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Executive Summary

Summary

The review of the marine industry 

presented in this report highlighted 

the following points as the key issues / 

concerns faced by the industry:

• BWEA members think that most of 

the early UK marine energy projects 

will be in Scotland due to the higher 

level of fi nancial support available;

• Discussions with BWEA members 

revealed that the industry believes 

that by 2020 the UK could have 

installed 1 GW to 2 GW of marine 

energy projects; however the actual 

level of capacity installed will be 

strongly dependent on enabling 

actions and policies that support the 

development of the marine industry;

• It is important for the Government 

to express confi dence in the marine 

industry and the future growth of 

the marine energy market in order 

to encourage private investment, 

not only to make projects happen 

but also to ensure that companies 

survive;

• The industry believes that there is 

a funding gap between the capital 

grants available for small prototype 

development and the revenue 

support for long-term operation of 

projects;

• Based on the experience of the 

solar and wind industries, the level 

of UK support for marine energy is 

not yet of the magnitude required 

to develop a world-class industry. If 

this continues, this means that the 

UK would not obtain the social and 

economic benefi ts generated by the 

development of a successful marine 

industry;

Purpose of this Report

This report has been produced for the 

purpose of providing BWEA with an 

independent review of the current 

status of the marine (i.e. wave and tidal 

stream) renewable energy industry in 

the United Kingdom (UK). The focus of 

the review was to identify the estimated 

cost of energy for wave and tidal stream 

devices and the issues that need to be 

addressed in order to ensure commercial 

deployment of devices. The purpose 

of the report is to help defi ne BWEA’s 

position on the potential for the UK 

marine renewable energy industry.

The review was based on public-domain 

information and a small survey of 

marine energy device developers. Entec 

identifi ed and approached 20 device 

developers and utilities in the UK and the 

Republic of Ireland that we considered 

to be leading players in the UK marine 

industry; 11 of the 20 contacted agreed 

to be interviewed and their responses 

have formed the basis of this report. 

The general views and opinions of the 

marine industry were obtained also 

through the attendance of Richard 

Boud at the BWEA Wave and Tidal 09 

Conference and through the BWEA 

Marine Steering Group.

Quotes obtained during the survey are 

included in the report to refl ect the 

current view of the industry. Please 

note that the quotations are individual 

industry points of view and do not 

necessarily refl ect the view of BWEA or of 

Entec. The responses received during the 

survey were confi dential therefore the 

quotes are not attributed to individuals 

but the type of organisation that the 

individuals belong to has been stated.

• Based on the information provided in 

this report BWEA thinks that revenue 

support of fi ve ROCs or equivalent 

would be an appropriate level to 

support marine energy projects after 

the initial 10 MW of capacity has 

been installed.
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1. The Opportunity

“Scotland will be the main testing market before we look at exports further afi eld.” – Technology developer

The UK is at the forefront of the marine 

renewable energy industry through 

its research and development (R&D) 

programmes, test facilities and marine 

and off shore experience gained from 

working in the oil and gas industries. 

The majority of the leading companies 

involved in the industry have a 

presence in the UK – as either UK-

based companies or foreign companies 

utilising the world-leading test facilities 

available in the UK.

The successful transition of the marine 

industry from the developmental phase 

into the commercial phase would 

provide wealth creation for the UK and 

make a valuable contribution to the 

UK target of 20% of electricity from 

renewable energy sources by 2020. It is 

estimated that the marine industry has 

the potential to create value for UK plc 

with a home market share as high as 

90% and 20% of the remaining global 

market by monetary value1 .

Due to the technological support 

available in the UK, and the abundant 

wave and tidal stream resource, it is 

considered that a large share of the 

European deployment of marine energy 

devices by 2020 could occur in the UK. 

BWEA members think that most of the 

early UK projects will be in Scotland 

due to the higher level of fi nancial 

support available there. Beyond 2020 

it is expected that the industry would 

develop signifi cantly as experience is 

gained of long-term off shore operation, 

multi-device arrays and operation and 

maintenance, with projects developed in 

the UK as well as devices being exported 

worldwide.

1  Building Options for UK Renewable Energy, Carbon Trust,  October 2003
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2. Current Progress – Devices in the Water

2.2 Current Prototype 

Development and Testing

Pelamis Wave Power is currently 

developing the next generation of 

Pelamis device, ‘P2’ (0.75 MW), which 

has been commissioned by E.ON UK for 

installation and testing at EMEC in 2010.

Ocean Power Technologies (OPT) has 

deployed small-scale prototypes of the 

PowerBuoy in the waters off  Hawaii and 

off  New Jersey, USA. Currently a 1.39 

MW project is under development in 

the north of Spain with the fi rst 40 kW 

PowerBuoy device deployed in 2008. 

OPT is currently building two next 

generation prototype PowerBuoys (150 

kW) near Warwick for deployment and 

testing at EMEC and Oregon, USA.

Pulse Tidal has deployed the Pulse 

Stream 100 tidal generator in the 

Humber Estuary near Immingham. 

Currently the 100 kW device is 

undergoing commissioning and testing 

and it is the fi rst grid-connected shallow 

water tidal stream device.

Wave Dragon has submitted a 

planning application supported by 

an Environmental Statement to the 

Department for Business, Enterprise 

and Regulatory Reform under Section 

36 of the Electricity Act for a 7 MW 

demonstration wave energy device. 

Following award of consent the device 

would be installed off  Milford Haven, 

Pembrokeshire and tested for three to 

fi ve years to gain operational experience 

and knowledge on the energy transfer 

effi  ciencies.

Aquamarine Power is planning to 

install the Oyster wave energy device 

Recent years have seen exciting progress 

in the marine industry with testing 

of full-scale prototype devices at sea 

and the installation of the fi rst grid-

connected deep-water wave energy 

device and tidal stream devices. There is 

signifi cant activity in the R&D of innovate 

technologies as well as some devices 

maturing into the pre-commercial stage.

2.1 Current UK Installed Capacity

At the end of April 2009 the UK has 0.5 

MW of wave energy installed and 1.45 

MW of tidal stream installed.

Wavegen’s LIMPET shoreline wave 

energy device was installed on the 

island of Islay, Scotland in 2000 and has 

a capacity of 0.5 MW. OpenHydro’s 250 

kW Open-Centre Turbine is undergoing 

testing at the European Marine Energy 

Centre (EMEC) in Scotland and is the 

fi rst tidal stream device to generate 

electricity onto the UK grid. Marine 

Current Turbines’ (MCT) SeaGen (1.2 

MW) is installed in Strangford Lough, 

Northern Ireland and is the world’s 

fi rst commercial-scale tidal turbine to 

generate electricity onto the grid.

Pelamis Wave Power’s 0.75 MW Pelamis 

was installed at EMEC for testing. It 

was the fi rst commercial-scale deep-

water wave energy device to be grid-

connected. It has now been removed 

following successful completion of the 

testing.

In addition to the capacity in UK waters, 

Edinburgh-based Pelamis Wave Power 

has installed 2.25 MW of wave energy 

capacity in Portuguese waters. This is the 

world’s fi rst multi-unit wave farm and the 

fi rst commercial order for wave energy 

devices. There are plans to expand this 

wave farm by a further 20 MW.

(350 kW) at EMEC during the summer 

2009. The device was recently tested 

on a full-scale test rig at the New and 

Renewable Energy Centre (NaREC) where 

it produced and exported electricity on 

to the grid.

Tidal Generation Limited is currently 

working to complete the detailed design 

and installation of its tidal turbine (0.5 

MW) at EMEC.

2.3 Commercial-Scale Projects Under 
Development in the UK

There is 57.5 MW of commercial-scale 

marine energy projects currently being 

developed in UK waters; 27 MW has 

already obtained planning consent.

ScottishPower Renewables is developing 

the 3 MW Orcadian Wave Farm using 

Pelamis machines. The project has 

obtained the necessary licenses and 

consents and has secured a funding 

package from the Scottish Government 

through the Wave and Tidal Energy 

Support Scheme (WATES).

The Siadar Wave Energy Project on 

the Isle of Lewis was granted planning 

consent in January 2009. The joint 

project between npower renewables 

and Wavegen consists of an ‘active 

breakwater’ that will generate up to 4 

MW of electricity. The project is expected 

to be fully operational in 2010/2011 and 

to be the fi rst marine energy project to 

obtain revenue support through the 

banded Renewables Obligation Scotland 

(ROS).

The South West Regional Development 

Agency’s (SWRDA’s) Wave Hub was 
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There is signifi cant cost associated with 
deployment due to the requirement 
for specialist vessels and the risk of 
needing a suitable weather window for 
installation activities. The marine industry 
must compete with other industries, 
such as off shore wind, oil and gas, to 
obtain the specialist vessels.

granted planning consent in September 

2007 and is expected to be installed 

in spring 2010. Wave Hub aims to 

create the UK’s fi rst off shore facility for 

demonstrating the operation of arrays 

of wave energy devices. It has been 

consented for 20 MW and will have 

four separate berths, each capable 

of exporting 5 MW, and at least three 

developers are progressing projects.

MCT is planning to install seven 1.5 MW 

SeaGen turbines (10.5 MW tidal farm 

capacity) in The Skerries off  the coast of 

Anglesey, Wales. The project will be taken 

forward as a joint venture with npower. 

Pre-planning studies are currently 

underway and subject to successful 

planning consent and fi nancing the tidal 

farm could be commissioned as early as 

2011.

ScottishPower Renewables is planning 

to develop a demonstration tidal site in 

the Sound of Islay that would have an 

installed capacity of up to 20 MW. It is 

expected that a planning application will 

be submitted before the end of 2009 and 

subject to successful planning consent 

the tidal devices could be operational by 

2011.

 

2.4 Challenges

Many device developers have 

successfully tank tested scale-model 

prototype devices. The next major 

challenge faced by developers is 

deploying the fi rst full-scale devices 

at sea followed by their continued 

operation and proving.

The marine environment can be very 
harsh, particularly in locations of high 
wave and tidal stream energy. This is 
often a new working environment for 
device developers who have limited 
experience of operating devices 
there for extended periods of time. 
The test centres available in the UK 
provide a good level of assistance 
with the deployment of the prototype 
test devices and can be used to gain 
experience of installation, operation, 
maintenance and decommissioning 
activities. The test centres provide the 
infrastructure required for monitoring 
the operation of the devices in the 

marine environment, providing valuable 

“Project developers will 
only proceed at a pace 

commensurate with 
the demonstration and 

development of the 
technology.” – Project 

developer

“Our main focus is on engineering issues, for example collecting 
operating data and improving reliability, rather than trying to achieve 

cost targets – we need at least one year of operating data covering 
four seasons for cost of energy estimates to be meaningful.”        

– Technology developer
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Figure 2.1 - Potential UK Cumulative Installed Capacity of 
Marine Energy Projects to 20202 

2  The graph is for illustrative purposes only to demonstrate the potential growth of the industry to reach the estimated targets of 1 GW installed capacity by 
2020 and 2 GW installed capacity by 2020. The actual level of capacity installed by 2020 will be very dependent on enabling actions and policies that support the 
development of the marine industry.
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information for future development 

of the devices. This information is 

required not only for the technical and 

engineering development of the devices, 

but also to model the fi nancial viability of 

the devices by determining capital and 

operation and maintenance costs.

2.5 UK Installed Capacity in 2020

Discussions with BWEA members 

revealed that the industry believes that 

by 2020 the UK could have installed 1 

GW to 2 GW of marine energy projects. 

Figure 2.1 provides an illustration of 

the growth of the marine industry and 

cumulative capacity that would result in 

the estimated installed capacities. The 

actual level of capacity installed by 2020 

will be strongly dependent on enabling 

actions and policies that support the 

development of the marine industry. 

BWEA believes that if the industry 

receives suffi  cient support in the current 

early stages of development it can be 

possible to reach an installed capacity of 

2 GW; however if the industry proceeds 

in its current manner then it may be 

diffi  cult to achieve an installed capacity 

of 1 GW.

The Crown Estate target for the Pentland 

Firth strategic area is 700 MW of off shore 

wave and tidal stream generation by 

2020, so a signifi cant proportion of the 

capacity may be installed in this area.
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developer interest, as well as further 

opportunities for development in the 

Pentland Firth strategic area5.

Currently an SEA is underway for 

off shore wind and marine energy in 

Northern Ireland waters. It is expected 

that the Crown Estate will announce 

a competitive application process for 

commercial projects in 20106.

Screening of the waters off  the English 

and Welsh coastlines for marine 

energy potential was announced at 

the BWEA Wave and Tidal conference 

in April 2009. The purpose of the 

screening is to identify the potential 

for commercial-scale wave and tidal 

farms; to establish realistic timescales 

for when multiple devices will be 

installed and commissioned; and to 

inform whether a full SEA in England and 

Wales will be required. The screening 

is to be completed by late 2009, after 

which a scoping report is expected 

with the aim to complete the full SEA 

study by late 2011. The announcement 

of the screening is welcomed but it is 

important that the SEA is conducted in 

good time to enable the Crown Estate to 

lease areas of the seabed to developers 

and to lay the groundwork for future 

wave and tidal farm deployment.

3.2 The Marine Bill

The Marine and Coastal Access Bill is 

currently in the House of Lords and 

is expected to go to the House of 

Commons during summer 2009. The Bill 

The UK Government recognises that 

developing a low-carbon economy will 

not only achieve climate change goals 

but will also support the growth of 

the UK economy3. The marine industry 

could make a signifi cant contribution 

towards a low carbon economy. The UK 

Government and devolved Governments 

are supporting the development of the 

industry through strategic planning and 

support mechanisms.

3.1 Strategic Environmental 
Assessment

Strategic Environmental Assessment 

(SEA) is a procedure required under 

the European Union SEA Directive 

to incorporate environmental 

considerations into policies, plans 

and programmes. It is necessary for 

an SEA to be completed prior to the 

strategic development of marine energy. 

The SEA process not only identifi es 

areas suitable for development with 

minimal environmental impact, but 

the information gathered during the 

process can be used as baseline data for 

the Environmental Impact Assessments 

(EIAs) required for individual projects.

SEAs have been completed in UK 

waters for oil and gas and for off shore 

wind energy. The SEAs completed for 

off shore wind energy identifi ed zones 

suitable for development. This allowed 

the Crown Estate to complete three 

rounds of competitive tendering to 

allow developers to bid for options 

to construct wind farms within the 

identifi ed zones. The Crown Estate owns 

the seabed out to the 12 nautical mile 

(nm) territorial limit and has the rights 

to license the generation of renewable 

energy on the continental shelf within 

the Renewable Energy Zone out to 200 

nm.

An SEA for the development of wave 

and tidal stream energy around the 

Scottish coastline has been completed. 

The SEA examined at length and 

in as much depth as possible the 

environmental impacts and eff ects 

associated with the deployment of a 

range and number of wave and tidal 

stream devices in some of the areas of 

most concentrated resources. The SEA 

concluded that between 1 GW and 2.6 

GW of generating capacity could be 

developed with generally minor eff ects 

on the environment4. The completion of 

the SEA has enabled the Crown Estate 

to begin the competitive application 

process for commercial seabed lease 

options in the Pentland Firth strategic 

area for marine energy devices. This 

strategic area is the fi rst location in the 

UK to be made available for commercial 

marine energy development. The 

Round 1 leasing programme is aimed 

at delivering 700 MW of new off shore 

wave and tidal stream generation by 

2020 and is expected to bring signifi cant 

economic benefi ts to Scotland. In the 

future it is expected that other areas with 

suitable wave and tidal stream resources 

will be off ered for development taking 

into account a range of factors, including 

3. Political Enthusiasm

3  Investing in a Low Carbon Britain, HM Government, April 2009
4  Scottish Marine Renewables Strategic Environmental Assessment Non-technical Summary, Faber Maunsell and Metoc Plc, March 2007
5  http://www.thecrownestate.co.uk/wave-tidal
6  http://www.detini.gov.uk/cgi-bin/morenews?utilid=1367
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may also allow neighbouring projects to 
share grid connection infrastructure.

Currently the new regime is being 

fi nalised by Ofgem and the aim is for 

the regime to ‘Go Active’ in June 2009 

and ‘Go Live’ in June 2010. The regime 

will introduce a competitive tendering 

process for the provision of the off shore 

transmission infrastructure required 

for the grid connection of a renewable 

energy development. This means that 

the capital cost of the grid connection 

will be borne by an off shore transmission 

owner rather than the developer of the 

renewable energy project. The developer 

would be liable for an annual charge 

instead. This should reduce the capital 

cost required to develop a large-scale 

renewable energy project.

The Off shore Transmission regime will 

not be immediately relevant to the 

marine industry as the fi rst devices and 

small arrays are likely to connect to 

the onshore network at 33 kV. A grid 

connection at 132 kV is likely to be 

required when marine energy projects 

have an installed capacity of several tens 

of megawatts. The threshold between 

connecting a project at 33 kV and 132 

kV not only depends on the installed 

capacity of the project, but also on the 

distance of the development from the 

shore and the device installed. It may 

be several years before the Off shore 

Transmission regime is applicable to the 

marine industry; however it could be 

utilised in the Pentland Firth strategic 

area if a co-ordinated approach is taken 

to obtaining grid connections for the 

various projects under development.

will create a strategic marine planning 

system and make changes to the 

marine licensing system that will result 

in more consistent licensing decisions. 

The Government plans to set up a new 

Marine Management Organisation 

(MMO) that would be a centre of 

marine expertise and a professional 

and proactive marine manager. The 

MMO would make decisions on the 

majority of marine developments for 

English territorial waters and off shore 

marine areas (for those matters that are 

not devolved). The MMO would license 

off shore energy installations of less than 

100 MW generating capacity and declare 

safety zones around those installations.

The Bill provides for the development of 
a joint Marine Policy Statement (MPS). 
The MPS will be based on a suite of high-
level marine objectives for the UK marine 
area agreed by the Scottish Government, 
Welsh Assembly Government, Northern 
Ireland Executive and UK Government. 
The MPS is due to be completed in 2011.

The Bill provides for Scotland to receive 
executive responsibility for planning 
and nature conservation out to 200 
nm. The Marine (Scotland) Bill was 
introduced to the Scottish Parliament 
in April 2009. It aims to provide a more 
eff ective and sustainable approach to 
the management of Scotland’s seas. As 
with the UK Bill, the Marine (Scotland) 
Bill plans to introduce a new statutory 
marine planning system so that use of 
the seas is well managed and a simpler 
licensing system that will reduce the 
administrative burden in areas such as 
renewable energy. In Scotland a new 

marine management body called Marine 
Scotland was established in April 2009 
and it has direct responsibility for marine 
science, planning, policy development, 
management and compliance 
monitoring measures. The aim of 
Marine Scotland is to deliver a simplifi ed 
management and regulating system for 
all marine activities.

Currently Northern Ireland and Wales are 
investigating the delivery mechanism 
for a marine management body for 
their territorial waters that will cover 
responsibility for Coast Protection Act 
(CPA) and Food and Environmental 
Protection Act (FEPA) consent.
A simpler licensing system is welcomed 
by the marine industry but it will be 
necessary to assess the eff ectiveness of 
the system once it is in operation.

3.3 Off shore Transmission Regime

The Department of Energy and Climate 
Change (DECC) and the Offi  ce of Gas 
and Electricity Markets (Ofgem) are 
developing a new regulatory regime 
for off shore electricity transmission7. 
Off shore transmission is defi ned as 
being any off shore transmission network 
that operates at 132 kV or above. The 
requirement for the regime is largely 
driven by the development of off shore 
wind energy but it will benefi t wave 
and tidal stream energy in the future 
as it provides for the connection of 
off shore renewable energy generation 
to the onshore grid. The fi rst off shore 
wind farms connected to the onshore 
electricity network at 33 kV; however as 
the installed capacity of individual wind 
farms has increased a grid connection at 
132 kV is often now required. The regime 

7  http://www.ofgem.gov.uk/Networks/off trans/Pages/Off shoretransmission.aspx
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3.4 The Planning Act 2008

The Planning Act8 received Royal Assent 

in November 2008 and it applies broadly 

in England, has some implications for 

Wales but is of limited or no application 

in Scotland and Northern Ireland.

The Act aims to provide a streamlined 

consenting process for nationally 

signifi cant infrastructure projects, 

which covers certain types of energy, 

transport, water, waste water and waste 

projects. The number of applications and 

permits required for such projects will 

be reduced compared with the position 

under current legislation.

The Act allows for the Infrastructure 

Planning Commission (IPC) to be 

established. The IPC will be an 

independent body responsible for 

examining applications for development 

consent for nationally signifi cant 

infrastructure projects. Marine energy 

projects with a generating capacity 

greater than 100 MW installed in the 

territorial seas of England and Wales or 

in a Renewable Energy Zone (except 

any part of a Renewable Energy Zone 

in relation to which the Scottish 

Government has functions) is classed 

as a nationally signifi cant infrastructure 

project. The Act provides an application 

procedure that includes a pre-

application process where consultation 

with relevant bodies is required and the 

IPC must be notifi ed of the application 

prior to submission. This aims to resolve 

any potential issues in advance of 

submission of the planning application. 

The IPC aims to produce consent 

decisions in nine months as a deadline of 

six months is stipulated for completing 

the examination procedure and three 

months is allowed for decision making. 

The decision making will be guided 

through national policy statements, 

which are being developed during 2009.

Marine energy projects will be of small 

capacity until the industry is more 

developed so may not apply for planning 

consent from the IPC; the projects would 

be licensed by the relevant marine 

management organisation created 

through the Marine Bill (see Section 

3.2). By 2020 individual projects may be 

greater than 100 MW. Projects located 

in Scottish Waters, for example within 

the Pentland Firth strategic area, will be 

determined by the Scottish Government; 

however projects located elsewhere in 

the UK would be determined by the IPC.

8  Planning Act 2008 accessed at http://www.opsi.gov.uk/acts/acts2008/ukpga_20080029_en_1
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4. Test Centres and Research

In 2008 QinetiQ incorporated the 

testing of marine energy devices 

within its remit and their facility at 

Gosport, in Hampshire, provides one 

of the largest testing tanks in UK. 

The QinetiQ consultants also provide 

impartial services to marine energy 

device developers and energy suppliers, 

for example research, design and 

hydrodynamics advice and technology 

readiness assessment, amongst         

other services.

Wave Hub, 10 miles off  the north 

Cornwall coast, aims to create the UK’s 

fi rst off shore facility for demonstrating 

the operation of arrays of wave energy 

devices and is expected to be installed 

in spring 2010. It will have four separate 

berths, each will be capable of exporting 

5 MW; upgrading to a total capacity 

of 50 MW may be considered. The fi rst 

wave energy devices could be installed 

in 2011. Three developers have secured 

access to the berths – Fred Olsen 

Limited, Ocean Power Technologies 

and Orecon. There are a number of 

developers in talks with Wave Hub to 

secure the fourth berth.

The UK is a world leader in R&D of wave 

and tidal stream energy with research 

carried out at a number of academic 

institutes and facilities available to 

support developers in testing their 

devices in tanks and at sea. 

SuperGen Marine research programme 

funded by the Engineering and 

Physical Sciences Research Council 

commenced in 2003 and is a consortium 

of the Universities of Edinburgh, Heriot-

Watt, Lancaster, Robert Gordon and 

Strathclyde. The overall aim of the 

programme is to complete generic 

research on the potential for future 

exploitation of the marine energy 

resource. The current phase of the 

programme aims to increase knowledge 

and understanding of device-sea 

interactions of energy converters 

from model scale in the laboratory to 

full size in the open sea. The results 

from the research are disseminated to 

stakeholders through workshops and 

publication of papers.

PRIMaRE is a partnership of the 

Universities of Exeter and Plymouth, 

which receives funding from the SWRDA. 

The purpose of the partnership is to 

form a team of world-class researchers to 

provide expertise and research capacity 

to address the wider considerations of 

all environmental and ecological aspects 

of marine renewable energy. PRIMaRE is 

directly linked to Wave Hub, the off shore 

facility for the testing of arrays of wave 

energy devices, and the associated 

device developers.

BWEA members describe the test 

facilities available in the UK as essential 

to the successful development of the 

marine industry.  This has been seconded 

by the UK Government’s supporting 

announcements in the Renewable 

Energy Strategy9, which designates a 

total of £38 million to this infrastructure. 

Up to £10 million has been awarded 

to the New and Renewable Energy 

Centre (NaREC), up to £8 million to the 

European Marine Energy Centre (EMEC) 

and up to £20 million to Wave Hub and 

the South West, to create the UK’s fi rst 

low carbon economic area.

NaREC in Blyth, Northumberland was 

established in 2002 as an independent 

R&D centre serving the new and 

renewable energy industry. The 

consultants at NaREC provide developers 

with concept evaluation and technical 

expertise to support the progression of 

devices to commercial viability. NaREC 

has a large-scale wave fl ume and a tidal 

testing facility to allow scale models 

of prototype devices to be tested in a 

controlled and monitored environment.

The European Marine Energy Centre 

(EMEC) in Orkney was established 

in 2003 and it off ers developers the 

opportunity to test full-scale grid-

connected prototype wave and tidal 

streams devices. The centre operates 

two sites – a wave test facility and a tidal 

test facility – that have multiple berths 

that allow devices to be tested in the 

open sea. The berths have an existing 

connection to the onshore electricity 

network and facilities for technology and 

environmental monitoring.

9  The UK Renewable Energy Strategy, HM Government, July 2009
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5. Financing and Funding

available for small-scale prototype 

development and the revenue support 

for long-term operation. Whilst 

the announcement of the Marine 

Renewables Proving Fund (MRPF), a 

fund of up to £22 million launched 

by the Government in the Renewable 

Energy Strategy9, goes some way to 

fi lling this gap  BWEA thinks that the UK 

Government should ensure that long 

term funding is available to facilitate 

testing at sea and to refl ect the high 

costs of the installation of initial projects

The Marine Renewables Development 

Fund (MRDF) was established by the 

UK Government in 2004 to support 

the fi rst devices operating at sea. 

£42 million of the £50 million MRDF 

provides a combination of capital 

grant and revenue support for devices. 

The remaining £8 million supports 

The development of the UK marine 

industry is supported by the UK 

Government and devolved Governments 

through the use of capital grants 

and revenue support, with the most 

attractive schemes currently available 

in Scotland. In addition to the public 

funding, UK-based developers have been 

successful in raising signifi cant private 

fi nance.

Many of the marine energy device 

developers are small- and medium-

sized companies formed with the sole 

purpose of developing a specifi c device. 

The developers are faced with the 

challenge of securing suffi  cient funding 

to support the day-to-day operation of 

the company and development of the 

device as well as the obtaining fi nancing 

for the development of specifi c projects. 

Operational and development funding 

may be obtained from Government 

grants (as described in the following 

paragraphs) or private investors, such 

as venture capitalists or through the 

sale of shares. Generally in order to 

secure private fi nance a developer must 

demonstrate the potential future market 

for the marine energy device. Developers 

may obtain fi nancing for specifi c 

projects through private investment, for 

example by entering into partnerships 

with established companies, such as 

utilities. This may provide useful project 

development skills in addition to the 

fi nance required. It is important for the 

Government to express confi dence 

in the marine industry and the future 

growth of the marine energy market to 

encourage private investment not only 

to make projects happen but also to 

ensure that companies survive.

The direct total Government spending 

on technology R&D (provided through 

the DTI new and renewable energy 

programme) for 1999 to 2005 are £3.9 

million for wave energy and £6.5 million 

for tidal stream energy10. During the 

same period the Research Council 

spend on its wave and tidal research 

programme was £3.6 million10. Grant 

support available for R&D is disjointed as 

it is provided by a number of diff erent 

bodies, for example the Carbon Trust, 

Scottish Government, the Technology 

Strategy Board (TSB) (calls for new 

applications now discontinued) and the 

Environmental Technology Institute (ETI). 

Applying for funding can be complex 

as there are many avenues for funding 

with diff erent criteria and timelines. 

It can be diffi  cult to identify the most 

appropriate source of funding, resulting 

in developers devoting a large amount 

of time and energy to securing funds.

Many device developers consider the 

ETI model to be unsuitable as it requires 

a sharing of intellectual property rights 

in exchange for funding. There is also 

a potential confl ict of interest with 

ETI members individually involved in 

developing competing technologies. 

There can be signifi cant competition 

for the funding that is available due 

to the large number of marine energy 

devices currently under development in 

the industry and the limited sources of 

funding available.

The industry believes that there is a 

funding gap between the capital grants 

“UK Government has allocated 
funding to TSB and ETI 

but although the process 
is transparent, funds are 

inaccessible. There should be 
a rolling call to support good 

technologies and projects 
rather than a competition 
to support only one / few 

projects.” – Technology 
developer

“We need higher levels of 
RD&D funding.” – Technology 

developer

10  http://www.parliament.the-stationery-offi  ce.co.uk/pa/cm200506/cmhansrd/vo051025/text/51025w27.htm#51025w27.html _sbhd6
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electricity generated, levy exemption 

certifi cates and the recycle of ROCs is 

also included12.

Following approval from the European 

Commission, the Scottish Government 

plans to increase the support available 

through the ROS to three ROCs per MWh 

of electricity generated from tidal stream 

devices and fi ve ROCs per MWh of 

electricity generated from wave energy 

devices. This will be introduced through 

secondary legislation. When the income 

received from the electricity generated, 

levy exemption certifi cates and the 

recycle of ROCs is also included tidal 

stream devices will receive 17.3p/kWh 

and wave energy devices will receive 

26.3p/kWh12.

This level of ROC support is comparable 

to the level that was off ered under the 

Scottish Government’s Marine Supply 

Obligation (MSO); however it is believed 

that marine energy generation costs 

have increased since the MSO was 

designed so additional support may be 

required to encourage deployment13. 

A Government led study should be 

initiated to identify what levels of ROC 

banding are required for marine energy 

devices. The MSO was introduced in 

environmental research, related research 

and infrastructure. Although a small 

number of applications for the MRDF 

have been received, to date no projects 

have succeeded in fulfi lling the eligibility 

criteria of 3 months full-scale device sea 

trial data. There are two main reasons for 

this: fi rstly that many developers cannot 

obtain the funding required to install the 

fi rst full-scale device and secondly that 

marine energy device development is 

challenging, takes a signifi cant period of 

time and does not allow the opportunity 

to prove performance onshore before 

going off shore. To tackle the latter, the 

Government needs to support the 

unexpected delays and costs that the 

industry will experience in the early 

years. It is expected that a number of 

devices will achieve the eligibility criteria 

in the next few years; BWEA hopes that 

the barriers to development will be 

reduced by the Government’s Marine 

Renewables Proving Fund and the 

development of devices accelerated. 

Analysis of the MRDF has revealed that 

the cost of wave energy today is greater 

than when the MRDF was fi rst devised 

therefore the MRDF will not provide the 

levels of support that were considered 

necessary for the development of wave 

energy projects11. The MRDF may require 

adjustment following the introduction 

of the banded Renewables Obligation 

(RO) therefore this may be a suitable 

opportunity for the Government to 

modify the fi nancial parameters of the 

MRDF, for example to increase the level 

of capital grant provided.

The Scottish Government introduced 

the £13.5 million Wave and Tidal Energy 

Support Scheme (WATES) in 2006 and 

has provided support to nine schemes 

so far. The objective of the scheme is 

to support the early development of 

marine energy devices that need to 

complete pre-competitive R&D. The 

scheme also provided funding to EMEC 

for infrastructure upgrades.

In April 2009 the UK Governments 

introduced additional revenue support 

for marine energy devices through 

the Renewables Obligation (RO), 

Renewables Obligation (Scotland) (ROS) 

and Renewables Obligation (Northern 

Ireland) (NIRO). The introduction of 

banding to the RO, ROS and NIRO 

allocates two Renewable Obligation 

Certifi cates (ROCs) to every megawatt 

hour (MWh) of electricity generated 

from a marine energy device. This 

is over £90 per MWh (9p/kWh) and 

means that marine energy generators 

will receive approximately 12.8p/kWh 

when the income received from the 

11  Marine Renewables: Current status and implications for R&D funding and the Marine Renewables Deployment Fund,  Renewables Advisory Board, January 2008
12  Base price of electricity is 2.5 to 5p/kWh (including levy exemption certifi cates), with average assumed to be 3.75p/kWh, and one ROC is assumed to be worth 
4.5p/kWh (including recycle). This means that marine energy generators would receive a total of 8.25p/kWh.
13  Modelling Changes to the Renewables Obligation, SQW Energy, Redfi eld Consulting, Cambridge Economic Policy Associates and Econnect, 2008

“The MRDF is just £42m sitting 
in a pot that no one can 

access – if the eligibility criteria 
for funding are stopping 

companies receiving funding 
then Government needs 

to help companies to meet 
the criteria.” – Technology 

developer

“Two ROCs isn’t going to 
make anyone do anything 
in England.” – Technology 

developer
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April 2007 to provide a long-term signal 
of support and commensurate returns 
for wave and tidal stream generation 
located in Scottish Waters. The buy-out 
payment levels were set at 17.5p/kWh 
for wave devices and 10.5p/kWh for 
tidal devices. The Scottish Government 
discontinued the MSO in April 2009 
following the introduction of banding 
of the ROS. No marine energy projects 
received support through the MSO.

BWEA members welcome the higher 
level of revenue support in Scotland but 
highlight that this means that developers 
will concentrate on projects in Scotland 
as two ROCs is not suffi  cient support for 
developing projects elsewhere in the UK.

Wavegen’s LIMPET wave energy device 
receives income support through the 
Scottish Renewables Obligation (a 
predecessor to the ROS). It is likely that 
the Siadar Wave Energy Project will be 
the fi rst development to receive multiple 
ROCs as revenue support through the 
ROS.
In order to be eligible for ROCs through 
the ROS the marine energy projects 
must:
• Accord with the defi nition of wave or 

tidal stream as set out in the ROS;

• Be situated up to 200 nm off  the 
Scottish coast;

• Be connected directly to a 
transmission or distribution network 
in Scotland.

The funding and support currently 
available in the UK for the development 
of the marine industry is a fraction of the 
level of Government support that led to 
the successful development of the solar 
industry in Japan and the wind industry 
in Denmark. The Japanese solar industry 
developed through Government funding 
and promotion with market support 
and direct subsidies of around £1 billion 
between 1994 and 2011. This has led to 
the development of an industry with 
sales of over £2.4 billion per annum. 
Denmark is the world leader in the wind 
industry with a global market share in 
the turbine market of greater than 50%. 
This successful industry was supported 
by Government measures worth over 
£1.3 billion since 1993 resulting in 
annual revenues of approximately £2.7 
billion. Based on the experience of the 
solar and wind industries, the level of 
UK support for marine energy is not of 
the magnitude required to develop a   
world-class industry.

5.1 Cost of Energy

A previous report14  assessing the cost 
of energy from marine energy projects 
estimated that energy from initial wave 
energy farms costs between 12p/kWh 
and 44p/kWh, with central estimates for 
off shore wave farms in the sub-range 
22p/kWh to 25p/kWh. Initial tidal stream 
farms are estimated to have costs of 
energy between 9p/kWh and 18p/kWh, 
with central estimates in the sub-range 

12p/kWh to 15p/kWh.

To be eligible for the enhanced ROCs the 
project must not have received fi nancial 
support under existing capital and 
revenue support schemes for wave and 
tidal stream energy operated by either 
the Scottish Government or the UK 
Government; where support has been 
received projects will be eligible for two 
ROCs.

Other European countries provide 
revenue support for marine energy 
projects. Portugal has an attractive 
energy market with a support level of 
23 cents/kWh. Pelamis Wave Power has 
developed the fi rst multi-device project 
in Portugal. France provides 15 cents/
kWh for wave energy and Spain provides 
7.5 cents/kWh. Wavegen and OPT are 
planning multi-device projects in Spain 
where it may be possible to receive a 
higher wave energy tariff  (in the order 
of 32 cents/kWh to 54 cents/kWh) on a 
project-specifi c basis.

‘ROCs alone aren’t enough.’ – Utility
The introduction of additional ROCs for 
marine energy is welcomed however 
it is believed that further capital 
grant support is required to meet the 
exceptional capital costs of the fi rst 
generation of commercial-scale projects. 
Currently, signifi cant engineering and 
investment is required for the cost of 
energy of marine energy projects to be 
within three to fi ve ROCs.

“We need fi ve ROCs in 
England.” – Technology 

developer

“Scotland is the most 
attractive part of UK due 

to ROCs etc.” – Technology 
developer

“ROCs alone aren’t enough.” – 
Utility

14  Future Marine Energy. Results of the Marine Energy Challenge: Cost competitiveness and growth of wave and tidal stream energy, Carbon Trust, January 2006
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Another study15  has estimated that 

in 2020 the cost of energy from wave 

energy would be 15.1p/kWh (9.6p/kWh 

to 21.7p/kWh) and the cost of energy 

from tidal stream energy would be 

13.7p/kWh (9.3p/kWh to 17.9p/kWh).

Figure 5.1 shows an estimate of likely 

costs of energy produced by marine 

energy devices16. This was based on 

opinions of the BWEA membership. 

A learning curve has been applied 

to the estimated costs of energy. 

This shows how, as more capacity 

is installed globally, costs can be 

expected to reduce. We expect that 

learning rates of 85% to 90% on the 

total life cost of energy are likely for this 

industry provided that development is 

continuous and uninterrupted. Marine 

and off shore experience gained from 

working in the oil and gas industries can 

be applied and transferred to the marine 

industry to promote the reduction of 

costs improved energy capture and to 

increase the knowledge base.

The curves shown in Figure 5.1 relate 

to the development of a single device, 

rather than to the whole industry. 

There are a large number of wave and 

tidal energy devices currently under 

development and this slows down the 

progress of the industry as a whole as 

each device concept needs to follow 

a learning curve of this form. We can 

expect that the industry will consolidate 

to a few good concepts in time and that 

this would be likely to increase the rate 

of progress of the industry.

total capital costs of the projects.

 

The 2.25 MW Pelamis wave farm at 

Agucadoura in Portugal, the fi rst multi-

device project, was developed with a 

specifi c installation cost of £3,226 per 

kW; which is in the range of photovoltaic 

solar energy and approximately four 

times higher than large-scale wind 

energy17. This demonstrates that 

signifi cant capital investment is required 

to install the fi rst projects at sea and it is 

acknowledged by the industry that the 

capital costs will remain high for some 

considerable time and whilst devices 

and schemes remain small.

The data in Figure 5.1 and Figure 5.2 

are uncertain and the multiple ROC 

revenue support could be replaced by 

a mix of capital and revenue support 

or tax credits. Nevertheless these 

fi gures show three clear phases of 

technology development. The fi rst is 

Figure 5.2 shows the same information 

overlaid illustratively with diff erent 

ROC multiple levels12. This shows that 

if multiple ROCs were available then 

investment for early projects below 

approximately 10 MW would still be 

needed to cover the diff erence from 

revenue support and the normal 

technology development risks. This 

additional investment would be of the 

order of £0.5 million/MW to £2.6 million/

MW if fi ve ROCs were available for the 

fi rst few megawatts.

At a ROC support level of two ROCs 

commercial-style projects are unlikely 

below 100 MW of installed capacity and 

may not appear until 1 GW of capacity. 

Top-up investment would be prohibitive. 

With two ROCs technologies in their 

earliest stages of development would 

require additional investment of £2.6 

million/MW to £4.8 million/MW. In some 

cases this could be equivalent to the 

15  Impact of Banding the Renewables Obligation - Costs of electricity production, Ernst & Young, April 2007
16  Costs are based on a simplifi ed discounted cash fl ow analysis at an assumed discount rate of 15%.
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be supported by two ROCs after their 
fi rst deployment of 250 MW then the 
industry will have installed around 1 GW 
of capacity.

It should be noted that most developers 
will be progressing and building 
projects on a global basis and as such 
the industry’s cumulative installed 
capacity and any learning eff ects could 
materialise both in the UK and in other 
countries, thereby helping the industry 
reduce costs quicker in the UK for a given 
UK installed capacity target.

The only way for the marine industry to 
be viable in the long-term is continual 
R&D, more testing and operation of 
devices in the marine environment and 
the scaling up of both the production 
of devices and projects. This requires 
signifi cant capital investment to progress 
the industry from its current status to 
commercial viability.

Based on the information provided in 
this section BWEA thinks that revenue 
support of fi ve ROCs or equivalent would 
be an appropriate level to support 
marine energy projects after the initial 
10 MW of capacity has been installed. 
The development of the fi rst small-scale 
projects to achieve this installed capacity 
would require capital grant funding in 

addition to revenue support.

when the technology is new and small. 

In this phase investment into device 

deployment is needed to fund the 

technology demonstration before it can 

be supported by the electricity tariff , 

such as the ROC market.

The second phase is when the 
technology receives additional 
support above the other forms of 
renewable energy. During this phase 
continual development is needed with 
improvements to whole-farm economics 
through higher energy performance, 
lowering costs, improving the supply 
chain and building larger projects. It 
is not realistic to expect that the cost 
reductions indicated will be realised 
without continuous improvement 
programmes and ongoing R&D. This 
continuous improvement is possible if 
there is continuous investment or there 
are commercial returns from previously 
deployed projects. It is likely that if 
there are interruptions to development 
programmes progress can halt or even 

reverse as skilled people move elsewhere 
and resources are redeployed.

In the fi nal phase, projects are expected 
to scale up and project developers can 
make bigger investments based on 
more proven technology. In this phase 
the costs are likely to reduce so that 
developers can make commercial returns 
and eventually can operate at market 
prices closer to that of other renewable 
energy technologies.

By 100 MW to 500 MW of installed 
capacity well-developed technologies 
could compete with other renewable 
energy sources, such as early off shore 
wind projects that currently attract two 
ROCs.

Since it is expected that more than 
one marine energy technology will be 
successful, the installed capacity required 
to reach these lower cost levels will be 
greater than this. If, for example, four 
technologies reach cost levels that can 

17  Reaping the wind and tides, Frank Rogalla, Water and Waste Treatment, November 2008
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Figure 5.2 - Cost of Marine Energy in Comparison to ROC Support12

“Lack of adequate funding is 
a key barrier. The Government 
needs to put in place funding 

to leverage technology.” – 
Technology developer
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6. Grid Connection

The Pentland Firth is likely to be the fi rst 

area in the UK to see the development 

of large-scale marine energy projects. 

A recent report18 assessing the grid 

connection options in this area 

concludes that in the short term small 

capacities could be connected to 

the grid through innovative practices 

and minor network reinforcements. 

Signifi cant reinforcement of the onshore 

networks would be required to connect 

large-scale developments. It is not clear 

how the reinforcements would be co-

ordinated and delivered in a timely and 

cost-effi  cient manner in order to meet 

the targets for generation in this area.

There is a major focus by the 

Government on the Pentland Firth 

strategic area due to the Crown Estate 

Round 1 lease programme. The Pentland 

Firth is an area of high tidal stream 

resource but the Western Isles, which are 

outside the strategic area, have a more 

abundant wave energy resource and are 

likely to be a preferable location for the 

development of wave energy projects. 

Therefore it must be recognised by the 

Government that grid reinforcement in 

the west of Scotland is as important as 

reinforcement in the north of Scotland. 

Scottish Hydro Electric Transmission 

Limited (the transmission owner in 

the north of Scotland) has submitted 

a planning application to develop a 

new electricity transmission line from 

the Western Isles to the mainland. This 

application has been driven by the 

development of onshore wind farms 

on the Western Isles; it is important that 

any future network upgrades consider 

In common with off shore wind, and to 

some extent onshore wind, the areas 

of most abundant resource for marine 

energy tend to be remote from onshore 

distribution and transmission networks 

or in areas of limited network capacity. 

This leads to high demand for grid 

connections in certain locations and 

can increase the costs associated with 

obtaining a connection.

EMEC and Wave Hub, once constructed, 

are very benefi cial to the industry 

because they have existing grid 

connections that allow developers to 

test the operation of their devices when 

connected to the grid. This avoids the 

need to apply for and construct a new 

grid connection.

The marine industry, Government and 

electricity network operators are aware 

of the barriers to connecting marine 

energy projects to the grid and a 

number of scenarios for the long-term 

development and reinforcement of 

the onshore grid are being discussed. 

This dialogue is welcomed by the 

industry; however it will not facilitate the 

connection of the initial demonstration 

projects and small-scale arrays. The north 

and west of Scotland have abundant 

marine energy resources but are heavily 

constrained by available grid capacity. 

The local distribution network (operating 

at 11 kV and 33 kV) is sparse and has 

limited capacity to accommodate 

generator connections. Generators with 

a capacity of 10 MW or greater in the 

north of Scotland are classed as large 

power stations. It is necessary for the 

distribution network operator to consult 

with National Grid (operator of the 

transmission network) before providing 

an off er for grid connection to a large 

power station. Even once the planned 

grid upgrades have been completed the 

grid will not be able to accommodate 

the currently contracted queue of 

generation in the north of Scotland. 

Therefore new applicants for grid 

connection are generally being given 

connection dates of beyond 201818.

In order to connect the initial small-scale 

marine energy developments to the 

grid it may be necessary to implement 

innovative and proactive measures, for 

example in the form of Registered Power 

Zone type measures, such as the scheme 

that has been implemented in Orkney. 

The Orkney Registered Power Zone 

increases the capacity available for the 

connection of generation by managing 

the distribution network and connected 

generation; generation is constrained in 

line with the load on the network and 

the thermal capacity of circuits.

“The Government needs to 
give priority to marine energy 

projects in order to avoid a 
marine energy queue. The 

strategic importance of 
marine energy projects needs 

to be recognised – they should 
not be treated as “normal” 

commercial projects.” – 
Technology developer

18  Pentland Firth Tidal Energy Project Grid Options Study, Xero Energy, January 2009
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the development of marine energy 

projects and the likely demand for grid 

connections.

The new Off shore Transmission regime7, 

as described previously, is welcomed 

by the marine industry but will not be 

immediately relevant to the industry. It 

could be utilised in the Pentland Firth 

if a co-ordinated approach is taken 

to obtaining grid connections for the 

various projects under development. 

The regime must be supported by the 

strategic development of the onshore 

distribution and transmission networks 

to reinforce the networks in areas that 

are likely to be developed for wave and 

tidal stream farms. At the current stage 

of industry development it is diffi  cult to 

demonstrate the level of reinforcement 

that will be required. It is recognised that 

the marine industry must demonstrate 

and build large-scale projects and apply 

for grid connections in order to stimulate 

the development of the networks.
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7. Social and Economic Benefi ts

diversifying the renewable energy mix by 

including a greater proportion of wave 

and tidal stream energy would reduce 

requirements for back-up and reserve 

capacity, lower carbon emissions and 

save fuel. This could lead to cost savings 

of as much as £900 million per annum, 

equal to 3.3% of the annual wholesale 

cost of electricity due to the increased 

mix diversity.

The development of a successful marine 

industry will help the UK meet climate 

change targets and also bring social and 

economic benefi ts to the UK14.

It is recognised that the developm

ent of a commercially successful marine 

industry would lead to job creation 

within the UK; however there are 

diff ering opinions regarding the level 

of job creation. A study published by 

the Scottish Executive predicted that 

7000 direct jobs could be created in a 

diverse marine industry in Scotland by 

2020, supported by sustainable research 

development and skills bases19. A study 

completed for BWEA identifi ed that the 

growth of the wave and tidal sector 

could provide up to 2100 jobs in the    

UK by 202020.

Currently the UK is one of a small 

number of European countries leading 

the development of marine energy. 

This means that the UK is in a strong 

position to develop Europe’s dominant 

marine industry (in a similar way to how 

Denmark became the market leader 

in the provision of wind turbines) and 

therefore obtain the economic benefi ts 

that the industry generates. It has been 

estimated that by 2050 the marine 

energy domestic and export market 

could provide the UK with annual 

revenues between £600 million and £4.2 

billion21. This is comparable to Denmark’s 

current share of the wind turbine market, 

with annual revenues of approximately 

£2.7 billion1. In order for the UK to 

become the market leader it is believed 

that greater public support than the 

support off ered in other countries is 

required over an extended period of 

time to develop a robust and aff ordable 

technology20.

The economic benefi ts and job creation 

generated by the growth of the marine 

industry would be benefi cial to the UK 

to counter-act the eff ects of the steady 

decline of the oil and gas industries. The 

production of oil and gas from the UK 

off shore areas is in decline as reserves are 

progressively exhausted. It is anticipated 

that the UK will be a net importer of oil 

and gas by 2010, if not before, and that 

importing energy supplies will have a 

large eff ect on the balance of payments 

for the UK22.

7.1 Security of Supply

Security of electricity supply is of 

concern to the UK Government and 

devolved Governments as domestic 

fossil fuel reserves are depleted 

and the UK becomes increasingly 

dependent on imports. Energy diversity 

and the substantial indigenous 

renewable energy sources in the UK 

are useful ways of maintaining energy 

reliability. Renewable energy is not so 

acutely subject to the price volatility 

experienced with conventional energy 

generation from fossil fuels. A recent 

study23  for BWEA concluded that 

19  Harnessing Scotland’s Marine Energy Potential, Forum for Renewable Energy Development in Scotland Marine Energy Group, 2004
20  Employment opportunities and challenges in the context of rapid industry growth, Bain and Company, October 2008
21  Policy Frameworks for Renewables, Executive Summary, L.E.K. Consulting and Carbon Trust, July 2006
22  Socio-economic indicators of marine-related activities in the UK economy, David Pugh on behalf of The Crown Estate, March 2008
23  The Benefi ts of Marine Technologies within a Diversifi ed Renewables Mix, Redpoint Energy Limited, 2009
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8. The Future

The current short-term challenge 

facing the marine industry is gaining 

suffi  cient experience of operating 

devices and multi-device projects in the 

marine environment to demonstrate 

to all investors (public and private) that 

the technology works, and the future 

potential for the industry.

The use of the UK’s R&D capabilities and 

internationally-recognised test facilities 

should be reviewed to determine how 

to obtain the greatest benefi t from the 

services available.

The UK Government and devolved 

Governments must continue supporting 

the marine industry through policy and 

funding. The SEA announced for England 

and Wales and multiple ROCs for 

marine energy projects are welcomed. 

The industry does feel that additional 

revenue support above the recently 

introduced two ROCs is required. The 

UK Government’s announcement of the 

Marine Renewables Proving Fund will 

partially provide the additional capital 

grant funding that is essential to allow 

the fi rst marine energy projects to be 

installed; however it is expected that 

additional capital grant funding may be 

required. The equivalent to fi ve ROCs for 

wave energy projects may be a suitable 

level of support once experience has 

been gained from initial projects. At a 

support level of two ROCs commercial-

style projects are unlikely until each 

marine technology has deployed at least 

100 MW of cumulative installed capacity 

either in the UK through additional 

support mechanisms or alternatively 

through overseas development and 

support. Without additional support 

mechanisms the UK will almost certainly 

lose its claim to being the market leader 

of the marine industry and in turn the 

social and economic benefi ts that would 

follow.



23



BWEA
Greencoat House
Francis Street
London SW1P 1DH
United Kingdom

Tel: +44 (0)20 7901 3000
Fax: +44 (0)20 7901 3001

www.bwea.com


	cover
	Marine_LowRes (2).pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




