry-led research programmes will have been established

and interdisciplinary research teams will be focused on the development of niche

expertise and participation in internationally funded collaborative programmes; and 

> have quantified its methane hydrates resource and be involved in international

research programmes and collaborations to examine the opportunities and

implications of exploiting this resource.

2013 OBJECTIVES

1 Achieve a high international profile for Ireland as an attractive location for offshore

activities by developing a range of information products and services that build on

the availability of data from the Irish National Seabed Survey.

2 Implement a strong, industry-led, targeted research programme.

3 Develop strong interdisciplinary research expertise in a range of niche areas. 

4 Achieve a high standard of Environmental Best Practice. 

5 Identify and quantify the Irish methane hydrates resource, and participate in

international research programmes to examine the issues surrounding the

exploitation of the resource.

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> Data, knowledge and specialised research capabilities to support and enable 

offshore exploration.

> New environmental monitoring and management Codes of Practice. 

> Evaluation of Ireland’s methane hydrates resources.

The exploration industry will lead research in this area and research teams in the third-level
sector will support strong industry-led, applied research programmes. Industry and institutional
research teams will collaborate in international research programmes, which build and
compliment Irish specialist expertise and capitalise on identified competitive advantages. 
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5.3.2  Discovery Research Measure 

The Discovery Research Measure involves the development of leading

edge, multidisciplinary research programmes in Marine Biotechnology,

Marine Technology, Marine Functional Food, Renewable Ocean Energy

and Climate Change. One of the Measure’s objectives is to build new

research capacity and capability in areas that offer high growth potential.

It is a knowledge generation programme: providing pre-competitive

research outputs on which to build new marine-related business

opportunities. The Discovery Research Measure will support and stimulate

areas of basic and applied sciences to engage in new scientific discovery

and technological developments with marine potential. It will bring

together knowledge and expertise from non-marine areas and focus it on

priority areas of the Irish marine sector. This measure will add further value

to the already significant investments in research infrastructure and

human capital that the state made during the life of the last National

Development Plan. In doing so, the Measure will build a new

understanding of the importance and potential of the marine and

generate future research capacity. 

The Discovery Research Measure has five major Research Programmes 
as follows: 

Research Programme 1 Marine Biodiscovery/ Biotechnology 

2020 VISION

By 2020, Ireland will have a leading capability in the utilisation of marine

organisms and materials for the production of drugs, advanced

biomaterials and nutraceuticals. 

This will feature:

> A strong collaboration with the growing biopharma sector in Ireland;

> A synergy with the medical device and diagnostics sector; and

> The emergence of a number of successful companies selling highly

advanced products and services.

Marine materials will form the basis of high added-value products in the

new and emerging industry sectors of functional foods, health treatment,
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diagnostics and informatics and in environmental monitoring. The nanotechnology

sector will use marine materials as fundamental components in novel nano-bio health,

environment and energy applications. There will be a strong inter-agency partnership

and synergy with other RTDI performers across these areas.

2013 OBJECTIVES

1 Create a strong, interdisciplinary capability in the utilisation of marine biodiversity,

using novel high-throughput techniques, for the development of drugs, therapies, bio

and nano-bio materials.

2 Develop core research capabilities and teams in taxonomy, natural products

chemistry, chemogenomics and bioinformatics.

3 Develop capabilities for the isolation and identification of novel chemical compounds

or proteins for use by the medical device industry (e.g. adhesives, biofilms and sensors). 

4 Create science-based capability to support the development of opportunities in

functional foods and nanotechnology, based on marine raw materials and to develop

strong synergies with research and development programmes in the seafood, food

and health sectors.

5 Develop opportunities for participation in internationally funded programmes.

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> Established capability in the isolation and identification of novel chemical

compounds, proteins and enzymes. 

> New synthetic production methodologies.

> Unique databases linking marine, biological and chemical information.

> National and international scientific collaboration in Biodiscovery.

> Identification and demonstration of candidate marine materials as components in

nanotechnology, including nano-bio applications.

Reflecting the need to build research excellence in this high-potential area, the programme will only
support high quality research. Any new research programmes and research teams will compete for
funds under the competitive bidding processes of HEA, SFI, HRB and the Marine Institute. The
Programme will use funds to stimulate strategic research by new teams in the third-level sector and
to promote links to industry. Other researchers in third-level institutions and public research
organisations will be encouraged to engage in marine related biodiscovery and nanotechnolgy.
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Research Programme 2 Marine Technology 

2020 VISION

By 2020, the marine technology sector will be a vibrant knowledge-based sector featuring:

> A globally-aware industry, with 75% of output exported;

> Annual turnover of €500m (up from €69m in 2003);

> Strong R&D infrastructure (third-level research centres with facilities and expertise

relevant to the marine research priorities); and

> Strong linkages and synergies with companies in related and generic technology

sectors; including communications, materials and process technology, and

collaborations with high technology, Multinational Corporations.

The sector will have achieved excellence in the development, manufacture and

commercialisation of niche technology products and services in the areas of

environmental monitoring, offshore aquaculture, ocean energy and seafood processing.

It will have a strong focus on the application of information and communication

technologies to the marine environment. Technology developments will support

marine resource development through the creation of an industry leadership capability

in intelligent systems for marine monitoring and management.

2013 OBJECTIVES

1 Create a critical mass, multi-disciplinary and industry-oriented research grouping 

in the field of sensors, intelligent systems and sensor platforms. 

2 Create a focused capability in the application of information and communication

technologies to the marine sector.

3 Harness the synergies between the above to deliver innovative technology solutions

to targeted sectors (aquaculture, seafood processing, environmental monitoring, and

ocean energy).

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> A multi-disciplinary, industry-oriented research grouping in the field of sensors,

intelligent systems and sensor platforms.

> A portfolio of IP and of novel and innovative products.

> The capability to apply information and communication technologies to the 

marine sector.

064 Chapter 5  A Marine Knowledge, Research & Innovation Strategy for Ireland 2007-2013



> Active participation in internationally funded programmes and bilateral 

international collaborations.

With funding from research support and industrial development agencies, and by leveraging
funds from EU programmes, new research capacity will be added to the Irish research system.
New researchers will work with experienced researchers on marine related technology
development. The programme will encourage researchers in a range of disciplines to channel
effort towards creating a suite of advanced technology applications. 

Research Programme 3 Marine Functional Foods

2020 SCENARIO

By 2020, the Irish marine sector will be a major supplier of raw materials to the

international food sector. There will be a wide awareness of the beneficial effect of

marine origin materials and extracted compounds on human health. An aging

population and high disposable incomes will drive the demand to address disease

prevention through food. A range of ailments and diseases including cancers, obesity,

diabetes, and immunity development will be targeted using marine functional foods.

Research in these areas will have created strong linkages between the marine sector

and the pharma-chem, food and health sectors. Ireland will possess a science-based

capability and the capacity to develop new functional food opportunities, adding value

to available marine materials, organisms and extracted compounds. Traditional marine

food processing firms will become proficient in new processes designed to extract,

separate, purify and package marine origin compounds. Marine products will make an

important contribution to the development of a high added-value functional foods

industry and there will be a strong inter-agency partnership and synergy with other

RTDI performers in the food sector.

2013 OBJECTIVES

1 Create a strong, interdisciplinary research capability in the identification and utilisation

of marine biodiversity as a source of materials for use in functional foods.

2 Develop capabilities to process marine based materials for use by the functional 

food sector.

3 Create a new research capability in marine functional foods linking indigenous and

multi-national food and pharmaceutical industries with researchers at state and third

level research institutions.
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KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> Active participation by state and third-level research institutions and industry in

national and internationally funded programmes and international collaboration.

> The discovery of marine based functional food materials.

> New processing methods to extract functional materials from marine materials.

> A knowledge base that will support food companies to produce novel and innovative

marine based functional food products.

Three new research teams will be established under this programme with additional funding to
be leveraged over the period from SFI, HEA, industry and international sources. Creating new
teams will require collaboration across research institutions and the third level sector. The
capability of these teams to engage in the most fundamental areas of biological research is
essential. The programme envisages high quality, multi-institutional research proposals based
on open competition with strong links to industry. 

Research Programme 4 Renewable Ocean Energy 

2020 SCENARIO

By 2020, given the continuing rise in the price of energy and the rise in demand for

cleaner energy, the commercial prospects for renewable ocean energy technology will

be clearly established.

Because of pro-active investment in Research Demonstration & Development, Ireland

will be a world leader in the manufacture and use of ocean energy systems. A

programme of measures since 2006 will have enabled the systematic development and

growth of an ocean energy sector. These include:

> Development of research and technical support capabilities in the third-level sector;

> Provision of a range of R&D and capital support measures for device developers;

> Establishment of benign and open-sea test sites for prototype trials; and

> A co-ordinated approach to the delivery of an ocean energy research, development

and demonstration programme; and

> A vibrant and growing export industry will have been established.

Ireland will be recognised as a Centre of Excellence in Renewable Ocean Energy

Research and will have established competence in the design, modelling, deployment

and operation of wave energy devices and in key technical areas of renewable energy,

such as forecasting, power intermittency and management, and energy storage
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2013 OBJECTIVES

1 Achieve international recognition as a Centre of Excellence for Renewable Ocean

Energy research with established competence in a number of key areas:

> Model Testing & Performance Validation.

> Mooring Design.

> Hydrodynamics & Modelling.

> Wave Forecasting.

> Power Take-off Technologies.

2 Have a minimum of two full-scale, prototype ocean energy devices operational as pre-

production models.

3 Establish suitable, and effective, technical approaches in the areas of forecasting,

power intermittency and management, and energy storage.

4 Have in place user-friendly information systems that support the needs of offshore

energy companies for access to environmental data. 

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> Full-scale ocean energy devices providing valuable long-term data allowing

optimisation of device design.

> An accessible database of relevant environmental data. 

> An analysis of benefits of existing or novel energy storage solutions, which allow

storage of offshore generated energy.

> Reliable and efficient hydraulic PTO systems with short-term energy storage providing

smooth output across a broad range of sea states.

> The facilities and expertise for model testing at a useful scale and reliable performance

assessment and validation for industrial device developers.

Research funds will be provided to support the creation of new institutional based research
teams. These will complement and add further capabilities in wave energy related research
areas. They will emerge as leading international research performers, drawing from national
and international scientific and engineering research to ensure Ireland’s position as a
pioneering ocean energy provider. 
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Research Programme 5 Rapid Climate Change
One of the greatest challenges currently facing human populations in the 21st century is

rapid climate change brought about by global warming. The change in Ireland’s climate -

both Ireland and Europe are now warmer than they were 20 years ago – is likely to

continue into the next century. The potential large-scale impacts of global warming on

the oceans include: increase in sea-level and sea-surface temperatures, decreases in sea

ice cover, changes in salinity, alkalinity, wave climate and ocean circulation. The

consequences of these changes in the marine environment include: increased

storminess, coastal inundation and flooding, changes in species biogeography (including

species of economic interest) and invasive species (including microbes and pathogens).

Although there can be no certainty regarding the precise nature and rate of changes to

Ireland’s marine environment, it is clear that changes in the marine environment have

the potential to have serious social, economic and environmental impacts. 

2020 SCENARIO

> Ireland will be a key player in European-North Atlantic climate change modelling,

prediction and scenario development. 

> Ireland, as part of a pan-European-North Atlantic network, will be using sophisticated

climate prediction models, drawing data from real-time in situ ocean and coastal

monitoring stations, to prepare reliable local climate impact predictions including

warnings on storm surges, coastal inundation and flooding, and species movements 

and migrations. 

> Climate change predictions and scenarios will be used routinely in all large-scale,

medium-to long-term social, economic and environmental development strategies. 

> Knowledge-based adaptive strategies will enable Ireland to anticipate and benefit

from climatic induced environmental changes, while avoiding the negative aspects of

climate change.

2013 OBJECTIVES

1 Increase our understanding of the drivers and regulators of climate so as to improve

the accuracy and reliability of predictive models.

2 Downscale global climate model predictions to the regional/local level in order to

refine local impact scenarios.

3 Develop and use of real (e.g. temperature/salinity) and proxy (e.g. biogeographic

species shifts, phenology, etc ) climate change indicators.

4 Include climate change scenarios in all major social, economic, environmental strategies.
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KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> A suite of usable and informative marine climate change indicators.

> Ability to model/predict the impact of climate change on the Irish marine environment.

> The provision of informed, knowledge-based scenarios on climate change impacts on

the various marine sectors.

Research teams in new areas of climate research will work with active third-level and other
institutional based researchers. The nature and scale of research will demand extensive
international collaboration to extract local predictions from global climate models. It is
envisaged that Irish research teams will play a key role in large, interdisciplinary, collaborative
research projects to be supported via competitive national and international (EU Framework
Programme) research funding Programmes. 
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5.3.3  Policy Support Research Measure

The Policy Support Research Measure will use the knowledge derived

from marine related research, and data obtained by monitoring the

marine environment, and marine related issues, to inform public policy. It

will contribute to the governance and regulation of the sector and inform

marine related decision making in the public and private sectors. The

Measure will provide information to support the spatial and economic

development of coastal and ocean areas. Decision making in relation to

Ireland’s international position and the impact of decisions taken

elsewhere as they relate to marine matters, will be informed by this

Measure. The Measure also supports research into knowledge and

information management systems required to capture and disseminate

marine data and information and hence are relevant to a wide customer

base. In meeting the needs of various groups, a more innovative,

customer driven and market conscious ethos and practice in the public

sector will be visible. 

The Policy Support Measure consists of three major Research Programmes,

as follows: 

Research Programme 1 Marine Environment 

2020 VISION

By 2020, Ireland will have healthy marine ecosystems that sustain and

support a dynamic maritime economy i.e. food, energy. shipping, tourism.

As part of its commitment to generating and applying knowledge for

social and economic benefit, Ireland will have in place an integrated

policy and regulatory system to ensure the sustainability of marine

ecosystems while allowing for the rational use of marine resources. 

National marine policy will be driven by an overarching goal to have

healthy marine ecosystems that sustain indigenous biodiversity and

provide for existing and new uses of marine and coastal resources. 

Ireland will be fully compliant with the requirements of EU marine

legislation and international conventions to which it is a contracting party,

and will be able to demonstrate, through the compilation and regular 
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   & Legal Research



publication of a suite of appropriate environmental assessments, the maintenance of a

high quality marine environment. 

Ireland will have developed a marine brand identity, with a high quality environment

and robust economy. This brand will form part of a marketing programme for the

seafood, tourism and other marine sectors.

2013 OBJECTIVES

1 Support the implementation, on a multi-agency basis, of environmental legislation.

2 Support the sustainable development of marine resources and sectors through:

> Establishment of a system of marine spatial planning and the introduction of a

comprehensive system of ICZM;

> Identification of environmental indicators and development of sectoral Codes 

of Practice; and

> Measurement and mitigation of environmental impacts.

3 Enhance our understanding of marine and coastal ecosystems as a basis for

environmental policy and sustainable resource management.

4 Support environmental and resource management and protection strategies, which

will underpin an expanding marine based tourism and leisure sector. 

5 Protect, maintain and, where necessary, enhance marine biodiversity.

6 Integrate data sets, carry out assessments, improve data availability and apply this

science-based knowledge in policy-making and ecosystem management.

7 Develop stronger national collaborations (e.g. between lead agencies and research

performers) and improved capabilities, methodologies and technologies for marine

environmental monitoring.

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> The publication of Irish river basin plans.

> A network of inshore and offshore Marine SACs.

> Codes of Practice for main industry sectors, including aggregates, aquaculture, energy,

fisheries, ports and shipping, and tourism.

> Data and advice to support compliance with national and EU legislation. 

> Environmental indicators for marine resources.
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> Well established environmental modelling capabilities.

> Development and adoption of novel environmental monitoring tools and technologies. 

The proposed research involves scientists at the Marine Institute and other state agencies
collaborating with the third-level sector and international research teams. New institution-
based researchers will be added to reinforce research in priority areas. Funds will be leveraged
from the HEA and the EU. 

Research Programme 2 Knowledge and Information Management 

2020 VISION

By 2020, Ireland will be a leader in scientific knowledge management with information

on Ireland’s marine resources effectively managed, easily accessible and routinely used

to support national and international policy and management decisions.

2013 OBJECTIVES

1 Develop a National Coastal and Marine Information Service, in order to:

> Deliver key demand-driven information services targeted to the specific needs of

stakeholders and sectoral groups;

> Provide data and information for policy development and regulatory activities;

> Develop the capacity and expertise required to integrate data and information in

order to improve the quality of scientific advice;

> Provide a single mechanism for capturing and reporting on the availability of

marine data holdings; and

> Ensure that relevant data generated by research projects is passed, where

appropriate, into use in monitoring and management programmes.

2 Promote an effective marine knowledge infrastructure and policy at a national level.

3 Identify and develop emerging technologies that will support knowledge and

information management objectives in the marine sector.

4 Establish data management standards for new national strategic research

programmes.

5 Ensure a high profile for marine data sets when data and information policy and

legislation are being framed at national and international levels.
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Key Research Programme Outputs 2007 to 2013

> New inter-agency information services that target the needs of specific stakeholders

and are linked to single marine information portal.

> Data and information on Ireland’s marine resources that is accessible by all stakeholders.

> An integration of data from research programmes with data from routine monitoring

programmes to support generation of value-added products and services.

> National standards to support the management and dissemination of marine data.

> The use of high-performance computing to increase Ireland’s capacity to analyse large

volumes of data.

> Enhanced interfaces that support the visualisation and interpretation of complex

marine data sets.

Support will be provided to research teams based at third-level institutions and public research
agencies to enable new research and a continuation of current research activity. Innovative and
collaborative approaches will be encouraged to add value to data collected via core agency
funds and to drive research among a broad range of users to derive new knowledge services
and products.

Research Programme 3 Policy, Socio-Economic and Legal 

2020 VISION

By 2020, there will be a much greater national awareness of both the market and non-

market value of the marine resource. Greater synergies among the productive sectors

utilising the resource will exist. This will result in an increased overall contribution of

marine resources to Irish regional, social and economic development.

The outputs of marine related research and innovation will be employed to deliver on

the broader social, environmental and public policy requirements that are unique to the

marine area. Marine research will support and inform policy development, and, in turn,

an appropriate legislative and regulatory framework will underpin new policy.

2013 OBJECTIVES

1 Achieve an understanding of issues relating to the competitiveness of the Irish 

marine sector.

2 Ensure the availability of high quality socio-economic data for all marine sectors

through collaboration with the relevant data collection agencies.
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3 Develop an understanding of the changing skills and labour, supply and demands

needs of the sector.

4 Develop/adapt techniques that will allow the identification and, where possible,

quantification of the non-market benefits associated with marine resources.

5 Promote an awareness of these non-market benefits and incorporate understanding

of them into future policies for the development of the sector.

6 Establish a knowledge base for efficient and responsive regulation and policy

development.

7 Achieve a balance between regulation and development policies in order to

maximise sustainable economic development. 

8 Develop a better understanding of the culture of marine-dependent communities.

KEY RESEARCH PROGRAMME OUTPUTS 2007 TO 2013

> A definition of the factors that determine the marine sectors competitiveness.

> High quality marine related socio-economic data.

> Techniques to identify and quantify non-market benefits of Ireland’s marine sector

> A knowledge base that supports policy development. 

Responsibility for policy research activity rests with the third-level and public research
agencies. To-date very little policy research attention has been directed at the marine resource,
Ireland’s largest natural asset. Funds will be provided to build capacity and capability within
existing research teams to support marine related socio-economic and legal research to inform
the development of appropriate social, environmental and public policy. 
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5.3.4  Marine Innovation Supporting Programme 
Support for research and development is often motivated by the economic returns

associated with innovation, however it is important to recognise that research is not

synonymous with innovation but is, in fact, only one (albeit significant) input to

innovation. Reflecting a critical weakness of Ireland’s marine sector - its research and

technological immaturity - the Marine Innovation Programme recognises the need for 

(i) an innovative approach to be taken (by the lead implementing agency) to the

establishment and management of the research measures in this Strategy and 

(ii) the provision (by relevant development agencies) of a targeted suite of industry
support actions to address the developmental issues facing the sector. The achievement

of these twin objectives is imperative to the success of this Strategy and to the sector’s

desire to achieve economic growth.

The Innovation Programme is a cross-cutting support measure appropriate to all three

Research Measures planned in this Strategy. It encompasses a significant range of

technical support measures associated with the management and delivery of the

Strategy by the lead implementing agency. This includes dedicated programme

management resources, third-level – industry brokering and facilitation, technical

mentoring, the stimulation of international collaboration and networking and support

for commercialisation. The ability to commercialise the outputs from a research and

development programme is an essential, yet often missing, component of management

practice. It requires a closer alliance between industry, the agencies that fund research

and the development agencies. 

The Innovation Programme also encompasses the need for the provision of 

co-ordinated supports by the state’s industrial development agencies. The provision of

supports to firms in the marine sector to help them to improve their ability to manage

technology at all stages of their value chain is recognised as essential; by the firms

themselves and by development agencies. Helping firms to establish or engage in
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research and development activity, whether related to the creation of new products or

production processes directly supports the creation of a competitive advantage. 

As specified in the Enterprise Strategy46 the conditions required for innovation are

crucially dependant on complementarities and interactions between a range of players.

In the context of this strategy further research is required to identify the barriers (internal

and external) to innovation in the marine sector to feed into the design of appropriate

‘development agency’ support measures. As the strategy evolves it will be essential to

identify what areas of skills are critical for boosting innovation in the sector and support

the development of a comprehensive strategy to strengthen the supply and demand for

skills. This includes the need to examine new requirements for vocational training to

support the adjustment of skills to labour market needs within the sector and

opportunities for the third-level sector to partner with employers to increase the

exposure of science and engineering graduates to opportunities in the marine sector.

This Programme will support specific innovation related actions in each of the three

Research Measures as outlined below. 

Industry Innovation Programme 

The Programme targets research that directly influences, supports or creates new

industrial and commercial opportunities, and the creation of economic wealth by firms

operating in the marine sector. The Industry Research Measure relies on the ability of

firms operating in the sector to overcome barriers to innovation to become truly

innovative in all aspects of their business. It also demands that support and

development agencies (Marine Institute, Enterprise Ireland, IDA, BIM and Sustainable

Energy Ireland) collaborate closely to respond in an integrated manner to the needs of

the sector. To ensure that innovation is facilitated and accorded a high priority under

the 

46 Ahead of the Curve, Ireland’s Place in the Global Economy. The Enterprise Strategy Group, July 2004.
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Industry Measure, the following three specific actions are proposed: 

Firms in the marine sector must be offered training and development supports to allow

them to fast track their growth on the back of innovation. This will require collaboration

and co-ordination between development agencies to deliver innovation management

training to all firms in the sector, including the many small indigenous firms. Only by

developing new capabilities will the marine industry sector be able to absorb new research

and technologies and utilise them in new products and processes, which create value for

the firm. The ability to manage technology, as opposed to engaging in high-level research,

will ultimately determine the success of the largely indigenous marine firms. Firms will need

to be able to access and acquire new skills and technical expertise to manage the new

technologies on which future marine business will be based. 
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Actions Description

Industry Measure – 
Programme Management > Dedicated programme management to ensure

ongoing relevance of programmes to commercial

needs and their responsiveness to market dynamics

> Dedicated research project mentoring and advice on

routes to commercialisation

> Provision of R&D partnering advice and services

Company Development > Development and delivery of Research, Technology

and Innovation Management Training Programmes

> Mentor Programme

> Innovation Watch – development of mechanisms 

to promote market, technology and environmental

opportunities

Capability Enhancement > Tech Start/Tech Man graduate placement 

programmes

> Third-level – Industry staff exchange

> Networking

> Feasibility funding



Discovery Innovation Programme 

The Discovery Measure involves leading edge research in marine

biotechnology/biodiscovery, marine technology, functional foods, renewable ocean energy

and climate change. Each research sub-programme in the Measure, as evident in the 2013

objectives, targets critical research and commercial actions on which to build economic

success. Implementing the Discovery Measure and securing its key objectives requires

innovation, not only on the part of the researchers, but also on the part of those involved

with managing and supporting the Measure. The Discovery Measure requires considerable

effort by all concerned with its operation and management to ensure its overall success.

The actions necessary to support the Discovery Measure are described below.
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Industry Innovation 
Programme

Policy Support 
Innovation Programme

Discovery Innovation 
Programme

To support industry to develop R&D management and development capability and to support the commercialisation of R&D outputs

Actions Description

Discovery Measure –
Programme Management > Dedicated Programme Facilitation and Management 

> Stimulate the formulation of new third level-industry

research partnerships at national and international level 

> Clear procedures regarding the use and commercial

exploitation of information and knowledge generated

by research programmes 

Capacity & Capability Enhancement > Networking 

> Industry/Third-level Brokerage Events.

> Supporting researchers to become more proficient at

research management

> Research Synergies 

Commercialisation > Market Intelligence

> Management of Intellectual Property



Policy Support Innovation Programme 

The Policy Support Measure informs both national and international policy

development. The implementation of the Measure involves the delivery of specific

research programmes in marine environment research; knowledge creation and

information management research; and policy, socio-economic and legal research 

and incorporates research that is relevant to underpinning Ireland’s significant marine

tourism sector. Overall, there is a considerable public-good research component in the

Policy Research Measure. If this is to be fully realised, it will demand co-ordinated

management across each research Programme, to ensure consistency of performance

and output delivery. The role of the Policy Innovation Programme is to support and

enable Policy Research goals to be delivered. The planned actions are described below.
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Industry Innovation 
Programme

Discovery Innovation 
Programme

Policy Support 
Innovation Programme

To support industry to develop R&D management and development capability and to support the commercialisation of R&D outputs

Actions Description

Policy Support Measure –
Programme Management > Dedicated Programme Management 

> Stimulate the formulation of new third level-industry

research partnerships at national and international level 

> Clear procedures regarding the use and commercial

exploitation of information and knowledge generated

by research programmes 

Co-ordinated Multi-agency > Development of access to information 

Development Mechanisms and the means to co-ordinate and disseminate this

information to users

Promote Public Awareness > Stakeholder feedback

> Seminars, dedicated web sites, focused scientific

reports and general publications

International Dimension > Promote international research linkages 

to ensure calibration of Irish policy with 

international policy developments

Downstream commercialisation > Industry focus groups to examine opportunities 

of information collected for for commercial spin offs associated with the use 

basic monitoring and commercial exploitation of research data 



5.3.5  Infrastructure Supporting Programme 

Research infrastructure is defined as specialist facilities and/or resources that provide

essential services to research communities in the academic and industrial domains, for

basic and applied research. Examples include research vessels, instrumentation and

sampling equipment, libraries, databases, in-situ and mobile observation systems, high

capacity and high-speed communications networks and high-level computing facilities.

They may be ‘single-sited’, ‘distributed’ or ‘virtual’. Research infrastructure are an essential

requirement for the development of leading-edge research in scientific and technological

fields, and can, by their existence, foster new science and partnerships and have a

significant economic, social and environmental impact. In essence, they are the essential

tools without which science cannot progress.

The provision of a specialist marine research infrastructure is essential to the delivery of this

Strategy. It represents a significant and long-term financial investment in national marine

science and expands Ireland’s existing capacity to engage in high-quality research. Some of

the required infrastructure may be amenable to Public-Private Partnerships; and other more

suited to direct grant-aid. Elements of the research infrastructure will act as ‘research and

technology enablers’, facilitating the development of niche knowledge-based products and

services, and supporting industrial development. The new facilities, equipment and human

resources will stimulate, and further strengthen, joint public-private research partnerships

with international and multinational companies in the food, medical, pharma-chem, energy

and sensor technology sectors, amongst others. Such collaborations are an essential feature

of Ireland’s marine science research vision into and past the next decade. The new

infrastructure will provide essential support in areas where there exists real opportunities for

scientific and commercial development, and where there exists a core of Irish expertise (e.g.

marine science, ICT, biotechnology and environmental sensors). 
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Marine Research Infrastructure Requirements 2007-2013

> Seabed & Resource Mapping  

> High-End Computing Capacity (Access)    

> Test and Demonstration Facilities for 
 Marine and Coastal Observatories and
 Monitoring Systems

> Extension of Ocean & Coastal 
 Monitoring Network 

> Research Vessel – Fund to Access Ship time  

> National Equipment Pool  

> Robotic Platforms  

> Test Facilities for Offshore Energy  

> Specialist Laboratories & Facilities    



A suite of specialised research infrastructure has been identified (Table 5.1) to advance

the marine research agenda and address the opportunities and challenges identified in

this Strategy. The new infrastructure will support research and development priorities

identified in each of the three key Research Measures (Industry, Discovery and Policy

Support). Implementing this Strategy includes the provision of greater access to

specialist marine research infrastructure. Researchers will enjoy increases in the

availability of essential equipment. These new investments, driven by the demands of

the marine sector for access to greater knowledge, will position Irish marine science and

the marine industry, at the cutting edge of scientific, technological and industrial

development.

The Strategy calls for investments to maintain all existing state-of-the-art marine research

infrastructures, including the ocean-going Celtic Voyager and Celtic Explorer and the

Ocean Data Buoy Network and for investments needed to complete the mapping of

Ireland’s Seabed (INFOMAR Project). These initiatives have already brought Ireland and

Irish researchers, to the forefront of marine research: enabling their participation in

prestigious international and regional (European Union) research and development

programmes. Together with the Marine Institute’s new laboratory and other research

facilities at Oranmore, they provide all researchers with access to international ranked

facilities. The proposed new infrastructures, to be established over the period 2007-2013,

will further advance Ireland’s marine research and innovation capabilities.
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Marine Infrastructure Requirements 2007-2013 Industry Discovery Policy

Seabed & Resource Mapping *** *** ***

Access to High End Computing Capacity ** *** **

Test & Demonstration Facilities for Monitoring Technologies ** *** **

Deep Sea Observatory * ** **

Robotic Platforms ** *** **

Extension of Ocean & Coastal Monitoring Network *** * ***

Research Vessel – Ship Time *** ** ***

National Equipment Pool * * ***

Test Facilities for Offshore Energy *** *

Specialist Laboratories & Facilities *** *** ***

*** Critical
** Very Important
* Relevant

Table 5.1 Marine R&D Infrastructure Requirements 2007-2013
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Transas

The USA based firm Transas, a world leader in the delivery of advanced technologies for
the maritime industry, established its international headquarters in Cork in 2003. Behind
this move was Ireland’s attractive development environment for IT businesses. Transas’
high-technology marine products include onboard data management systems,
electronic cartography, training simulators, coastal surveillance, waterside security, fleet
management and crisis management systems. Transas set the world standard for
maritime transport safety and security, a position it has retained for 15 years. From its
Cork base, the company now participates in a number of UN and EU financed programs,
as well as in projects with other international maritime organisations. Founded on a
platform of continuous innovation, Transas employs over 1,000 people world-wide,
operates in more than 100 countries and reported sales of US$97 million in 2005.
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Harnessing the Potential of Ireland’s Knowledge-based Economy for Economic and

Social Well-being – Harmful Algal Blooms 

Toxic plankton species, single-celled plants and animals that live in the sea, pose a
threat to Ireland’s shellfish industry and to the livelihood of the local communities
that rear and harvest shellfish. Whilst they were once confined to a few coastal areas,
algal blooms - massive congregations of these micro-organisms - are now common
in Ireland. Such blooms produce toxins and which accumulate in filter-feeding
shellfish such as mussels and oysters, making them unsafe to eat. They can also lead
to deaths of wild and farmed finfish that come into contact with the toxins. A
research programme, set-up and led by the Marine Institute, and involving
researchers from Japan, New Zealand, Norway and the USA working with Irish
researchers at NUIG, UCD and Letterkenny IT,  have targeted these harmful algal
blooms (HAB’s). As a result of this work, we now have a detailed understanding of the
main biotoxins that affect Irish shellfish and a much better understanding of the
factors that lead to HABs. As a result, Ireland’s aquaculture is better able to ensure
the quality of the product it places on Irish, European and World markets. 
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6.1  Introduction 

This chapter sets out the overall level of
investment required to deliver on the Marine
Knowledge, Research & Innovation Strategy for
Ireland 2007-2013. It also highlights the
opportunities to embed this Strategy within the
broader context of the National Development
Plan 2007-2013 and the National Strategy for
Science, Technology and Innovation 2006-2013.
The underlying premise of this Strategy is that
the marine sector, embracing as it does a whole
range of high growth-potential activities, has a
real capability to deliver the results to which the
knowledge economy (see Section 2.4) aspires.

Significant opportunities exist in both existing

sectors and in new areas of activity and will be

fuelled by a combination of new start-ups, the

growth and expansion of existing indigenous

companies and the attraction of foreign direct

investment. 

The Irish Government’s economic strategy clearly links

future growth in output, employment and productivity to

the creation and exploitation of knowledge. An increase in

R&D intensity47 from its current level of approximately 1.4%

of GDP to 2.5% of GDP by 2010 is required. 

6 Investment Requirements and Proposals

47 The ratio of R&D to GDP
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Achieving this target will require substantial growth in public and private sector R&D

investment. This represents a significant challenge and will require co-ordinated and

targeted sectoral actions to deliver value and results. This Strategy represents the Marine

Sector’s response to the achievement of the knowledge economy. 

The investment requirements and proposals for Sea Change -A  Marine, Knowledge Research

and Innovation Strategy 2007-2013 are based on the following foundations: 

> This is a national strategy; therefore, the total cost of delivery has been estimated

assuming that implementation budgets will be spread across multiple government

departments and agencies.

> The investment needs detailed in this chapter relate to the requirement for public
funds over the period 2007-2013.

> The investment requirements were arrived at by estimating, in detail, the specific

costs associated with delivering on each of the objectives under the research and

supporting programmes. 

> The continued funding of a dedicated Marine Research Measure under the new NDP

2007-2013 is assumed. 

> It is intended that this Strategy will serve as a blueprint, to which other agencies can

align their objectives and formulate their R&D investment plans related to marine. To

this end, extensive dialogue has taken place with other agencies and a genuine

attempt has been made to flag specific potential future sources of funding and

marine research priorities from within ‘other agency’ budgets. 

> An estimate of the existing levels of ‘core’ agency48 expenditure on marine R&D has

been made. The extent to which future core exchequer resources can be applied to

address the objectives of the Strategy has been assessed. This is referred to later in the

chapter as ‘application of future core resources/exchequer funds’ and has the impact

of reducing the overall level of new monies being sought; i.e. it assumes that existing

levels of exchequer investment will be maintained going forward and focused on

meeting some of the aims of this Strategy. 

> Estimates are provided for further additional funds that could be leveraged from

industry or the EU, over and above the total public sector requirements. 

48 Marine Institute and BIM only
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6.2  Total Level & Focus of Proposed Investment 
This plan sets out a framework for selective and managed investment in marine

research and innovation over the period 2007-2013 to meet the objectives set out in

this Strategy. The total level of investment required is €365 million to be sought from

the following sources: 

> €162 million (45%) from a new Marine NDP Research Measure 2007-2013 via DCMNR.

> €86 million (23%) from other agency NDP budgets 2007-2013 (e.g. HEA, IRCSET, SFI,

SEI, EI, etc.) where there is synergy between the objectives of this marine strategy and

the objectives of these agencies programmes. Significant effort has already gone into

identifying the strategic fit with other agency objectives, developing a dialogue with

relevant agencies and to developing complementary initiatives. 

> €94 million (26%) from future core exchequer budgets (principally the Marine Institute). 

> €23 million (6%) from competitive EU research and infrastructure programmes.

In addition to the resources outlined here (€365 million), the Marine Institute estimates

that a further €100 million in research funds could be leveraged from the EU and private

sector sources. 

The graph below outlines the proposed expenditure profile (€365 million) over the

period 2007-2013. Total investment requirements increase steadily from approximately

€41 million in 2007 to €59 million in 2011. The reduction in spend in 2012 reflects the

delivery of the major research infrastructure components of the Strategy. 
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Total Investment €365m Expenditure Focus

€20m €30m €40m €50m €60m €70m

2007

2008

2009

2010

2011

2012

2013 Growth & Development Objectives 

Environmental Resource 

Management Objectives

56% 44%



The Strategy clearly sets out to achieve six key objectives which broadly fall into two main

categories (1) growth and development objectives and (2) environmental and resource

management objectives. As stated above the proposed level of public investment in the

strategy is €365 million. Fifty six percent (56%) of this will support research that will deliver

economic growth and sectoral developmental objectives. The other 44% of funds will be

invested in research that will contribute to the delivery of national and international

environmental management obligations and ‘public good’ outcomes. 

6.3  Investment in Research Measures & Supporting Programmes 
The Strategy comprises three Research Measures and two Supporting Programmes. The

table below gives a breakdown of total planned investment by Research Measure and

Supporting Programme. It also provides a breakdown of the likely sources of funds. 
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Research Measure/ 
Supporting 
Programme 

Total Investment 
Required 2007-2013

% of Overall 
Investment Dedicated Marine 

NDP Funds  
Other Agency 

NDP Funds 
Future Core 

Budgets 
EU 

Breakdown of Investment Requirements 2007-2013

Industry 
Research Measure  €137 million  37%   €58m  €20m  €59m  –

Discovery 
Research Measure  €70 million  19%   €15m  €53m  – €2m  

Policy Support
Research Measure  €46 million  13%   €33m  –  €13m –  

Infrastructure 
Supporting Programme  €101 million  28%   €49m  €9m  €22m €21m

Innovation Supporting
Programme  €11 million  3%   €7m  €4m  – –  

Total  €365  million     €162m  €86m  €94m  €23m

Likely Sources of Funds

Table 6.1 Breakdown of Investment Requirements & Likely Sources of Funds 2007-2013



Table 6.1 highlights the following: 

> Thirty seven percent (€137m) of the overall investment will be targeted into the

Industry Research Measure. This Measure targets the existing and largely indigenous

marine sub-sectors in food, aquaculture, shipping and energy. It aims to support

initiatives that improve competitiveness and environmental management and directly

influences or creates new industrial and commercial opportunities as summarised in

Table 6.2. Proposals for funding this Measure include €58m to come from a new

Marine Research Measure under the NDP 2007-2013. A further €20m to come from

‘other agency’ NDP research budgets (i.e. Enterprise Ireland – Seafood Processing

Research Programme). Approximately 43% of the funding for research under this

Measure can come from future core exchequer budgets, assuming that they continue

in line with recent current spending profiles. (See Appendix H for a profile of

proposed expenditure over the period 2007-2013). 

> Nineteen percent (€70m) of the overall investment will be targeted into the Discovery
Research Measure to strengthen and build new multidisciplinary research capacity

and capability in fundamental technologies linked to marine applications. Table 6.2.

provides a summary breakdown of the planned investment. Of the €70m in overall

investment for this Measure, it is proposed that €15m would come from a new Marine

Research Measure under the NDP 2007-2013, which would focus on research activities

related to e.g. renewable ocean energy and technologies. The remainder of the

planned research activity under this measure is eligible for funding by Science

Foundation Ireland, Higher Education Authority, Enterprise Ireland, Health Research

Board etc. It is assumed that ‘other agency’ research budgets would fund on a

competitive basis up to 75% (€53m) of the Discovery Research Measure. (See

Appendix H for a profile of proposed expenditure over the period 2007-2013).

> Thirteen percent (€46m) of the overall investment will be targeted into the Policy
Support Research Measure to support policy development and implementation,

governance of our extensive marine resource, environmental management and

enhancement of public information services. Of this, it is proposed that €33m would

come from a new Marine Research Measure under the NDP 2007-2013. The focus of this

investment is outlined in Table 6.2. The remainder of the funds required for this Measure

would come from ‘future core exchequer funds’, principally the Marine Institute. (See

Appendix H for a profile of proposed expenditure over the period 2007-2013).
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> Twenty eight percent (€101m) of the overall investment will be targeted into the

Infrastructure Supporting Programme. Of this, it is proposed that €49m (48%) would

come from a new Marine Research Measure under the NDP 2007-2013. A further €9m

would come from ‘other agency’ NDP budgets and is primarily targeted at support for

new laboratories and scientific facilities associated with the development of successful

research initiatives under the Discovery Research Measure. Approximately €22m

would come from future core exchequer funds specifically associated with the

approval of funds for the completion of the National Seabed Mapping Project.

Another €21m is to be targeted from the EU specifically linked to the establishment of

a Deep Sea Observatory that would form part of a European Network. (See Appendix

H for a profile of proposed expenditure over the period 2007-2013). 

> Three percent (€11m) of the overall investment will be targeted into the Innovation
Supporting Programme. It is proposed that €7m of this would come from a new

Marine Research Measure under the NDP 2007-2013. These funds would be utilised by

the lead implementing agency for the Strategy (Marine Institute) to mobilise new

industry – third-level research teams and partnerships at national and international

level, to provide technical mentoring for industry research projects and to develop

innovative approaches to the management and delivery of the outcomes associated

with the Strategy. A further €4m would come from ‘other agency’ NDP budgets aimed

at the provision of a targeted suite of industry support actions to address the

development of research management competencies within firms, commercialisation

and knowledge transfer, absorption and technology adoption needs. In the process of

preparing this Strategy the Marine Institute and Enterprise Ireland discussed their

respective roles with regard to stimulating innovation and in this respect a

partnership approach is inherent in the delivery of this programme. 

Table 6.2 opposite provides further summary details on the planned focus of investment

under each Research Measure and Supporting Programme. 
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6.4  Conclusion 
In summary, the investments required to support the implementation of this Strategy are

significant, yet appropriate to the delivery of the objectives set out. They enable the sector

to build upon the already major advances made in marine research in the period of the

current National Development Plan. In addition, they link closely with, and are

complementary to future strands of basic research funding as provided by Science

Foundation Ireland, the Higher Education Authority, the Research Councils and in the case

of more applied research the future measures of Enterprise Ireland, Sustainable Energy

Ireland, the Health Research Board, Teagasc, the Environmental Protection Agency etc. 

Not only are these investments a contribution to realising national research policy

objectives, they are fully consistent with the development of the European Research

Area, a concept agreed by European Heads of Government at the Lisbon meeting of the

European Council. Considerable ‘value for money’ for the State is embodied within the

Marine Knowledge, Research and Innovation Strategy 2007-2013. It enables a

continuation of high potential and commercially-oriented work and opens up the

marine research sector to the possibilities of achieving an enhanced level of

performance in competitive EU funded FP7 research programmes.

An integral component of the implementation of the Marine Knowledge, Research and

Innovation Strategy is performance monitoring and evaluation. Each Measure will be

evaluated for consistency with core objectives, the quality of outputs and value for

money (Chapter 8). 
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7.1  Introduction 

Sea Change – A Marine Knowledge, Research
and Innovation Strategy for Ireland 2007-2013
was prepared in consultation and collaboration
with industry, development agencies,
government departments and research
performers. Its successful delivery relies on a
strengthening of this collaboration, supported
by the establishment of clear implementation
mechanisms and operating frameworks. 

The Strategy provides a series of linked and

related research and support measures funded

by a combination of public and private sector

investments. A flexible approach that builds on

established research and development initiatives

is required to achieve the required synergies

between key agencies, research providers and

the marine enterprise sector. Further, in order to

achieve the objectives, all parties to the Strategy

need to expand their missions to stimulate

innovation. 

The ability to cope with rapid change is central to the

delivery of any research strategy and the implementation

of ‘Sea Change’ requires a determined and speedy

response by all parties. 

7 Implementing the Strategy through 
Integration and Co-ordination 
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7.2  Implementation Goals, Framework & Mechanisms 
This Strategy aims to maximise the scientific, economic and social potential of Ireland’s

marine resource. The intended outcomes include a range of capability and capacity

enhancements designed to exploit core strengths and deliver new commercial

opportunities and policy options. The process and goals by which the Marine

Knowledge, Research and Innovation Strategy will meet the needs of the marine sector

is outlined in Figure 7.1.

The need for a partnership approach to the delivery of the strategic outcomes outlined

above has been clearly highlighted by foresight panels and industry representatives. 

The specific roles to be filled are as follows: 
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> Improved national 

 research capability

> Increased research capacity

> Internationally 

 competitive sector

> Creation of new knowledge

 intensive commercial 

 opportunities

> Science based policy 

 development

> Knowledge transfer

> Sustainable development 

 of indigenous resources

Strategic OutcomesKnowledge Activity
> Assist the marine sub-sectors 

 to improve competitiveness

> Build new research capacity

 and capability

> Contribute to national objectives

 in transport, energy, environment 

 and health

> Inform public policy, governance

 and regulation of the marine

 sector

> Sustainability and protection 

 of marine biodiversity and

 ecosystems

Strategic Objectives

Innovation 
Supporting Programme

Infrastructure 
Supporting Programme

Figure 7.1 Marine Knowledge, Research and Innovation Strategy – Implementation Goals



> High Level Direction, Co-ordination and Monitoring
A high level Steering Group comprising a partnership of industry, state agencies and

research performers will be established to guide and monitor the delivery of the

Strategy. This group will report to the DCMNR and be supported by the lead agency

with operational responsibility for implementing the Marine Knowledge Research, and

Innovation Strategy 2007-2013. 

> Lead Implementation Agency
The Marine Institute is the lead implementation agency with responsibility for driving

the implementation of the Strategy, co-ordinating ‘other agency’ inputs, stimulating

third-level – industry research partnerships, administering research programmes and

tracking and reporting on outcomes. 

> Implementation Teams
In addition to the High-Level Steering Group, implementation teams, responsible for

guiding the development and delivery of the Strategy under each of the three

Research Measures, will be set-up. They will comprise representatives of the main

partners, providing the necessary inter-agency co-ordination required to deliver on 

the Strategy’s goals (see Section 7.4).
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LEAD IMPLEMENTATION AGENCY

HIGH LEVEL STEERING GROUP

Industry 
Implementation Team

Discovery
Implementation Team

Policy Support
Implementation Team

Figure 7.2 Implementation Framework



The Implementation Mechanisms to be evolved through the implementation

framework outlined, will include: 

> Dedicated marine sector research funding measures and supports. 

> Inter-agency collaboration and co-ordination in delivery of measures.

> Development and delivery of complementary measures prioritised within ‘other

agency’ goals and objectives.

> Appointment of programme managers and dedicated inter-agency contact points. 

> Establishment of a transparent performance monitoring system, which is responsive

to changes in the industrial, scientific and policy environments. 

7.3  Key Players in the Delivery of the Strategy
This Strategy resulted largely from inputs provided by industry, policy makers and public

sector development and research agencies. Each will have a key role to play in the

successful delivery of this Strategy as outlined below: 

> Industry: Responsible for collaboration with research performers and for the

commercialisation of research outputs.

> Research Performers: Responsible for definition and management of research and

development activity; knowledge transfer and for providing the necessary technical

support to the commercialisation process.

> Development Agencies: Responsible for identifying and presenting the development

needs of their client base; delivery of the innovation support measure, funding the

development initiatives and contributing to the management and delivery of the

overall Strategy.

> Government Departments: Maintaining a policy outlook and pro-active administrative

systems which are supportive of the development of the marine sector and which

ensures the availability of public resources necessary to deploy the Strategy. 

7.4  Implementation Teams
In addition to the High-Level Steering Group, specific implementation teams to guide 

the design, development and delivery of the various research programmes under each

Research Measure will be established. The tables below indicate the main players from a

policy, performance and support perspective that could contribute to the delivery of each

of the three Research Measures. The Marine Institute will act as the lead implementation

agency and will co-ordinate the establishment of appropriate implementation teams

drawn from the most relevant combination of the players identified as follows:
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Programmes

Shipping & 

Maritime Transport

MI DCMNR Department 

of Transport

BIM EI Údarás HEA PAD *Inland Fisheries 

Authority

Seafood Processing

Shellfish Aquaculture

Fisheries Resources
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Offshore Oil & Gas

Industry Third-level Agencies
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 • • •  •  •    •

  • • • • • • •   • 
  • • • •  • •   • 
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Management
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Programmes Industry Third-level Agencies Government 
Departments

Table 7.1 Main players in the Industry Implementation Team *Central and Regional Fisheries Boards

*Central and Regional Fisheries Boards

Table 7.2 Main players in the Discovery Implementation Team

Table 7.3 Main players in the Policy Support Implementation Team



7.5  North/South Dimension
It is envisaged that the North/South dimension of the Strategy will be evolved in

conjunction with relevant departments, agencies and research performers. Strong 

North/South links already exists between public research institutes and the third-level

sector. There is also active industry – third-level linkages under InterTrade Ireland’s

FUSION programme. The Marine Institute under its NDP Marine Research Measure is

currently funding a number of North/South research projects. 

In the context of this Strategy opportunities for research collaboration have been identified

in the areas of sea fisheries science, aquaculture development, marine tourism and leisure,

renewable ocean energy, biotechnology and marine resource/environmental assessment

and management. Cross-border co-operation confers considerable advantages in terms of

sharing the costs of research projects and provision of access to specialist infrastructures

and research expertise not available in the other jurisdiction. 

7.6  Funding for Implementation 
As set out in Chapter 6, funds for the delivery of the Marine, Knowledge, Research 

and Innovation Strategy will come from five different sources: 

> Core exchequer funds

> Agency NDP allocations 2007 to 2013

> The Marine NDP 2007-2013

> European programmes

> Industry contribution.

The diversity of sources reflects the level of importance to be attached to co-ordinating

efforts and aligning the objectives of key players in a strategic context to maximise the

economic and social returns from the marine sector by the creation, application and

exploitation of scientific and technological knowledge. The Strategy acknowledges the

necessity to apply significant funds to the marine sector in–line with other national

investments to develop Ireland’s knowledge economy. 
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7.7  Monitoring and Reporting Progress
A feature of the Strategy is the establishment of a transparent system for monitoring

and reporting on progress, which is responsive to changes in the industrial, scientific,

and policy environments. Performance indicators and the process to enable

performance evaluation are inbuilt into each measure (see Chapter 8). 

The High-Level Steering Group will receive monitoring reports from the Lead

Implementing Agency on an annual basis throughout the Strategy’s implementation

period – 2007 to 2013. These reports will include specific reports that highlight inputs,

outputs and impacts for each of the Research Measures and Supporting Programmes.

The lead agency working in consultation with industry, research performers and

development agencies will be required to review the Strategy at planned intervals and

to develop responses to new requirements or to any identified deficiencies. 
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Promoting Innovation and Entrepreneureship Amongst Researchers – 

Water Quality Sensors

In common with all other EU member states, Ireland is involved in rolling out the
implementation of the European Union Water Framework Directive. Continuous
monitoring of water quality, poses scientific and management challenges for the Local
Authorities who have to do this work. They require innovative tools and systems to
help them to track water conditions, in lakes, rivers, estuaries and costal waters. But it’s
not only Irish authorities that need low-cost, simple- to- operate sensing systems;
throughout the EU, demand for novel monitoring is set to rise. This trend is the driver
for a major research project that has some of Ireland’s leading researchers collaborating
with industry to come up with a new range of sensors and sensor systems. The project
brings together experts from the Sensor Research Centre at DCU, UCC’s Tyndall
Institute, the Microprocessor Applications Centre at UL, the South West Regional
Authority and the Marine Institute, working with an Irish SME. This collaboration, is
intended to lead to the development of novel commercial products and services for
sale in international markets.



102



8.1  Introduction 

The Marine Knowledge, Research and
Innovation Strategy 2007-2013 supports
Ireland’s determination to become a
knowledge-based economy: one in which
research, its commercial exploitation, and
other intellectual outputs play a growing role
in driving and sustaining economic growth.
Performance indicators are essential to
manage, monitor and evaluate the success of
the Strategy and its inherent research funding
programmes50,51. 

This Strategy identifies a range of high-level

impacts, which can be used to gauge overall

performance and progress in relation to the

following;

> Economic Performance

> Regional Development / Socio-Economic Progress

> Public Service Delivery

> Environmental Sustainability

> Research Capacity and Capability Enhancement

> North/South Collaboration.

Recognised performance indicators are identified for each

of the Research Measures and Supporting Programmes. In

accordance with the level of funding secured to support

the implementation of the Strategy, the high-level

steering group will confirm the final selection of

indicators. 

8 Performance and Evaluation 

50 ICSTI (2001). Measuring and Evaluating Research.
51 Marine Research, Technology, Development and Innovation Strategy (1999-2003) Synthesis

Review. Fitzpatrick & Associates (2005).
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An indicator is defined, for the purposes of this Strategy, as ‘a quantifiable measure that

facilitates comparison and the identification of change/trends over time’. Its attributes are

that it (a) involves an easy to measure metric, (b) starts from an identifiable and

measurable baseline, and (c) recognises different time-scales for delivery. 

With respect to Research, Technological Development, Innovation and Science and

Technology Programmes, the most widely used assessment model is the Input-Output-
Impact (Outcomes) Model: 

Input: these initiate activity and reflect the various ‘resource inputs’ (e.g. the number

and value of grants awarded) invested in the Programme to achieve the desired outputs

and impacts. Inputs are immediate; known in advance and can be measured from the

outset of the Programme. 

Output: these are the immediate results of an input (investment) and include indicators

such as the number of new products launched; number of patent applications; peer-

reviewed publications; number of new research institution/industry partnerships and

new research performers entering the sector. Some outputs are time dependent and

may take some years to realise (e.g. revenue generated from Intellectual Property Rights).

Impact: these reflect the impact/outcome of the investment and measure the

effectiveness of the programme. They can be a difficult element of the performance

assessment model to measure and attribute. Some impacts may not become apparent

until some years after the completion of the programme. However, they are a measure

of the overall success of the programme.

High-level impacts and performance indicators have been identified in respect of the

research programmes that form the central part of this Strategy. These indicators are in

line with those recommended nationally and internationally (European Scoreboard52)

and include some indicators that are specific to each Measure.

Firms that participate in collaborative projects, whether in the Industry, Discovery or the

Policy Support Measures, will be encouraged to use indicators as a means to measure

how their innovation performance changed.

52 Innovation scorecard
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53 This is a conservative estimate based on contributions from the relevant development agencies.

8.2  High Level Impacts
The Strategy aims to underpin a fifty percent increase in the size and economic

significance of the Irish maritime economy53. Such an impact will see marine research

and innovation driven economic outputs rise from €3 billion to €4.5 billion between

2007 and 2013. It is acknowledged that some of these economic impacts would occur

anyway given a favourable economic climate. The Strategy is however designed to 

(i) increase the competitiveness of the existing sector and in so doing to secure

sustainable growth and (ii) to create the capacity and capability to drive new growth

opportunities that will result in longer-term economic and environmental benefits

beyond the period covered by the Strategy. Therefore in addition to short-term

economic impacts it is essential to judge the success of this Strategy in relation to

specific regional development and socio-economic impacts, environmental and public

service impacts, and research capacity and capability impacts. 

It is important to highlight that the Strategy’s success is dependant on the

implementation of a range of strategic development and policy actions in addition to
research and innovation actions. A comprehensive and integrated approach to marine

related research, development and policy, involving key state agencies, is required to

deliver the required impacts.
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The Impacts

Economic Impacts – 2013 Targets 

An overall increase in the value of the sector from €3 billion to €4.5 billion to include:
> Increased sales of seafood products from €634 million to over €1 billion

> A more than doubling of the value of finfish aquaculture production from 

€56m to €136m

> An increase in the value of shellfish aquaculture production from €45m to €67m

> A doubling in value of the seaweed sector from €10m to €20m, with increasing

targeting of high value-added export markets

> An almost doubling of the value of the shipping and maritime transport sector from

€1.2 billion to €2 billion

> An increase in the value of the marine tourism and leisure sector from €630 million

to €900 million

> Deployment of ocean energy devices in large-scale arrays (10 MW) and grid

connected for commercial demonstration

> Creation of new ‘start-up’ enterprises

Regional Development/Socio-Economic Impacts 2013

>Increased flow of R&D investment (national and international) in projects and

infrastructure funds into regional economies

> Development and retention of human capital (researchers and skilled workforce)

> Attraction of research-intensive marine foreign direct investment to Ireland/regions

North/South Co-Operation Impacts 2013

> Increased cross-border marine research co-operation between research institutes,

third-level and industry partners 

> Shared use of specialist marine infrastructure

> Development of common research agendas and strategies (e.g. Water Framework

Directive, renewable ocean energy, marine biotechnology, marine resource

assessment and management etc)

Public Service Impacts 2013

> An informed knowledge base to support efficient and responsive regulation and

policy development

> A high quality, transparent system of marine spatial planning to facilitate the future

development and management of marine related activities

> New integrated, inter-agency information services targeting the needs of key

stakeholders



> Greater use of modelling, simulation and data visualisation in support of policy

making and on-going strategic planning for the sector

Environmental Impacts 2013

> Compliance with key EU Directives in the marine area

> Management plans and codes of practice in place for key marine sectors including

fisheries, aquaculture, ocean energy, aggregates, ports and shipping, and marine

tourism

> A network of inshore and offshore protected areas (e.g. SACs)

> Key marine datasets accessible to all relevant stakeholders

> Improved understanding of environmental issues and the impacts of climate change

> Protection and enhancement of marine biodiversity

Research Capacity and Capability Impacts 2013

The Strategy seeks to deliver on a longer-term vision to build, on a sustainable and on-going

basis, new economic wealth from our marine resource. The development of capacity and

capability in new research and technology fields will result in longer-term economic and

environmental benefits beyond the period covered by the Strategy. 

> New interdisciplinary expertise and competencies are developed in a wide range of

areas including functional foods, natural products chemistry, chemogenomics,

bioinformatics, diagnostics, information and communications technology,

nanotechnology and environmental modelling

> Novel compounds from the Irish marine environment have been identified for use in

the pharmaceutical and medical device industries

> A knowledge base that will support food companies to produce novel and

innovative marine based functional foods 

> The commercial capability to exploit new niche markets in advanced marine

environmental technologies is developed

> Ireland is internationally recognised for its research expertise in renewable ocean energy 

> An increase in first time industry R&D performers

> An increase in third-level/industry collaborative projects

> A minimum of €40 million in EU research funds leveraged
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Input Output Outcomes (Impacts)

Input-Output-Impact Indicators – Industry Research Measure

> Number of R&I Grants 

awarded to SMEs

> Value of R&I Grants 

awarded to SMEs

> Number of new scholarships

/fellowships awarded  

> Number of new products/ 

services introduced

> Number of industry/ 

third-level research projects  

> Number of usages of 

specialist research 

infrastructure by SMEs and 

the research community 

> Number of marine SMEs 

participating in research

> Number of researchers 

engaged in R&I that support 

industry

> Number of degrees awarded

> Number of patent 

applications

> Number of research projects 

providing data for policy 

development  

> Industry compliance with 

environmental legislation

> Adoption of environmental 

codes of practice

> Number of management 

plans adopted to support 

sustainable resource 

management 

> Increase in R&D expenditure 

by indigenous SMEs  

> Number of new SME 

high-tech start-ups

> Improved competitiveness 

and greater diversification of 

marine sector firms

> An ability to secure 

international research funds

> Improved industrial research 

capacity

> Number of researchers 

absorbed by industry

> Improved environmental 

management

> Provision of scientific advice 

via Advisory Groups, 

Committees and Networks 

Table 8.1 Input-Output-Impact Indicators – Industry Research Measure

8.3 Measuring Performance under the Industry Research Measure 
The Industry Research Measure seeks to realise significant improvements in the

competitiveness of the marine sector through targeted investments in research and

innovation, including supports for research capability and capacity enhancement.

Reports on the progress made towards meeting the Measure’s objectives will include

input and output indicators as given below in Table 8.1. 



8.4 Measuring Performance under the Discovery Research Measure 
Considerable effort on the part of the implementation agencies to raise both the value

and number of research grants that support marine related innovation activity is

required. This is essential to bring about the desired outcomes of the Discovery Research

Measure and to secure the key objectives of the Marine Knowledge, Research and

Innovation Strategy. The Discovery Research Measure will provide means whereby the

long-term future of the marine sector is secured. Performance will be monitored using

the indicators in Table 8.2.
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Input Output Outcomes (Impacts)

Input-Output-Impact Indicators – Discovery Research Measure

> Number of R&I Grants 

awarded

> Value of R&I Grants awarded 

> Number of new scholarships/ 

fellowships awarded

> Number of new specialist 

infrastructure support 

awards/initiatives

> Number of specialised, 

internationally competitive 

multidisciplinary teams 

formed

> Number of patent 

applications 

> Number of research 

institution/industry 

partnerships fostered

> Number of new R&I 

performers entering the field 

> Number of higher degrees 

awarded

> Number of identifiable 

technology transfers

> Number of peer reviewed 

papers published

> Number of partnerships 

(research institution/SME) 

bringing new disciplines to 

focus on marine resource 

development and applications 

> Number of new enterprise 

start-ups

> Number of partnerships with 

research-intensive foreign 

firms

> Number of new researchers 

finding employment (capacity 

building)

> An ability to secure 

international research funds 

Table 8.2 Input-Output-Impact Indicators – Discovery Research Measure



8.5 Measuring Performance under the Policy Support Research Measure 
The Policy Support Research Measure initiates activity that supports the implementation of

legislation, science-based policy development, provides public information and indirectly

supports the creation of new marine information driven products and services. Initiatives

will be largely grant dependent and relevant to national and international policy issues.

Local and international research grants will support the delivery of the Policy Support

Research Measure objectives. Table 8.3 lists performance indicators. 
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Input Output Outcomes (Impacts)

Input-Output-Impact Indicators – Policy Support Research Measure

> Number of R&I Grants 

awarded

> Value of R&I Grants awarded

> Number of research 

institution linkages

> Number of new 

scholarships/fellowships 

awarded

> Number of new specialist 

infrastructure support 

awards/initiatives 

> Number of peer reviewed 

scientific papers published  

> Number of public oriented 

information articles / 

information notes issued

> Number of research projects 

designed to support/improve 

environmental monitoring 

programmes

> Number of user accessible 

databases (scientific and 

socio-economic) developed

> Areas of new niche 

competencies developed to 

international standard

> Availability of marine 

environmental performance 

indicators

> Number of new products/ 

services based on 

availability/access to 

environmental or other 

datasets

> Number of research projects 

targeted at improving 

regulation

> Number of research projects 

providing data for policy 

development

> Number of publications 

using the identified marine 

environmental performance 

indicators

> Number of research projects 

designed to develop 

environmental scenarios for 

different spatial 

development strategies 

> Number of citations related 

to policy development and 

implementation

> Degree of compliance (%) 

with identified Policy 

Instruments/Regulations

> Improved public confidence 

in environmental regulation 

(as measured by before/after 

Consumer Survey) 

Table 8.3 Input-Output-Impact Indicators – Policy Support Research Measure



8.6 Measuring Performance under the Infrastructure 
Supporting Programme 

The proposed Infrastructure Supporting Programme is a research and innovation

enabling initiative. This Programme is essential to the delivery of the desired outcomes of

the three Research Measures, Industry, Discovery and Policy Support. The outcomes reflect

the minimum impact on Irelands RTDI and economic performance. Table 8.4 lists the

indicators designed to measure performance in the delivery of the Programme. As with

other Measures, the key to its successful delivery is inter-agency collaboration.
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Input Output Outcomes (Impacts)

Input-Output-Impact Indicators – Infrastructure Supporting Programme

The provision of: 
> High End Computing 

Capacity

> Test & Demonstration 

Facilities for marine & coastal 

observatories and monitor-

ing systems

> Autonomous Research 

Platforms

> Extension of Ocean and 

Coastal Monitoring Network

> Research Vessel Time

> National Equipment Pool

> Test Facilities for Offshore 

Energy

> Specialist Laboratories and 

Facilities 

> Number of users 

(research/SMEs)

> Number of uses in relation 

to co-operative international 

projects

> Number of research projects 

requiring access

> Number of industry projects 

requiring use of facility for 

product development 

> Development of new 

commercial products/ 

services, by infrastructure

> Utilisation of or licensing IPR 

to commercial developers, by 

infrastructure

> Raising profile of Ireland as a 

place to do high-tech marine 

R&D - as measured by 

number of international 

partnerships / international 

use, by infrastructure

> The attraction of marine 

related FDI to Ireland 

Table 8.4 Input-Output-Impact Indicators – Infrastructure Supporting Programme



8.7 Measuring Performance under the Innovation 
Supporting Programmes

The indicators described below in Table 8.5 are each applicable to the individual innovation

programmes that support the Industry, Discovery and Policy Support Research Measures.

The indicators will measure the innovation process support, rather than specific research

outputs. Inter-agency collaboration is required to deliver these Supporting Programmes. 
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Input Output Outcomes (Impacts)

Input-Output-Impact Indicators – Innovation Supporting Programmes

> Number of sectoral support 

initiatives created

> Number of joint 

programmes/initiatives 

developed

> Value of funds allocated to 

programme development 

> Value of funds provided to 

firms and research providers

> Number of technical 

mentors appointed

> Number of agencies 

participating in the provision 

of dedicated supports

> Number of inter-agency 

support initiatives 

established 

> Level of funds ring-fenced 

for marine sector initiatives  

> Number of firms 

participating in development 

programmes

> Number of participants on 

management development 

programmes

> Level of support for 

feasibility studies

> Level of application for 

collaborative R&D project 

support

> Level of requests to agencies 

for technology transfer 

support

> Number of requests to 

agencies for research 

commercialisation support

> Number of tech start tech 

man placements  

> Number of joint third-level 

industry R&D projects

> Increase in the number of 

research performing firms in 

the marine sector

> Number of researchers 

absorbed by industry

> Number of new clients created 

by development agencies

> Number of spin-off companies

> Number of technology transfer 

agreements concluded

> Uptake of science and 

engineering graduates by 

the marine sector

> Increased level of international 

collaboration in marine related 

research  

Table 8.5 Input-Output-Impact Indicators – Innovation Supporting Programmes
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Bantry Bay Seafoods

Ireland's leading producer of luxury  seafood products is Bantry Bay Seafoods. With a
staff of 120, including laboratory specialists and food scientists, it processes 6,000 tonnes
of mussels each year. Its export performance; providing innovative convenience seafood
dishes to markets in the UK, Italy, Germany, Sweden, USA, Austria and Hungary, was
rewarded when named Irish Exporter of the Year 2003. Its own patented method for
processing shellfish, enables Bantry Bay mussels to be available 12 months of the year
anywhere in the world. Freshly harvested mussels are purified, vacuum packed and
frozen, whilst still retaining the natural juices inside the shell. The company works with
market research specialists and Ireland's leading food centres to develop new and
innovative product ranges to satisfy the needs of a demanding and growing market.
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The success of this Strategy is dependant on the
implementation of a range of complementary
actions in addition to the research and
innovation actions contained herein and on the
ability of the various development agencies to
continue their collaboration in programme
delivery. The following actions are essential to
the attainment of the performance targets and
objectives of this Strategy: 

1 Policy Co-ordination and Consistency 
The Department of the Communications,

Marine and Natural Resources is the lead

Department with responsibility for

management, development and protection of

Ireland’s marine resources. However, many

other government departments are involved

in policy development and implementation

that have an impact on the performance of

marine-related commercial activities and on

the marine environment. These include, the

Department of Transport; Department of

Environment, Heritage and Local Government;

Department of Arts, Sports and Tourism;

Department of Community, Rural and Gaeltacht

Affairs; Department of Agriculture and Food;

Department of Education and Science;

Department of Enterprise, Trade and

Employment; and Department of Defence. 

This shared responsibility necessitates an on-

going dialogue and co-ordination to ensure

optimum policy development and delivery. 

9 Pre-requisites for Success
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The complexity of the policy environment for the marine sector derives from the extent

to which the resource itself constitutes a ‘public good’. Consequently, the dual

objectives of realising the commercial potential of the resource and protecting the

resource on behalf of the public must be balanced. To realise the objectives of this

Strategy, a consensus-based, active framework of policy development and regulatory

oversight in the areas of seafood, aquaculture, offshore energy and environment is

required. 

2 Stronger Collaboration between Relevant Development Agencies, 
Research Institutions and the Marine Sector
Building closer formal and informal links between the main state development

agencies, research institutions and the marine sector to accelerate the transfer of

ideas, identification of opportunities and feedback from research findings. 

3 Public Awareness 
The development of a vibrant marine economy that is in harmony with the ecosystem

cannot take place in isolation. Public awareness of the role of the seas in our

economy, environment, climate and future development must increase. This requires

a major programme of public education and outreach on marine/coastal issues.

4 Education and Training 
Ireland needs to recruit, train, and retain a broader base of new engineers and

scientists in order to implement the Marine Knowledge, Research and Innovation

Strategy. This research talent will be drawn from both ‘traditional’ marine science

disciplines (biology, microbiology, chemistry, oceanography, geology) and a wide

range of non-traditional backgrounds such as engineering and the physical sciences,

economics, business, logistics, law, biotechnology, information technology and

nanotechnology. In addition, a more in-depth understanding of changes in supply

and demand for skills within the sector is required to ensure the development of

appropriate training opportunities and to meet future skills needs. 

5 Marine Spatial Planning
The rational development of marine sectors such as tourism, energy, aquaculture and

transport all require a major investment in Marine Spatial Planning at national and county

level, consistent with EU best practice and with emerging regulatory frameworks.
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6 Career Opportunities for Research Performers 
Ireland will need to implement best practice and internationally competitive policies

with regards to the strengthening of nationally human capacity capable of providing

the innovation engine to develop a knowledge economy. Attractive and

internationally competitive career structures and opportunities for research

performers will have to be established in early course, by both the public and private

sectors, in Ireland. 
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Appendix A:  Developing a Marine Knowledge, 
Research & Innovation Agenda (2007-2013)

Background 
The Marine Institute is the national state agency charged with the co-ordination of

marine research and development in Ireland. The Institute operates under the aegis of

the Department of Communications, Marine and Natural Resources and in accordance

with its remit is required to: 

> Identify and advise on the co-ordination and implementation of national RTDI

priorities in the marine sector; and

> Engage in foresight and planning activities for the marine sector, for the purpose of

advising on the formulation and implementation of policy, research and development

initiatives (Service Level Agreement 2003). 

In June 2004, the Marine Institute agreed in consultation with the DCMNR to undertake

the preparation of a new National Marine Research and Innovation Strategy for the

period 2007-2013 over an 18-month period, to deliver on the following key actions: 

1 A national foresight exercise to create a shared vision for the development of the

marine sector to 2020.

2 Preparation of a clearly defined National Marine Knowledge, Research & Innovation

Strategy for the period 2007-2013 through engagement in a wide-ranging

consultation process with the public and private sector and the general public.

3 Achievement of a greater national awareness of the value of the marine resource

and better synergies among the productive sectors utilising the resource, resulting in

an acceleration of the overall contribution of marine resources to Irish regional, social

and economic development.

1 As agreed at a meeting between the Marine Institute and the DCMNR on June 4th 2004.
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The following process was adopted for the preparation of a new Marine Knowledge,

Research and Innovation Strategy for Ireland (2007-2013). 

Phase I Preparatory Phase
To inform the process a number of preparatory reports/studies were commissioned. 

A number of these have been published as part of a new Marine Foresight Publications

Series. A full list of preparatory reports is outlined below:

> A report highlighting the contribution of the global marine sector to the international

economy & market trends to 2020. Douglas-Westwood Ltd. (2005). Marine Industries

Global Market Analysis. Marine Foresight Series 1.

> A report identifying climate-induced impacts, and necessary related actions, that

Foresight/Stakeholder Groups need to take into account in preparing future R&D

plans and programmes. Boelens et al. (2005). Climate Change: Implications for Ireland’s

Marine Environment and Resources. Marine Foresight Series 2.
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PHASE I   Preparatory Phase
September 2004 – February 2005

PHASE II   Foresight Exercise
March 2005 – April 2005

PHASE III   Identification of Research Needs
April 2005 – May 2005

PHASE IV   Stakeholder Consultation
May 2005 – September 2005

PHASE V   Drafting of the Strategy
October 2005 – December 2005

Figure A1 Process of Preparing a Marine Knowledge, Research & Innovation Strategy for Ireland (2007-2013)



> A report identifying the potential economic benefits of renewable ocean energy and a

roadmap for its development. Marine Institute and Sustainable Energy Ireland (2005).

Ocean Energy: Analysis of the Potential Economic Benefits of Developing Ocean Energy in

Ireland. A Summary Report. Marine Foresight Series 3.

> A socio-economic assessment of the marine sector. Marine Institute (2005). 

Ireland’s Ocean Economy & Resources. Marine Foresight Series 4.

> An evaluation of the experience and lessons learned from the 1999-2003 Strategy 

‘A Marine Research, Technology, Development and Innovation Strategy for Ireland’ 

(Marine Institute, 1998).

In addition, the following in-house assessments were carried out:

> Identification of current and future Third-level Research Capacity;

> Marine Industries Database and SWOT; and

> 2020 Draft Scenarios.

Phase II National Marine Foresight Exercise 
In March–April 2005, the Marine Institute hosted a series of Marine Foresight Meetings,

bringing together 29 international experts and 89 Irish experts representing the public,

academic and commercial sectors. The panels were tasked with taking a forward look at

the opportunities and challenges facing the marine sector, and identifying future

scenarios, objectives and research and innovation requirements necessary to achieve

the identified scenarios. 

The following Foresight Panels (see Appendix B) were convened: 

> Shipping & Maritime Transport;

> Energy (Oil & Gas and Offshore Renewables) and Offshore Resources;

> Water-based Tourism and Leisure;

> Sea Fisheries;

> Aquaculture, Seaweed and Seafood;

> Marine Environment & Sustainable Development; and

> Marine Technology.

There were a number of plenary sessions involving the chairs and facilitators of all

panels. Dr Tom Higgins chaired the plenary sessions.

The Institute would like to thank all of those who gave their time and expertise to this

important exercise. In particular, the Institute would like to acknowledge the panel
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chairpersons, facilitators and rapporteurs. A list of the Foresight Panel Members is

contained in Appendix B.

Phase III Identification of Research Requirements 
Building on the scenarios and objectives developed in the foresight process, draft

research requirements were identified under three main headings: 

> Industry Research Measure;

> Discovery Research Measure; and

> Policy Support Research Measure.

Phase IV Stakeholder Consultation 
A stakeholder consultation process was initiated following the foresight process. The

objective of the stakeholder process was to obtain feedback on the objectives and the

research requirements that had been identified. The consultation process has consisted of: 

> Inter-agency meetings to further define and refine research requirements;

> Briefings with Industry Representative Groups;

> Consultation with Third-level Institutions; and

> A stakeholder Meeting in Dublin Castle 12th July 2005 (over 300 invitees). The formal

stakeholder consultation process ran to the 22nd July. Feedback and comments on

identified research requirements were submitted to stakeholders@marine.ie

Further consultation on the Strategy took place up to June 2006. A list of consultative

meetings is presented in Appendix C.
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Appendix B: National Marine Foresight Exercise

Marine Foresight Team

Strategy Lead and Co-Chair of Marine Foresight Exercise  Ms Yvonne Shields
Yvonne Shields is Director of Strategic Planning and Development at the Marine Institute

with responsibility for the following programmes: NDP Marine RTDI Programme, Foresight

& Planning, International Co-operation, Information Services and Development, Industry

and Third-level Liaison, Marine Technology and Marine Tourism & Leisure. 

Yvonne designed and chaired the Marine Foresight Exercise, managed the delivery of the

Marine Foresight Reports and drafted and developed the Marine Knowledge, Research

and Innovation Strategy for Ireland 2007-2013. Yvonne is a Council Member of both the

Irish Research Council for Science, Engineering and Technology (IRCSET) and the Irish

Energy Research Council whilst also serving as a member of the Advisory Board, Martin

Ryan Marine Science Institute, NUIG.

Strategy Co-ordinator  Ms Jenny O’Leary
Jenny O’Leary is Foresight and Planning Officer with the Marine Institute.  She is

responsible for research and data collection activities associated with ongoing analysis

and planning for strategic research initiatives and programmes.

Jenny played a key role in co-ordinating the overall delivery of the Marine Knowledge,

Research and Innovation Strategy 2007-2103. She was responsible for generating

research data, co-ordinating the Marine Foresight Exercise and collating the outputs,

managing and co-ordinating stakeholder input to the strategy and the publication of the

Marine Foresight Series and strategy reports.

Advisor and Marine Foresight Co-Chair  Dr. Tom Higgins
Tom Higgins is an economist (UC Berkeley and UCD) and private consultant with senior

public sector management experience in science, technology and innovation. He has

published and lectured widely on these topics, including two books. Dr Higgins has

advised Government Departments in Ireland, Europe, Japan and the US, as well as the

European Commission on science and technology investment policies and strategic

planning for R&D and has chaired EU advisory groups on R&D evaluation methodologies.

He is currently advisor to the Minister for Communications, Marine and Natural Resources

and the Department, the Higher Education Authority and the Department of Enterprise,

Trade and Employment on science and technology issues. Tom acted as co chair for the

Marine Foresight Exercise and advised on key strategic elements of the Marine

Knowledge, Research and Innovation Strategy 2007-2013.
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CHAIR
Professor Dermot Diamond

FACILITATOR
Mr. Eoin Sweeney

Marine Technology Panel

Chair  Professor Dermot Diamond, 
Director of the SFI Adaptive Information Cluster, Dublin City University.

Facilitator  Mr. Eoin Sweeney, 
Manager, Technology Programme, Strategic Planning & Development Services, Marine Institute.

> Mr. Eamonn Doyle, Principal Consultant, ESRI Ireland

> Mr. Gregory O’Hare, Head of Computer Science, University College Dublin

> Dr. Mark White, CEO, Nowcasting International Ltd., Co. Clare

> Dr. Andy Shearer, Astrophysics & Scientific Computing Group, NUI, Galway

> Dr. William Donnelly, Head of Research & Innovation, 

Waterford Institute of Technology

> Prof. Heather Ruskin, Associate Professor in Computer Applications, 

Dublin City University

> Mr. John Clare, Country Operations Officer, Fujitsu Services, Co. Dublin

> Prof. Raymond Gosine, Dean & Professor, Faculty of Engineering & Applied Science,

Memorial University, Newfoundland, Canada

> Mr. Colm Butler, Principal Director, Department of An Taoiseach, 

(Head of Information Society Fund)

> Dr. Scott Rickard, Department of Electronic & Electrical Engineering, 

University College Dublin

> Mr. John Wallace, Managing Director, Informatic Software Ltd., Co. Clare

> Mr. Henry B. Sisk, Director, Sicon Ltd.

> Mr. Cliff Funnell, Cliff Funnell Associates, West Sussex, UK 

> Mr. Dermot Honan, IT Innovation Centre Solutions & Architecture Manager, 

Intel Ireland

> Mr. John Evans, Manager of Information Services & Development, 

Strategic Planning & Development Services, Marine Institute 

> Mr. John Breen, Assistant Director of Business and Technology, 

Department of Communications, Marine & Natural Resources

> Mr. Paul Phelan, Consultant



Aquaculture, Seaweed & Seafood Panel

Chair  Mr. Shay Garvey, 
General Partner, Delta Partners, Dublin.

Facilitator  Mr. Michéal Ó Cinnéide, 
Director, Marine Environment & Food Safety, Marine Institute.

> Mr. Gabriel de Labra Chas, Co-Manager AquaReg, Galicia, Spain 

> Dr. Reid Hole, Corporate Director of Food Safety, Nutreco B.V., Norway 

> Mr. Mark Norman, Taighde Mara Teo, Co. na Gaillimhe

> Mr. James Ryan, Aquaculture Industry Consultant, Co. Mayo 

> Dr. Niall McDonough, Manager, Centre for Marine Resources and Mariculture (C-Mar)

Queen's University Marine Laboratory

> Dr. Sebastian Belle, Executive Director, Marine Aquaculture Association, USA 

> Dr. Henry Lyons, Head of Development, Institute of Technology, Tralee 

> Dr. Stefan Kraan, Manager, Irish Seaweed Centre, 

National University of Ireland, Galway

> Dr. Lars Horn, Director, Research Council of Norway

> Dr. Ronan Gormley, Head of Prepared Foods, National Food Centre, Teagasc

> Mr. Don McSwiney, Senior Development Advisor, Seafood Sector, Enterprise Ireland 

> Mr. Donal Maguire, Aquaculture Development Manager, Bord Iascaigh Mhara

> Dr. Dave Jackson, Section Manager – Aquaculture & Rearing – Aquaculture 

& Catchment Management Services, Marine Institute

> Mr. Joe Ryan, Principal Officer, Department of Communications, 

Marine & Natural Resources 

> Ms. Josephine Kelly, Principal Officer, Seafood Policy & Development, 

Department Of Communications, Marine & Natural Resources 
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Shipping & Maritime Transport Panel

Chair  Mr. Ari Marjamaa, 
Senior Consultant, DNV Maritime Solutions, Norway.

Facilitator  Mr. Glenn Murphy, 
Director, Irish Maritime Development Office, Marine Institute.

> Mr. Fred Doll, Managing Director, Doll Shipping Consultancy, UK

> Mr. Mike Garret, MDS Transmodal, UK

> Mr. Fergal Marrinan, Managing Consultant, Sonas Innovation, Ireland

> Mr. Chris Fisher, Fisher Associates (Shipping & Transport Consultants) UK

> Dr. Alfred J Baird, Head TRI Maritime Research Group, Napier University Business

School, Scotland

> Mr. Michael Delaney, Head of Development, Cork Institute of Technology

> Mr. Paul Packard, Head of Maritime Industries, Bank of Ireland (Corporate)

> Mr. Raymond Burke, Raymond Burke Consulting, Ireland

> Dr. Frank O’Brien, Industry Liaison Manager, Strategic Planning & Development

Services, Marine Institute

> Mr. Kieron McCann, Assistant Principal, Department of Communications, 

Marine and Natural Resources
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Water-based Tourism & Leisure Panel

Chair  Mr. Kevin Bonner, 
Chairman, Transition Management, Dublin.

Facilitator  Mr. Kevin O’Connor, 
Marine and Water Leisure Coordinator, Donegal County Council.

> Mr. John Concannon, CEO, Western Regional Tourism Authority Ltd.

> Mr. Niall Gibbons, Director of Corporate Services, Tourism Ireland

> Professor Andrew Cooper, Head of Coastal Studies Research Group, 

University of Ulster, Coleraine

> Mr. Peter Coyne, CEO, Dublin Docklands Development Authority

> Mr. Paddy Boyd, O’Sullivan Marine Ltd., Co. Dublin

> Ms. Judith Annett, Countryside Consultant, Northern Ireland

> Mr. Eric Huyskes, Regional Director Ireland, Royal Haskoning, Co. Dublin

> Dr. Simon Berrow, Chairman, Irish Whale and Dolphin Group, Co. Clare

> Mr. Glenn Millar, Director, Economic Development, British Waterways, Watford, UK

> Dr. Philip McGinnity, Fisheries Science Services, Marine Institute

> Dr. Ken Whelan, Director, Aquaculture & Catchment Management Services, 

Marine Institute

> Ms. Yvonne Shields, Director, Strategic Planning & Development Services, 

Marine Institute

> Mr. Philip Lee, Managing Partner, Philip Lee Solicitors, Dublin

> Mr. Simon Haigh, Quay Marina, Bristol, UK

> Mr. Michael Guilfoyle, Assistant Secretary, Department of Communications, 

Marine & Natural Resources

> Ms. Anne Wilkinson, Section Manager, Water-based Tourism & Leisure, 

Marine Institute 

> Ms. Kilda Taylor, Department of Communications, Marine & Natural Resources
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Oil & Gas and Offshore Renewables Panel

Co-Chair  Mr. John Westwood, 
Managing Director, Douglas-Westwood Ltd., UK.

Co-Chair  Mr. Chris Brondson, 
Director, Scottish Energy Environment Foundation.

Facilitator  Mr. John O’Connor, 
Director, HotOrigin, Dublin.

> Mr. John O’Sullivan, Exploration Manager, Providence Resources Plc, Dublin 

> Mr. Nick O’Neill, Director, CSA Group Ltd., Dublin

> Mr. Chris Hannevig, Sure Engineering (Europe) Ltd., Dublin 

> Mr. Graham Brennan, Manager of Renewable Energy RD&D, 

Sustainable Energy Ireland

> Dr. Peadar McArdle, Director, Geological Survey of Ireland 

> Prof. Paul Ryan, Head of Department of Earth & Ocean Sciences, NUI, Galway

> Mr. John Breslin, Manager, Research Vessels Operations, Ocean Science Services,

Marine Institute

> Dr. Tony Lewis, Hydraulics & Maritime Research Centre, University College Cork

> Dr. Peter Readman, Dublin Institute for Advanced Studies

> Mr. Michael O’Sullivan, Group Managing Director, Marine Computation Systems

> Mr. Michael Gillooly, Director, Ocean Science Services, Marine Institute

> Dr. Stephen Boldy, RAMCO

> Mr. Rory Boyd, Assistant Principal Officer, Petroleum Affairs Division, 

Department of Communications, Marine & Natural Resources

> Mr. Sean Griffin, Assistant Principal Officer, Department of Communications,

Marine & Natural Resources 

> Mr. Bob Hanna, Chief Technical Adviser (Energy), Energy Division, 

Department of Communications, Marine and Natural Resources
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Marine Environment & Sustainable Development Panel

Chair  Dr. Michael P. Crosby, 
Executive Officer, National Science Board (NSB) & Director NSB Officer, USA.

Facilitator  Mr. Geoffrey O’Sullivan, 
International Co-Operation/Foresight & Planning Manager – Strategic Planning & Development

Services, Marine Institute.

> Dr. Niamh Connolly, Executive Scientific Secretary, Marine Board - European Science

Foundation, France

> Dr. Ciaran O’Keeffe, National Parks & Wildlife Service, Department of the Environment,

Heritage and Local Government 

> Mr. Rick Boelens, Marine Environmental Advisor

> Dr. Dan Laffoley, Head of Marine Conservation, English Nature, Peterborough, UK 

> Dr. Larry Stapleton, Director, Environmental Protection Agency, Ireland 

> Dr. Brendan O’Connor, Managing Director, Aquafact International Services Ltd

> Dr. Glenn Nolan, Section Manager, Oceanographic Services, Ocean Science Services,

Marine Institute

> Mr. Paul Leonard, Head of Science Unit, Marine & Waterways Division, DEFRA

> Ms. Siân John, Business Group Director Environment UK, Posford Haskoning Ltd., UK 

> Mr. Jim Casey, Engineering Division, Department of Communications, 

Marine & Natural Resources

> Dr. Terry McMahon, Section Manager, Marine Environment & Food Safety, 

Marine Institute

> Mr. Caoimhin O'Ruairc, Department of Communications, Marine & Natural Resources

> Ms. Mary Lally, Department of Communications, Marine & Natural Resources
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Sea Fisheries Panel

Chair  Professor Gerd Hubold, 
Director General, BFA (Federal Research Centre for Fisheries), Germany.

Facilitator  Dr. Paul Connolly, 
Director, Fisheries Science Services, Marine Institute.

> Dr. Harald Loeng, Head of Oceanography & Climate, Institute of Marine Research,

Norway 

> Dr. Joe Horwood, DEFRA, Chief Fisheries Science Advisor, CEFAS

> Prof. Tom Cross, Department of Zoology, University College Cork

> Dr. Malcolm Beveridge, Head of Scottish Executive, Faskally Lab. FRS Freshwater

Laboratory (EU rep International Atlantic Salmon Research Board)

> Mr. Jacques Fuchs, EU Commission

> Dr. Emer Rogan, Department of Zoology, University College, Cork

> Prof. Christopher Frid, Director Dove Marine Lab, University of Newcastle, UK 

> Dr. Michael Keatinge, Fisheries Development Manager, Bord Iascaigh Mhara

> Dr. Stefano Mariani, Zoology Department, University College, Dublin

> Cdr. Mark Mellett, Irish Naval Service

> Mr. James Lavelle, Department of Communications, Marine & Natural Resources

> Dr. Cecil Beamish, Department of Communications, Marine & Natural Resources

> Mr. Domhnic Rihan, Bord Iascaigh Mhara

> Dr. Colm Lordan, Fisheries Science Services, Marine Institute

> Mr. Jason Whooley, Irish South and West Fish Producers Organisation, Cork

> Dr. Eamonn Kelly, National Parks and Wildlife Service, Department of the

Environment, Heritage and Local Government 
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Appendix C:  Organisations and Stakeholders Consulted
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2005 Month

Health Research Board Re. Marine Biotechnology May

Science Foundation Ireland Re. Biotechnology May

Biotechnology Meeting (NUIG, UCC, DCU, IMM, UCD) May

Office of the Chief Science Advisor to the Government May

Marine Food RTDI Group May

Irish Maritime Development Office Advisory Group Re. Shipping and Maritime Transport May

Higher Education Authority Re. Research Infrastructure and Capacity May

Energy Stakeholders (Third-level Institutes and Private Sector) May

Teagasc Re. Functional Seafood Research May 

BIM June

Marine Institute/Third-level Liaison Group (reps of 13 Third-level Institutes) June

Department of Enterprise, Trade and Employment June

Irish Shellfish Association Re. Aquaculture & Seafood Processing June

Killybegs Fishermen’s Organisation Re. Sea Fisheries July

DCMNR Re. Knowledge Management July

DCMNR & BIM Re. Fisheries, Aquaculture, Seaweed & Seafood July

DCMNR Re. Overall Strategy & Stakeholder and planned consultation July

DCMNR Re. Marine Environment Programme July

Enterprise Ireland Re. Strategy Overview, Technology Programme, July

Biotechnology, Ocean Energy and Seafood Processing 

Irish Fish Producers’ Organisation & Irish South and West Fishermen’s Organisation

Re. Fisheries & Seafood R&D July

DCMNR Re. Overview & Renewable Energy Programme July

DCMNR Re. Water-based Tourism & Leisure Programme July

Stakeholder Meeting in Dublin Castle (over 300 representatives invited) July

Teagasc, EI, BIM, UCC Re. Functional Foods Research in the Seafood Area July

DCMNR/PAD Re. Energy (Oil & Gas) and Other Seabed Resources October

BIM November

Marine Institute Board November

Fáilte Ireland Re. Water-based Tourism & Leisure Programme December

Table C1 Overview of Stakeholder Consultative Meetings 2005/2006
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2006 Month

Department of Enterprise, Trade & Employment January

DCMNR Secretary General and Senior Management February

DCMNR Senior Management March

Marine Food RTDI Group (El, BIM, Údaras na Gaeltachta, researchers) March

Department of Transport April

DCMNR Research Co-ordinator April

Department of An Taoiseach, Knowledge Management Unit April

Enterprise Ireland May

The Economic & Social Research Institute June

Table C1 Overview of Stakeholder Consultative Meetings 2005/2006



Appendix D:  Value Added and Employment (Commercial
Marine Sectors, 2003)
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Turnover Value-added Direct Direct & Indirect Direct &
(€m) i.e. Direct Employment Contribution Indirect

Contribution (FTEs) to GNP (€m) Employment
to GNP (€m) (FTEs)

MARINE SERVICES

Shipping & Maritime 
Transport 1,275 216 6,047 601 12,496

Water-based Tourism 
(Domestic) 434 240 3,173 264 5,085

Water-based Tourism 
(Overseas) 132 66 2,098 134 3,104

International Cruise 66 37 0 40 484

Marine Commerce

Other Marine Services 121 51 779 102 3,435

Subtotal 2,028 610 12,097 1,141 24,604

MARINE RESOURCES

Fish Processing 366 94 2,802 321 6,604

Fish Landings 210 118 4,000 235 5,960

Aquaculture 117 66 1,394 131 2,482

Hydrocarbon Exploration 22 16 250 81 1,527

Gas Production 115 189

Offshore Renewable Energy 18 2 10 10

Seaweed 9 6 175 10 242

Subtotal 857 302 8,820 778 16,825

MARINE MANUFACTURING

Marine Technology 69 25 478 36 609

Boat Building 20 9 137 17 604

Marine Biotechnology

Other Marine Manufacturing 27 11 292 23 1,288

Subtotal 116 45 907 76 2,501

TOTAL 3,001 957 21,824 1,995 43,930

Source: Marine Institute (2005). Ireland’s Ocean Economy & Resources. Marine Foresight Series 4.



2 Marine Institute Act 1991

Appendix E:  Direct Employment in Selected Sub-sectors 
by Region

Appendix F:  Role of the Marine Institute

The Marine Institute has the following statutory remit: 

‘to undertake, co-ordinate, promote and assist marine research and development
activities that in the opinion of the Institute will contribute to economic development,
jobs and the protection of the marine environment’.

The following specific duties apply2: 

> Advise the Minister on policy relating to marine research and development and on any

proposals for marine research and development requiring funding from the exchequer. 

> Promote and assist the improvement, development and application of technical and

other processes for the exploitation and development of the marine resource. 

> Administer competitive R&D funding (under the NDP) to SMEs and the third level sector.

> Collect, maintain and disseminate information relating to marine matters. 

> Support technological and commercial development and innovation by facilitating

and catalysing new research activities and collaborations (both national and

international) in the application of research to marine resource development. 
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Appendix G:  Current Marine Research Capacity 
in the Third-Level Sector

134 Appendices

Major Other Other Researcher PhD Master Technicians3 Total

PIs1 PIs2 Researchers (BSc, MSc) Students Students

Established 

Marine Groups 42 55 47 48 91 31 10 324

Other 

Active Groups 40 31 32 8 33 6 3 153

Total Groups 82 86 79 56 124 37 13 477

Table G1 Breakdown of Currently or Recently Active Marine Research Groups

Source: Marine Institute, 2005

1 A ‘Major Principal Investigator‘ is defined as a researcher with SFI funding or two other sources of funding.
2 A ‘Principal Investigator‘ (PI) is defined as a researcher with budget responsibility for a project/leads two or more people.
3 Technician numbers may be under-represented.



3 The Marine Knowledge, Research and Innovation Strategy 2007-2013 clearly sets out to achieve six key objectives which broadly fall into two

main categories (1) environmental and resource management objectives and (2) resource 

Appendix H:  Profile of Investment 2007-2013

The following section summarises the profile of investment 2007-2013 for the three

Research Measures and the Infrastructure Supporting Programme. In addition a

breakdown of the growth and development objectives versus the environmental and

resource management objectives3 is provided. 

Industry Research Measure – Profile of Investment 

The overall level of investment required to implement the Industry Research Measure is

estimated at €137 million. This builds steadily from approximately €17 million in 2007 to

€21 million in 2013. Approximately 47% of this investment will go towards supporting

applied industry research to address the competitiveness of existing firms in the sector

and to address market opportunities for the development of new products and services

(i.e. growth and development objectives). Approximately 53% of the research

investment will go towards supporting specific environmental resource management

issues in the sector, which are critical to underpinning the sustainability 

of marine related businesses.  
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Investment in Industry Research Measure 2007-2013 Expenditure Focus

€5m €10m €15m €20m €25m €30m

2007

2008

2009

2010

2011

2012

2013 Growth & Development Objectives 

Environmental Resource 

Management Objectives

47% 53%



Discovery Research Measure– Profile of Investment 

The Discovery Research Measure will fund new multidisciplinary research capacity and

capability in fundamental technologies that can be applied to marine-related activities.

It seeks to build on the significant investments in research infrastructure and human

capital that have taken place in recent years via SFI, HEA EI etc. The overall level of

investment required to implement the Discovery Research Measure is €70 million. 

94% of this new investment is targeted at supporting future commercial growth and

development opportunities. The remaining 6% of the investment will be targeted at

achieving environmental resource management objectives. 

Policy Support Research Measure – Profile of Investment

The overall level of investment required to implement the Policy Support Research

Measure is €46 million. Approximately 85% of the proposed R&D investment in this

measure will go towards complying with new legislation, enhancing our understanding

of the marine and coastal environment, protecting marine biodiversity, and managing

and integrating data to deliver new knowledge. 

3 The Marine Knowledge, Research and Innovation Strategy 2007-2013 clearly sets out to achieve six key objectives which broadly fall 

into two main categories (1) environmental and resource management objectives and (2) resource management objectives.
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Investment in Discovery Research Measure 2007-2013 Expenditure Focus
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Infrastructure Supporting Programme – Profile of Investment

The Marine Infrastructure Supporting Programme provides industry and institutional

based researchers with access to specialist marine infrastructure. As essential

components in the delivery of the Strategy, they represent a very significant and long-

term financial investment in national marine science and technology infrastructure. This

new infrastructure will act as ‘research and technology enablers’, facilitating the

development of niche knowledge-based products and services and stimulate joint

national and international research partnerships.

As stated in chapter 6 the overall level of investment required in research infrastructure

over the period 2007-2013 is €101 million. It is envisaged that approximately 80% of this

would come from Irish government sources while 20% could come from the EU. 

137Sea Change – A Marine Knowledge, Research & Innovation Strategy for Ireland (2007-2013)

Investment in Policy Support Research Measure 
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Key investments under the Programme are as follows:

4 The majority of investment sought for Deep Sea Observatory and Specialist Labs and Equipment is to be leveraged from other sources.
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Key Infrastructure4 Outputs 2007-2013 

Marine Infrastructure Programme 

> Access to High-End 
 Computing Capacity 

Access to High End Computing Facilities (computers operating at or near the current 
highest operational rate possible, coupled with techniques for parallel problem solving) 
is essential for marine projects that involve very large volumes of data emanating from 
marine research streams and sensors, satellite and aerial remote sensing, and to 
complete the many planned marine environment modelling and visualisation projects.

> Smart Bay This sea-based automated test and demonstration laboratory will provide a unique 
facility for equipment/sensor testing and the integration of these new technologies 
with the innovative methodologies for resource and coastal zone management that are 
currently being developed and applied in the fisheries, aquaculture, shipping, energy 
and tourism and leisure sectors. 

> Deep Sea Observatory This is an extension of the ’Smart Bay‘ concept to the deeper ocean (Irish Continental 
Shelf ). To provide a deep-sea test facility to researchers and in particular industry, to test 
new concepts in instrument, sensor design, communication technologies and to field 
test and demonstrate new products. It would allow Irish participation in the 
high-priority European Deep Sea Observatory System.

> Expansion of Ocean  
 & Coastal Monitoring 

Recent technological advances allow for the improvements in coastal and marine 
observation and monitoring. A system able to provide improved weather forecasting; 
contribute to coastal erosion, circulation and climate modelling, navigation and input to 
the fisheries, aquaculture and tourism sectors through an ‘ecosystem approach’ to 
environmental management is planned. It would support the implementation of the EU 
Water Framework Directive; contribute to the European Ocean Observation System 
component of the EU Global Monitoring for Environment & Security and provide 
industry with access new information and enterprise opportunities. 

> Robotic Platforms Ireland has no remotely operated vehicle or other vehicle capable of operating in 
waters greater than 200m at a time when demand for access to more sophisticated 
better performing platforms is rising. To meet research, inspection, service and salvage 
operations it is proposed to acquire a mid-range ROV rated to 4000m complete with a 
range of payload instrumentation and observing systems.

> Test Facilities 
 for Offshore Energy

To allow the further development and testing of Ocean Energy devices in a ‘real’ 
environment, the Galway Bay site needs to be further developed to provide a 
state-of-the-art test facility to commercial enterprise and institutional based 
researchers.

> Research Vessel Ship Time Establish a mechanism to provide ship time on a competitive basis to the Irish marine 
science community and as a means of leveraging matching international funding.

> Specialist Labs 
 and Equipment

Implementing the knowledge, research and innovation strategy requires state-of-the 
art specialist laboratory infrastructures and equipment. 
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