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About the OES
The Ocean Energy Systems Implementing Agreement (OES) is an intergovernmental
collaboration between countries, to advance research, development and demonstration of
technologies to harness energy from all forms of ocean renewable resources, such as tides,
waves, currents, temperature gradient (ocean thermal energy conversion and submarine
geothermal energy) and salinity gradient for electricity generation, as well as for other uses,
such as desalination, through international co-operation and information exchange.
OES is one of the 40 multilateral technology initiatives (also known as Implementing
Agreements), within the International Energy Agency (IEA) covering portfolios from basic
research to deployment and information exchange on energy supply, transformation and
demand. The IEA provides a framework for countries around the world, businesses, industries,
international organisations and non-government organisations to work together in these
collaborative multilateral technology initiatives, which enable participants to optimise
resources, speed progress and share results.
The OES international co-operation facilitates:





Securing access to advanced R & D teams in the participating countries
Developing a harmonized set of measures and testing protocols for the testing of
prototypes
Reducing national costs by collaborating internationally
Creating valuable international contacts between government, industry and science

Ocean energy remains an emerging technology area and will continue to benefit from the
existence of the international collaboration mechanism offered under the Implementing
Agreement contract.

Disclaimer
Ocean Energy Systems (OES), also known as the Implementing Agreement on Ocean Energy Systems,
functions within a framework created by the International Energy Agency (IEA). Views, findings and
publications of the OES do not necessarily represent the views or policies of the IEA Secretariat or its
individual member countries
.
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Preface
The report Ocean Energy: Supporting Policies Review is part of the activities of the Annex I –
Review, Exchange and Dissemination of Information on Ocean Energy Systems, of the OES work
programme.
By means of this report the OES intends to emphasize the range of policy and funding initiatives
to promote and accelerate the uptake of ocean energy that its member governments and
related organizations have implemented.
Information in this report came from each Delegate of the OES Executive Committee. The report
has been prepared by:
Ana Brito e Melo
Operating Agent of the OES Annex I
WavEC Offshore Renewables
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Executive Summary
The aim of this report is to provide an insight into the diverse ocean energy policies across
several countries, focusing on recent developments.
This report focuses on the 21 countries members of the International Energy Agency’s
Implementing Agreement on Ocean Energy Systems (OES): Portugal, Denmark, United Kingdom,
Japan, Ireland, Canada, the United States of America, Belgium, Germany, Norway, Mexico,
Spain, Italy, New Zealand, Sweden, Australia, Republic of Korea, South Africa, China, Nigeria and
Monaco ordered by sequence of joining the Agreement.
Information on policies which support and impact on ocean energy development were obtained
from the OES member delegates. Ocean energy technologies are largely at the prototype testing
phase. Despite the recent growth of installed capacity, the long-term reliability of ocean energy
projects is yet to be demonstrated (with exception of tidal range energy technologies). Recently,
larger companies such as utilities and manufacturers have become increasingly involved in
device development.
IEA member countries are faced with the challenge of achieving energy security, environmental
protection and economic competitiveness. Ocean energy could contribute to these objectives
in the medium to long term, provided that policies which establish support mechanisms to
stimulate market deployment and further offer RD&D funding are implemented by their
governments.
Currently, several OES member countries offer support for ocean energy RD&D through a range
of energy policies, mainly:
1)
2)
3)
4)
5)

National strategy
Regulatory issues and marine spatial planning
Market incentives
Sea testing facilities
Funding R&D programmes

Table 1 presents a summary of policies and support schemes available in the 21 member
countries of the OES covered by this report.
Additional details for each country can be found in the following pages.
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Table 1. Summary of the support schemes available in the OES member countries
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National Strategy
On a European level, although the contribution of ocean energy to the renewable energy
mix up to 2020 is expected to be modest, its potential in the medium and long term has
been recognized by the European Commission in its recent communication in January
20141. The policy initiatives on ocean energy undertaken by the Commission are in fact
a sign of political support for the sector. Deployment is currently limited but the sector
has the potential to grow and creating jobs.
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http://europa.eu/rapid/press-release_AGENDA-14-1_en.htm
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From those European countries members of the OES, five have included explicitly ocean
energy targets in their National Renewable Energy Action Plans (NREAPs): UK, Ireland,
Spain, Portugal and Italy.
UK, Ireland, Spain and Portugal are further participating under the coordination of the
Directorate General for Maritime Affairs and Fisheries (DG MARE) of the European
Commission, in the definition of an action plan for a Maritime Strategy in the Atlantic
Area, which includes ocean energy as one of the key sectors.
Looking to UK, currently the international leader in terms of development and
deployment of wave and tidal current energy projects, ocean energy (wave and tidal
stream) is one of the eight technologies considered by the Renewable Roadmap
published in 2011. The UK Marine Energy Programme Board (MEPB) is the means by
which the Government drives its strategy towards meeting the commitments of the
Roadmap.
Scotland, Wales and Northern Ireland have further developed specific strategies for
ocean energy: Scotland published a Marine Energy Action Plan in 2012 outlining the
areas of progress and areas where further work is needed over the next years; The
Welsh Government published a Low Carbon Transition, which sets out the intention to
drive the change to a low carbon economy for Wales, where marine energy has been
identified as one of the areas of greatest potential; The Northern Ireland’s Offshore
Renewable Energy Strategic Action Plan presents the vision for the delivery of offshore
renewable energy in Northern Ireland waters, with actions to facilitate the opportunities
and also address the challenges of offshore development.
Ireland published in 2012 the Strategy for Renewable Energy 2012-2020, including a
specific consideration of the ocean energy sector, and in early 2013 launched the
Offshore Renewable Energy Development Plan (OREDP) which sets out a policy
framework to support the early stages of ocean energy development in the country. The
Irish government is further involved in bilateral discussions with neighbouring countries
on the use of co-operation mechanisms for the export of renewable generated
electricity.
In Spain, in particular the Basque Government, approved in 2011 the Energy Strategy
for the Basque Country 2020, which defines actions and targets for ocean energy and a
specific initiative to speed up the development of wave energy is included.
In Portugal wave energy targets are defined in the National Action Plan for Renewable
Energy (NREAP) published in April 2013. The government further released a National
Strategy for the Ocean (NSO) covering the period 2013 - 2020 in March 2013. Ocean
energy is referred in the NSO report as a sector that has been developed in Portugal and
for which more incentives should be created.
In Italy, according to the Italian National Renewable Energy Action Plan (NREAP) the
ocean energy total contribution (in terms of installed capacity) expected to meet the
binding 2020 European renewable energy sources (RES) targets will be of 3 MW in 2020.
Some Governmental initiatives (e.g. higher incentives) are a recognition of the Italian
increasing interest in the exploitation of wave and tidal energy.
3

Sweden and Norway have no special policy strategy for ocean energy, but ocean energy
is included in more general renewable energy policies and programmes. Their energy
policy is based on the same foundations of the European strategy for sustainable,
competitive and secure energy. There is an ongoing work from the Ministry of
Enterprise, Energy and Communications to form a national marine strategy. This will
contain suggestions on how the industry around the coastal areas and ocean can be
developed. Hence it is not restricted to wave power but also tourism, shipping etc.
In Denmark a specific national wave energy partnership has been established involving
the active Danish developers who proposed a long term strategy “Wave Energy
Technology Strategy for research, Development and demonstration 2012. Currently the
partnership is working to develop a roadmap addressing the technical challenges facing
wave energy. Governmental support for the development of wave energy has been
reserved for targeted areas to be defined in this roadmap.
Belgium has a governmental law that determines concessions in the sea for the
construction and the exploitation of installations of electricity production generated
from water, currents or winds.
In Germany, the revision in 2012 of the Renewable Energy Sources Act (EEG 2012),
follows the decision of the government to expand the role of renewable energy in the
electricity sector. Hydropower renewable energy sources, including wave power, tidal
power, salt gradient and flow energy are covered by the EEG 2012.
In Monaco, the sustainable development is among the most important political
priorities. The Principality of Monaco, with a coastal length of 3.8 km, is the newest
country that joined the OES in June 2013. This action was part of the Government
concerns for combating climate change and recognizing the relevance for international
cooperation in ocean energy.
In USA, the Government, through the U.S. Department of Energy (DOE) Wind and Water
Power Program, has invested considerably in marine and hydrokinetic (MHK)2 projects
with a strategic focus on key areas with a goal to achieve cost reduction by 2030.
Canada in its Marine Renewable Energy Technology Roadmap establishes targets up to
2030 for installed in-stream tidal, river-current and wave energy generation. At a
provincial level, Nova Scotia has a Marine Renewable Energy Strategy with their own
targets to develop marine renewable energy.
In China, the 12th Five-Year Plan of Energy Development was promulgated by the
Chinese Government in January 2013, envisioning the increase of the proportion of the
non-fossil energy consumption by 2015. It is expected that this plan would steadily boost
the development and utilization of renewable energy, including ocean energy.

2

The MHK terminology adopted by USA comprises wave energy, tidal stream energy, run-ofriver, ocean currents and OTEC.
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In Korea, the national strategy and roadmap for ocean energy development is based on
the “RD&D Strategy 2030 for New and Renewable Energy – Ocean” and the
“Development of Activity Plan on Ocean Energy R&D Programme” from 2009. A
preliminary report for the second national energy master plan was published in the end
of 2013, increasing the contribution from photovoltaic and wind, but lowering the ocean
energy contribution. However the budget and number of projects for ocean energy
RD&D has been growing in Korea in these last 4 years, with increasing involvement from
the private sector.
Australia released in 2012 the Energy White Paper and the magnitude of Australia’s
ocean energy resources was acknowledged by the former government. An updated
version of the Energy White Paper with a strategic policy framework to address the
challenges in the energy sector is expected to be released by the new Government in
2014. The industry in Australia is working to get ocean energy recognised in the energy
policy.
The New Zealand Energy Strategy 2011-2021 sets the strategic direction for the energy
sector and the role energy will play in the New Zealand economy. One of the four priority
areas is diverse resource development and it sets out an aspirational target to generate
90% of its electricity from renewable sources.
Mexico has a National Energy Strategy 2013-2027 which establishes the target of
increasing the share of non-fossil fuel technologies in the electricity generation portfolio
and reinforces the need for diversifying the electricity portfolio. A creation of a centre
for innovation for ocean energy technologies to encourage academia, research
institutes and the private sector to flourish the sector is being discussed.
In Nigerian, the Institute for Oceanography and Marine Research (NIOMR), which is the
contracting Party to the OES nominated by the Nigerian Government, is preparing a
proposal to be submitted to the Government for a feasibility study to explore and
identify suitable locations for the implementation of OTEC in the country. A roadmap on
ocean energy activities is currently been considered by the Federal Government, as well
as the creation of an ocean energy research centre.
In South Africa efforts are being pursuit to include ocean energy targets in South Africa’s
Electricity Plan prepared in 2010. Immediate actions being discussed include the
preparation of a country roadmap for marine energy and an ocean energy resource
atlas.

Regulatory Issues and Marine Spatial Planning
The UK Marine and Coastal Access Act 2009 provide the framework for the UK marine
licensing regime for activities carried out within the marine environment, such as offshore
renewable energy installations. Environmental Impact Assessments are part of the
licensing and consenting process. The Scottish Government has introduced a system of
sectoral marine planning to facilitate the development of commercial scale wave and tidal
energy projects in sustainable locations. Natural Resources Wales (NRW) is a new
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governmental body responsible for the administration of marine licensing in welsh waters
since April 2013.
In Ireland, since 2010, the Department of Environment, Community and Local
Government (DECLG) has been working on the streamlining the consent process for
foreshore developments, with particular emphasis on renewable energy projects. DECLG
is also working on the development of a marine spatial planning framework. In 2012
extensive new Special Areas of Conservation were announced which will have
implications for the development of marine renewable energy projects.
In Spain, different public bodies are involved in the licensing process and there is an
administrative procedure published in 2007 to apply for an authorization for electricity
generation installations at sea, including additional provisions such as the inability to
deploy marine energy projects in certain areas due to environmental restrictions. The
open sea test facility bimep has followed this procedure. Regarding environmental
regulation, a new standard to establish general criteria and guidelines for the preparation
of Environmental Impact Studies for marine renewable energy installations is expected to
be published in 2014.
In Portugal a revision of the existing Environmental Impact Assessment legislation was
released in October 2013. One relevant innovation of the new law is the creation of a web
based “one-stop-shop” facility for the environmental licensing of projects, which will
allow the digital delivery of documents during the EIA process. Since 2010 the
Government has been developing a National Maritime Spatial Plan (POEM) which is
expected to facilitate the establishment of an efficient consenting process.
In Norway, the Ocean Energy Bill, which regulates offshore renewable energy production
entered into force on 1 July 2010. According to this new legislation, much inspired by
similar legislation in the Norwegian petroleum sector, licences to wave and tidal farms in
certain far-shore geographical areas cannot be given without a prior governmental
process where suitable areas are identified. For offshore wind, 15 areas have been
identified as suitable for large-scale development. For ocean energy, the licensing process
for small demonstration projects and testing is considered efficient and pragmatic.
Sweden is working on a marine spatial planning to provide guidance to authorities and
municipalities when considering claims for the use of the sea space. A law concerning the
marine spatial planning is expected to come into force on April 2014. The permits for
demonstration projects must be obtained from the local County Administration Board and
are granted after an extensive environmental impact assessment court procedure.
The Belgian maritime spatial plan foresees an area for the exploitation of offshore wind,
wave and tidal energy.
In USA, several legislations that will benefit the advancement of the marine renewable
energy industry are currently under consideration, such as aiming to streamline the
permitting process and providing credit instruments and loan guarantees. In an effort to
further understand potential environmental effects from the deployment and operation
of marine energy devices, DOE, in collaboration with the Bureau of Ocean Energy
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Management and the National Oceanographic Partnership Program, is supporting the
collection of key environmental data associated with wave and tidal energy projects.
In Canada, the Department of Natural Resources Canada is taking a lead role towards the
development of a policy framework for licensing and administrating renewable energy
activities in the federal offshore on behalf of the Government of Canada. Nova Scotia,
has in place a specific procedure for projects approval.
In Australia, currently, there is no legislation or regulation designed to deal specifically
with offshore renewables but there are initiatives on a national level to develop a
framework for ocean energy technologies.

Market incentives
In UK the system of green certificates is used for wave and tidal projects as a production
incentive, under the scheme of Renewables Obligation Certificates (ROC). The UK ROC
system is expected to end by 2017, and will be replaced with a Contract for Difference
(CfD). The CfD will be the new support mechanism under the Electricity Market Reform
(EMR).
In Ireland, there is a fee in tariff since 2009 for wave and tidal energy which has not yet
been activated and will be discussed by the government. Recently launched, the Offshore
Renewable Energy Development Plan proposes the introduction of an initial market
support scheme for wave and tidal energy from 2016, while a new steering group will be
established to implement Government targets for the industry.
In Spain, the feed in tariff scheme was suspended in 2012 for all renewable energy
technologies and a new support framework for renewable energy sources based on
reasonable profitability has been recently set up with some specific aspects still under
definition.
In Portugal, the most important means for promoting wave energy and attracting
investment has been a feed-in tariff published in a decree-law 225/2007. Existing Feed-in
tariffs are now being discussed by the government.
In Denmark the strategy developed for wave energy RD&D suggests combining the
existing R&D support with higher feed-in tariffs for wave energy to stimulate private
investments.
In Germany funding research on renewable energies including wave and tidal
technologies is led by the Ministry for the Environment. In addition, the Ministry of
Economics and Technology runs the research programme “Next generation maritime
technologies” for 2011-2015 which covers shipbuilding, navigation and maritime
technologies, where in principle ocean energy technologies may be eligible.
In Sweden there are a number of governmental agencies from which researchers and
developers can apply for funding ocean energy projects.
In Norway, the overall funding for ocean energy projects is made available through the
Norwegian Energy Agency, Enova, the Norwegian Research Council, and Innovation
7

Norway and for 2013, these three institutions had a combined budget of approximately
€110 million.
In Italy there is a reviewed support scheme since January 2013 for grid connected
renewable energy power plants. In general, the Decree grants a feed-in tariff plus, in some
cases, a specific premium, to provide incentives to net electricity fed into the grid.
The support mechanism for RES-E in Belgium mainly relies on green certificate systems
combined with quotas.
In USA, the government is providing grants to competitively-selected companies and
institutions active in ocean energy R&D in the United States – much of which is funded
through the DOE Wind & Water Power Program. DOE has also been funding the
development of several testing centers for wave and tidal current energy.
In Canada, at the provincial level, Nova Scotia has a Community Feed-in-Tariff (COMFIT)
program, launched by the Government in 2011 which allows local community groups to
connect small-scale in-stream tidal devices, under 500 kW. A tidal Feed-in-Tariff scheme
is being further developed by the Nova Scotia Utility.
Australia has currently a Renewable Energy Target (RET) but no specific bands or
allocations for different technologies.
In China, the National Development and Reform Commission (NDRC) published the new
feed in tariff for new renewable energies including ocean energy, increasing from 0.8
cent to 1.5 cent per kWh.
In Korea the main promotion tool for renewable energy, including ocean energy, is the
renewable portfolio standard (RPS). The RPS policy is supplemented by tradable
renewable energy certificates (REC) whose value varies depending on resource type and
conditions such as distance from coastline, capacity and installation method. This
incentive scheme has been applied for tidal barrages and is now being discussed for other
ocean energy technologies.
In Mexico there are some fiscal incentives aiming to promote investment on renewable
energies in general.

Sea testing facilities encouraging ocean energy development
Sea test centres are operating or are being developed in several countries around the
world, beeing the European Marine Energy Centre (EMEC) in Orkney, in the UK, the most
advanced one. Figure 1 illustrates the centres available in the OES member countries or
beeing developed. These testing areas allow developers to test components, concepts or
full scale devices in a moderate wave climate or exposed to open sea.
The development of open sea testing facilities is seen as a valuable policy measure.
Providing such infrastructures encourages ocean energy development by enabling
practical experience of installation, operation, maintenance and decommissioning
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activities for full-scale prototypes and farms, as well as for developing services and
streamlining procedures.
At the European level, the SOWFIA project aiming to facilitate the streamlining of licensing
procedures for wave energy devices, focused on the available information from test sites.
This project, funded by the European Commission and led by Plymouth University in the
UK, was running for 3 years until August 2012. On an international level, the Annex V: The
Exchange and Assessment of Ocean Energy Device Project Information and Experience,
running under the OES, led by the DOE and initiated in the second half of 2012 aims to
foster a better understanding, and to accelerate the development of ocean energy
technologies, by sharing information about existing and planned tests sites.

CANADA
Canadian Hydrokinetic Turbine
Test Centre (CHTTC) – River
Current Energy

IRELAND
Galway Bay Test Site

DENMARK
DanWEC Hanstholm

NORWAY
Runde Environmental Centre

IRELAND
AMETS - Belmullet

DENMARK
Nissum Bredning Test Station

BELGIUM
FlanSea wave test site

CANADA
Fundy Ocean Research Centre
for Energy (FORCE) – Tidal
Energy

SWEDEN
Lysekil wave power research
site
SWEDEN
Söderfors marine currents
research site.
SWEDEN
Sotenäs
wave
power
demonstration facility

USA
Pacific Marine Energy Center
(PMEC) –South Energy Test Site
(SETS)
USA
Pacific Marine Energy Center
(PMEC) –North Energy Test Site
(SETS)
USA
Hawaii National Marine
Renewable Energy Center
(HINMREC) – Wave and OTEC
Test Facility

UK
The European Marine Energy
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UK
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(FaBTest)

Bay
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UK
WaveHub Test Site
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Solent Ocean Energy Centre
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Oceanplug
SPAIN
Biscay Marine Energy Platform
(BIMEP)

CHINA
Wave Energy and Tidal
Current Energy Test Site

SPAIN
Oceanic Platform of the Canary
Islands (PLOCAN)
Operational
Under Development

Fig 1. Sea testing centers available or under development in the OES members countries

Funding programmes
In Europe, the European Commission has been supporting ocean energy, especially
through their R&D programs and more recently with the European New Entrants Reserve
NER300 program.
In the UK there a number of funding initiatives: The Marine Energy Array Demonstrator
(MEAD) scheme, a capital grant from DECC, the Scottish Government’s Marine
Renewables Commercialisation Fund (MRCF), administered by the Carbon Trust, the
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Scottish Government’s Renewable Energy Investment Fund (REIF) providing loans, equity
investments and guarantees for projects and WATERS2 to support the testing of
prototypes in the seas around Scotland.
In Ireland, the budget for ocean energy development in the 2013-2016 period is expected
to be increased, under a new plan to develop wave and tidal resources in Ireland, the
Offshore Renewable Energy Development Plan launched in early 2014.
In Spain there are several national and regional R&D funding programmes not specific for
ocean energy which has been used to progress on ocean energy development. At regional
level, the Basque Government, through its Energy Agency EVE, launched in 2013 a funding
programme for demonstration of full scale wave energy converters.
In Portugal the Foundation of Science and Technology (FCT) is the main funding agency
for research covering all fields of science, including ocean energy. Business-oriented
research is funded by Innovation Agency (Adi), a state-owned agency funded by the
Ministry of Science, Technology and Higher Education and the Ministry of the Economy
and Innovation.
In Denmark, the main funding for wave energy comes through EUDP and Energinet.dk.
These programmes supports all renewables, and, over the last four years, national
support was directed towards wave energy.
In Germany, there is a feed in tariff system for renewables and ocean energy is included
in hydropower energy. The tariff for hydropower will decrease by 1% per year, starting in
2013.
Sweden and Norway entered into an agreement for a joint green certificate market, which
has been in operation since 2012. One certificate per MWh is given to all new renewable
energy generation in 15 years, independent of technology, but with a limit until 2035.
In USA, the government is providing grants to competitively-selected companies and
institutions active in ocean energy R&D in the United States – much of which is funded
through the DOE Wind & Water Power Program. DOE has also been funding the
development of several testing centers for wave and tidal current energy.
To date, Canada’s main public funding programs are administered through the Office of
Energy Research and Development, such as the Clean Energy Fund (CEF), the Program for
Energy Research and Development (PERD) and the ecoENERGY Innovation Initiative
(ecoEII). Nova Scotia has directly invested in the FORCE initiative and supported a number
of strategic research projects in marine energy. In addition, provincial economic
development agencies in Nova Scotia, Quebec, Ontario and British Columbia, have
provided relevant support to marine energy projects.
The Australian Renewable Energy Agency (ARENA) was established in July 2012 and is
currently the only funding mechanism in the country available to ocean energy systems.
Pilot-scale ocean energy projects are also currently being funded and new project
applications encouraged.
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In September 2013, China initiated the 4th round of the special funding programme for
ocean energy (SFPMRE), sponsored by the government, with a total budget of RMB200
million (around USD30 million).
In Korea the national RD&D programme for ocean energy is led by two Government
ministries: MOF (Ministry of Oceans and Fisheries) supporting mainly demonstration
projects and MOTIE (Ministry of Trade, Industry and Energy) supporting mostly
fundamental R&D projects.
In Mexico, there are different funding schemes to promote the diversification of primary
energy sources in the country and the use of clean energy technologies in general, but not
specific for ocean energy.
The New Zealand government between 2008 and 2011 had in place a Marine Energy
Deployment Fund (MEDF) to stimulate the deployment of marine energy prototype
devices in the country. R&D funding is available from a number of Government sources.
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Australia
Alison Demaria, Clean Energy Council

National Strategy and Targets
Australia has very large potential ocean energy resources, which have been confirmed in a study
conducted by the Commonwealth Scientific and Industrial Research Organisation (CSIRO) and
syndicated with industry and government3.
The key challenges facing both the ocean energy and the broader renewable energy industry
are the current climate of policy uncertainty and instability, and substantial decline in electricity
demand. In September 2013, the federal election saw a change of government to the
conservative Liberal Coalition, with the balance of power in the Senate to be controlled by a
variety of micro-parties from July 2014. This will have implications for national energy strategy
and targets:
Renewable Energy Target - Australia has currently a Renewable Energy Target (RET) which
mandates an electricity supply target of 20% by 2020 for liable retailers. Renewable energy
certificates are created for each megawatt hour of generation which are then traded to
meet obligations. The scheme is split into two components: the large-scale target (LRET)
and the small scale scheme (SRES). The latter is focused largely on domestic solar
photovoltaic systems. The LRET has no specific bands or allocations for different
technologies and so is met largely by onshore wind. The incoming government has
committed to perform a legislative review of the RET in early 2014, and will consider calls
to reduce the fixed 41,000 GWh LRET to reflect falling electricity demand.
Carbon Tax/Trading Scheme – from July 2012, a carbon tax of $23/t of CO2 on the top 200
“polluters” has been effective. This is due to transition to an emission trading scheme in
July 2014, with the price linked to the European scheme. As part of its election
commitment, the Coalition has vowed to repeal the carbon tax immediately. The legislation
has been drafted but it is still unclear whether it will pass through the Senate prior to July
2014.
Energy White Paper – In their Energy White Paper released in 2012, the former government
acknowledged the magnitude of Australia’s ocean energy resources. However this was not
translated into clear generation potential. The new Federal Government has indicated they
will release an Energy White Paper in early 2014. This paper will set out a strategic policy
framework to address the challenges in the energy sector. Prior to the election, the
Coalition released its Policy on Resources and Energy4 which does not provide any clear

3

www.csiro.au/ocean-renewable-energy
http://lpawebstatic.s3.amazonaws.com/Coalition%202013%20Election%20Policy%20%E2%80%93%20Energy%20an
d%20Resources%20%E2%80%93%20Final.pdf
4
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direction for renewable energy. The industry will be working hard to get the generation
potential of ocean energy recognised in this document.

Main Support Initiatives
The Australian Renewable Energy Agency (ARENA) was established in July 2012 and is currently
the only funding mechanism available to ocean energy systems.
With a (current) budget of around $3 billion out to 2022, ARENA inherited the management of
the previous government grant programmes and is tasked with the objectives of improving the
competitiveness of renewable energy technologies and increasing the supply of renewable
energy in Australia. It provides support for the research, development, demonstration and
commercialisation of developing renewable energy technologies through a suite of largely
technology-agnostic programmes.
ARENA will support “measures” and activities that build on the developments internationally in
ocean technologies and contribute to capacity building and knowledge generation for the ocean
energy sector. Pilot-scale ocean energy projects are also currently being funded and new project
applications encouraged. The funding programmes have an open application process and do not
set limits on the amount requested or the ratio of applicant to ARENA funding.
The Federal Government has expressed support for ARENA, however, in the legislation recently
tabled to repeal the carbon tax, changes to ARENA’s overall quantum of funding, and the annual
funds available have been proposed. If the legislation passes, this will take effect in July 2014
and reduce the overall budget to around $2.5 billion.

Licensing and Environmental Impact Assessment
Currently, there is no legislation or regulation designed to deal specifically with offshore
renewables at any level of Australian Government. Australia’s high level Standing Council on
Energy and Resources (SCER), comprising representation from all States, Territories and the
Commonwealth, has stated ‘Developing a nationally consistent approach to clean energy
technology development and deployment’ as one of its priority issues. SCER’s Clean Energy
Working Group (CEWG) is working to develop a national framework for wave, tidal and other
marine based renewable technologies. In parallel, the Australian Government is investigating
options for a legislative framework that could be adopted for marine renewables located in
Commonwealth waters (outside three nautical miles).
Currently projects are required to obtain licences and planning approval through a myriad of
state based regulations.
Environmental impact assessments are taking place within the demonstration projects and
through the research of the CSIRO.
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Belgium
Dennis Renson & Julien De Rouck, Ghent University

National Strategy and Targets
Belgium has to increase its share of renewable energy production to 13% of the total
consumption by 2020. This share has been growing steadily in the last year; 0.4 % in 2000, 6.1
in 2010 and 8% by the end of 2011. Main incentives aim at wind energy (onshore and offshore),
biomass, biogas and solar energy. The offshore wind energy concessions in the Belgian North
Sea will have the biggest impact on renewables, leading up to a total of ± 2200 MW of offshore
wind power by 2018.

Main Support Initiatives
A green energy certificate market is implemented to support renewable energy production with
Tradable Green Certificates (TGC). For each renewable technology, a stakeholder analysis is put
forward to determine the level of support. A generic business case is constructed with input of
the developer, the technology supplier, investors, banks …This exercise will determine the cost
of the renewable electricity and the matching value of the TGC in €/MWh. The business case is
frequently updated in order to align the new TGC support with the technology evolution.

National Sea Test Facilities
A test facility was implemented at approximately 1 km from the Harbour of Ostend. The test
facility has easy access for deployment and maintenance from the Harbour of Ostend. Wave
riders register the available wave climate, an antenna and camera onshore ensure the data
connection and visualisations. Navigation buoys protect the test zone from unwanted marine
traffic. There is no grid connection installed (yet).

Licensing and Environmental Impact Assessment
The Belgian maritime spatial plan foresees an area for the ‘exploitation for offshore wind, wave
and tidal energy’. This area has been divided into 7 zones for which the Government has given
concessions for alternative energy project development. The last concession (±55 km from the
coast) was granted in July 2012 to the temporary trading company Mermaid. This Mermaid
concession zone aims at the installation of 450MW wind and 20 MW wave energy (rated power).
This hybrid park has a water depth of 35-40m and an average wave climate of 6.5 kW/m.
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Canada
Monika Knowles, Natural Resources Canada

National Strategy and Targets
Canada’s Marine Renewable Energy Technology Roadmap establishes targets whereby the
Canadian sector contributes to projects totalling 75 MW by 2016, 250 MW by 2020 and 2 GW
by 2030 for installed in-stream tidal, river-current and wave energy generation.
Nova Scotia’s Marine Renewable Energy Strategy outlines the Province’s plan to promote
innovation and research, establish a regulatory system and encourage the development of
market-competitive technologies and an industrial sector. It sets targets to develop marine
renewable energy legislation by 2013, the installation of 5 to 60 MW of grid-connected in-stream
tidal electricity generation by 2015 and 300 MW of in-stream tidal electricity generation grid
connected by 2030.

Main Support Initiatives
Support Initiatives & Market Stimulation: Over the last six years, Marine Renewables Canada
estimates that there has been at least $85 million in federal and provincial support to marine
energy development projects.
At the provincial level, the Nova Scotia Utility and Review Board (UARB) has released its decision
for developmental tidal Feed-in-Tariff (FIT) rates. Developers may choose between 1 of 2 FIT
‘paths’: Developmental or Testing. The two paths are designed to respond to the diverse nature
of industry plans, turbine designs, and build out to multiple device projects, accommodating in
a more accurate manner than a single path would the variety among tidal energy projects. The
Testing Path allows for initial deployment of a single device for a 3-year period at a particular
rate, followed by further deployments at another rate for a 15 year period. The Developmental
Path allows for the deployment of multiple devices for a period of 15 year. Both FIT rate paths
are ‘declining block’, thus the rates decline in accordance to the megawatt hour (MWh) output
of the project, which reflects project efficiencies and economies of scale.

Test Path – Phase 1
≤ 3,330
>3,330
MWh
MWh
$575
$455

Test Path – Phase 2
≤16,560MWh >16,560MWh
$495

$375

Developmental Path
≤16,560MWh >16,560 MWh
$530

$420

The Government of Nova Scotia also has the Community Feed-in-Tariff (COMFIT) program,
which was launched in September 2011. Under the COMFIT programNova Scotia allows local
community groups to connect small-scale in-stream tidal devices, under 500 kW, to the electrical
grid at the distribution level at a feed-in tariff price of 65.2 cents/kWh over a 20-year contract.
Main public funding mechanism: To date, Canada’s main public funding programs supporting
national research, development, and demonstrations are from federal programs administered
through the Office of Energy Research and Development, such as the Clean Energy Fund (CEF),
the Program for Energy Research and Development (PERD) and the ecoENERGY Innovation
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Initiative (ecoEII). Through these programs Canada has committed approximately $37 million to
marine renewable energy RD&D since 2010. In addition, Sustainable Development Technology
Canada (SDTC), an arm’s length foundation created by the Government of Canada, has
committed approximately $13 million to develop and demonstrate projects that include instream tidal, river-current and wave energy technologies.
The National Research Council Industrial Research Assistance Programme has supported many
early technology assessment and physical and numerical modelling trials. Most projects have
benefitted from the refundable tax credit for Scientific Research and Experimental
Development. Many projects have also received support from provincial economic
development agencies.
Nova Scotia has directly invested in the FORCE development initiative and, through the Offshore
Energy Research Association of Nova Scotia (OERA), supported a number of strategic research
projects in marine energy, estimated to be approximately $8 million. In addition, provincial
economic development agencies and funds, in Nova Scotia, Quebec, Ontario and British
Columbia, have provided at least $10 million to support projects.

Relevant Legislation and Regulation
At the federal level, on November 6, 2013 Canada’s Minister of the Environment finalized
amendments to the Regulations Designating Physical Activities under the Canadian
Environmental Assessment Act, 2012 (CEAA 2012). The amended Regulations Designating
Physical Activities identifies the projects that constitute a "designated project" which may
require a federal environmental assessment (EA) under the CEAA 2012. As part of the amended
regulations, in-stream tidal projects were differentiated from tidal barrage projects and their
capacity threshold for triggering Ministerial consideration for a federal environmental
assessment was increased from 5 MW to 50 MW. The EA threshold for tidal barrages remains at
5 MW.
These amendments operationalize the spirit of the new CEAA 2012 that seeks to reduce
assessment duplicity between federal and provincial governments and focus federal
assessments on those major projects with the greatest potential for significant adverse
environmental impacts to matters of federal jurisdiction. Environmental assessments for
projects that fall outside this scope will be solely conducted by provincial governments, including
in-stream tidal projects under 50 MW.
CEAA 2012 allows the Minister of the Environment to order an assessment for any non
“designated project”, including offshore wind and wave projects, where there may be adverse
environmental effects related to federal jurisdiction.
Regardless of where a marine renewable energy project is planned for development in Canada
or whether or not it triggers a federal environmental assessment a number of federal regulatory
approvals are required from several federal departments in the areas of fisheries, navigation
and certain environmental issues. This federal regulatory role stems from the federal
government’s jurisdiction and responsibility over these areas.
At the provincial level, in Nova Scotia’s 2012 Marine Renewable Energy Strategy the provincial
government established a Regulatory Plan emphasizing environmental protection, stakeholder
engagement and a licensing system for demonstration and commercial projects. By December
2013, the Nova Scotia Government was finalizing an amendment to the Nova Scotia Renewable
Electricity Regulations, under the Electricity Act, which will establish a provincial in-stream tidal
application approval process for projects to go through to qualify for the Development FIT
Program. As part of these regulatory amendments, eligible areas for tidal energy developments
16

will be restricted to areas that have had a Strategic Environmental Assessment conducted for
marine renewable energy.

Licensing and Environmental Impact Assessment
Canada has robust laws governing the oceans that can be used for licencing renewable energy
projects in the federal offshore. However, similar to many countries around the world there is
no specific legal framework designed for the licencing of renewable energy activity in the federal
offshore. Under the Marine Renewable Energy Enabling Measures program, the Department of
Natural Resources Canada is taking a lead role towards the development of a policy framework
for licensing and administrating renewable energy activities in the federal offshore on behalf of
the Government of Canada.
As referenced above, the amendments to the Regulations Designating Physical Activities, under
the new CEAA 2012, identify a new capacity threshold of 50 MW to trigger a federal
environmental assessment for in-stream tidal energy projects. In accordance with the new CEAA
2012, the Canadian Environmental Assessment Agency must render a final decision on a
standard environmental assessment within 365 days from the commencement of the
assessment.
In Nova Scotia, following the provincial government’s finalization of the amendment to the Nova
Scotia Renewable Electricity Regulations, an application approval process to qualify for the
Development FIT Program will be established. Under the anticipated new approval process, the
Minister of Energy may issue a final Development FIT approval after an applicant demonstrates
that it has received all necessary approvals from the relevant provincial and federal regulators.
The final Development FIT approval will outline the FIT rate the project will receive for the power
it produces and will also include conditions the applicant is expected to meet through the
lifecycle of the project. A project cannot proceed towards construction and development
without the FIT approval from the Minister of Energy. Once an applicant receives the
Development Tidal FIT approval from the Minister, it may proceed to entering into a Power
Purchase Agreement with the provincial utility, Nova Scotia Power Inc., into order to receive its
designated FIT rate and term.
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China
Dengwen Xia, National Ocean Technology Centre

National Strategy and Targets
In January 2013, the Chinese Government promulgated the “Twelfth Five-Year” Plan of Energy
Development, which envisions that the proportion of the non-fossil energy consumption could
increase from 8.6% in 2010 to 11.4% in 2015, the share of non-fossil energy in the gross
generation could increase to 30% by 2015, and the carbon emission per unit of GDP in 2015
would decrease by 17% relative to 2010. Also, the plan would “steadily boost the development
and utilization of renewable energy, including MRE”; “expedite the distributed utilization of
renewable energy, including wind energy, solar energy, MRE and so on”.

Main Support Initiatives
In July 2013, NDRC published the “provisional regulations on distributed generation”, which
would provide constructing subsidy or electricity production subsidy to distributed generation
of new energies including wind energy, solar energy, biomass energy, geothermal energy and
marine renewable energy.
In August 2013, NDRC published the “notice on the issues concerning the adjustment of
renewable energy electricity price tariff and environmental protection electricity price”, which
would improve the renewable energy electricity price tariff from 0.8 cent to 1.5 cent per kWh.
In September 2013, the 4th round of special funding programme for MRE (SFPMRE), sponsored
by MOF and SOA, initiated. The total amount of financial support is RMB200 million (around
USD30 million). 12 projects have been confirmed mainly for R&D and demonstration
technologies in two good resources areas, that is to say, Zhoushan, Zhejiang province, for tidal
energy technology and Wanshan, Guangdong province, for wave energy technology.

National Sea Test Facilities
The small-scale wave energy and tidal current energy test site, designed by NOTC, is located in
the Yellow Sea, adjacent to Shandong province, 3 km off the coastline. The first berth (300 kW)
capacity building projects have been confirmed in August 2012. But the consent of local
government is under progress. It is difficult to negotiate because of the conflict of use of sea
area.
To fulfil the national target of MRE in the “Twelfth Five-Year” Plan of Renewable Energy
Development and the “Twelfth Five-Year plan of Energy Development (2011-2015) in China, we
have been engaged in promoting the development and utilization of MRE public service
platform.
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According to the planned programmes, 2 main demonstration bases for MRE communities in
rich MRE resources areas of China would be built to foster the MRE industrialization, one for
tidal energy (1 MW) in Zhoushan, Zhejiang province, the other for wave energy (300 kW) in
Wanshan, Guangdong province. The 1 MW tidal current energy test site and demonstration zone
will include 6 demonstration berths and 3 test berths. The 300 kW wave energy test site and
demonstration zone will include 6 demonstration berths and 3 test berths (2 berths with depth
of 30-50 m and 1 berth with depth of 10-30 m). In the support of the 4th round of SFPMRE, the
site selection and in situ observation will continue until 2014.

Relevant Documents Released
In January 2013, SOA published the “Twelfth Five-Year” Plan for Development of National
Marine Affairs, which encourages expediting the utilization of MRE, building the MRE test
platform, and establishing the MRE standard system, thus to accelerate the MRE
industrialization process.
In February 2013, the Chinese Government promulgated the Medium- and Long-Term Plan for
the Construction of National Major Scientific and Technological Infrastructure (2012-2030),
which will demonstrate the infrastructure construction for energy capture, storage, conversion
and grid-connection of low energy density RE, including biomass energy, geothermic energy and
MRE.
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Denmark
Kim Nielsen, Ramboll

National Strategy and Targets
The partnership for wave energy in Denmark involves the active developers working on different
system developments and testing. In 2012, the partnership proposed a long term strategy for
development, and in 2013 the partnership has been funded to develop more detailed roadmaps
on the development of specific technical challenges facing wave energy, such as mooring
systems, flexible cabling, efficient PTO systems and materials.
There is a Danish political support for the development of wave power with about €3million
reserved for targeted areas to be defined in the roadmaps. In addition, two major demonstration
projects have been in the water through 2013, the WaveStar project and the Floating Power
Plant project, both combining wave and wind energy.

Main Support Initiatives
The main funding for wave energy comes through the national research and development
programmes through EUDP and Energinet.dk. These programmes support development within
all renewable, and, over the last four years, national support directed towards wave energy has
been about €2-4 million/year. The strategy developed for wave energy RD&D suggests
combining this support with higher feed-in tariffs for wave energy in Denmark to stimulate
private investments.

National Sea Test Facilities
In 2012, the Danish Wave Energy Centre “DanWEC” received Greenlab funding to establish its
infrastructure and facilities at Hanstholm Harbour in the North Sea. The first staff member is
employed and DanWEC serves as the secretariat for the partnership on wave energy and as coordinator of their Roadmap project.
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Germany
Jochen Bard, Fraunhofer IWES

National Strategy and Targets
The revised 2012 version of the Renewable Energy Sources Act, adopted in 2011 and in force
since 1 January 2012, is designed to facilitate a sustainable development of energy supply in
Germany, to reduce the costs of energy supply to the national economy, to conserve fossil fuels
and to promote the further development of technologies for the generation of electricity from
renewable energy sources.
The purpose of this Act is to facilitate a sustainable development of energy supply, particularly
for the sake of protecting the climate and the environment, to reduce the costs of energy supply
to the national economy, also by incorporating external long-term effects, to conserve fossil
fuels and to promote the further development of technologies for the generation of electricity
from renewable energy sources. To achieve this purpose the Act aims to increase the share of
renewable energy sources in electricity supply to at least 35 % by 2020 and 50 % by no later than
2030; 65 % by 2040 and 80 % by no later than 2050 and to integrate these quantities of electricity
in the electricity supply system.
The following definition has been adopted: "renewable energy sources" shall mean hydropower,
including wave power, tidal power, salt gradient and flow energy, wind energy, solar radiation,
geothermal energy, energy from biomass, including biogas, biomethane, landfill gas and sewage
treatment gas, as well as the biodegradable fraction of municipal waste and industrial waste
(Source: Act on granting priority to renewable energy sources, 1 April 2012).

Main Support Initiatives
The tariff paid for electricity generated from hydropower which includes the above mentioned
ocean energy sources amounts to 12.7 cents per kilowatt hour for the first 500 kilowatts of the
rated average annual capacity; 8.3 cents per kilowatt hour for the rated average annual capacity
between 500 kilowatts and 2 megawatts etc. and finally goes down to 3.4 cent for a capacity
over 50 MW. The current feed in tariff system includes a decrease of the tariff for hydropower
by 1% per year, starting in 2013.
In 2013 the Ministry for the Environment was still in charge of funding research on renewable
energies including wave and tidal technologies. Details of the currently funded projects can be
found in the 2012 country report. In addition, the Ministry of Economics and Technology runs
the research programme “Next generation maritime technologies” which is valid for a period
from 2011-2015 and covers shipbuilding, navigation and maritime technologies. Marine energy
technologies are explicitly mentioned under the strategic objectives for maritime technologies
due to the significant future opportunities these offer. Consequently R&D projects with regard
to ocean energy technologies are in principle eligible under this programme.
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Ireland
Eoin Sweeney, Sustainable Energy Authority of Ireland

Strategy and National Targets
Ireland’s Offshore Renewable Energy Development Plan (OREDP) is in the final stages of
development by the Department of Communications, Energy & Natural Resources and is due for
launch imminently. The OREDP will set out how policy is in development in this sector and take
account of all of the factors that are likely to affect policy as it develops and outline how key
Stakeholder will assist Offshore renewable policy development in the coming years.
The draft Plan notes Ireland’s involvement in many initiatives and its openness, at a strategic
level, to considering the possibilities and opportunities offered by offshore renewable energy.
The draft Plan considers the development of offshore wind, wave and tidal energy in the period
to 2030.
Ireland has been set a binding renewable energy target under Directive 2009/28/EC and has
published a National Renewable Energy Action Plan (NREAP) setting out how the target for 2020
is to be achieved. In the NREAP, Ireland states in its modelled electricity scenario that it expects
555MW of offshore wind to be contributing to its 2020 target as well as 75MW of wave and tidal
generated power.
The Renewable Energy Directive provides co-operation mechanisms for Member States to trade
renewable energy in the period to 2020, if they are able to exceed their national target. The
government is involved in bilateral discussions with neighbouring countries on the use of these
mechanisms for the export of renewably generated electricity. A study on the cost benefits of
Ireland engaging in the co-operation mechanisms under the Directive was completed in 2012.
In 2013 the Irish Government set national research priorities and Research into Marine
Renewable Energy is one of 13 national priorities.
An Ocean Energy Roadmap, formulated by SEAI, was published in 2010. It is designed to initiate
a debate about the pathway to 2050 for ocean energy in Ireland. The key features of the
Roadmap are:







The Strategic Environmental Assessment reports that, potentially, 29GW of ocean
energy capacity can be installed without likely significant adverse effects on the
environment.
Employment opportunities of up to 70,000.
Cumulative economic benefit up to €12 billion by 2030 and up to €120 billion by 2050
from factors such as electricity generated, emissions reductions, security of supply,
regional development & knowledge created.
National energy security is significantly enhanced.

There will be ongoing testing of the assumptions and projections in updating this Roadmap in
2014.
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Support Initiatives and Market Stimulation Incentives
In 2009, the government announced a Refit tariff of €220 MW, for wave and tidal energy. This
has not yet been activated and the Department of Communications Energy and Natural
Resources will consider the matter again under the development of the final OREDP.

Main Public Funding Mechanisms
The principle funding mechanism for the ocean energy sector is the Prototype Development
fund, administered by the Sustainable energy Authority of Ireland (SEAI). This supports industryled projects for the following types of activities:


Projects to develop and test wave and tidal energy capture devices and systems;



Independent monitoring of projects/technologies;



R&D aimed at the integration of ocean energy into the electricity market and the
national electricity grid (and network);



Data monitoring, forecasting, communications and control of OE systems;



Specific industry-led research projects which will be carried out by research centres.

Other significant funding for university/industry research projects and for the commercialisation
of successful early-stage companies is provided by Enterprise Ireland, the indigenous industry
support agency.

Relevant Legislation and Regulation
Offshore marine renewable energy projects currently fall within the jurisdiction of the Foreshore
Acts 1933 to 2009. The Foreshore Acts apply to the seabed and shore below the line of high
water of ordinary or medium tides and outwards to the 12 nautical miles limit of the territorial
seas (22.22 kilometres). Jurisdiction beyond this limit is determined by the UN Convention on
the Law of the Sea.
Since 2010, the Department of Environment, Community and Local Government (DECLG) has
been working on the streamlining and modernising of the consent process for foreshore
developments, with particular emphasis on renewable energy projects. It is intended that the
reforms will deliver a plan-led policy framework for the approval of activities and developments
in the marine environment, a single consent process for project approval as well as greater
certainty of timeframes. Mandatory pre-application consultations, transparent assessment of
environmental impacts and full public participation are also planned. A new legislative Bill is now
expected in 2013 or early 2014.
DECLG is also working with other relevant Departments and agencies on the development of a
marine spatial planning framework, providing for the strategic development of the foreshore
while managing competing, and often conflicting, sectoral demands. In 2012 extensive new
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Special Areas of Conservation were announced which will have implications for the development
of marine renewable energy projects.

Relevant documents released
A full list of publications relevant to the OE sector is available at
http://www.seai.ie/Renewables/Ocean_Energy/Ocean_Energy_Information_Research/Ocean_
Energy_Publications/.
A study was also commissioned on the options for offshore grid on the west coast of Ireland.
This was completed in 2013.
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Italy
Gerardo Montanino, GSE

National Strategy and Targets
According to the Italian National Renewable Energy Action Plan (NREAP) the ocean energy total
contribution (in terms of installed capacity) expected to meet the binding 2020 European
renewable energy sources (RES) targets will be of 3 MW in 2020. For this reason, the Italian
increasing interest in the exploitation of wave and tidal technology to produce clean and
renewable energy can be recognized either in some Government initiatives (e.g. higher incentive
for such sources) or in the research activities. Mainly universities and companies specialized in
researches and innovative design are involved in R&D in this field, thanks to which Italy is at
forefront in research, development and demonstration at a prototypal level.

Main Support Initiatives
The Ministerial Decree on renewable energy sources (DM 6 July 2012) reviews the support
schemes (till the end of 2012 based on feed in tariffs and green certificates) for grid connected
renewable energy power plants (non PV). The Decree concerns plants put into operation since
1 January 2013 (with capacity ≥ 1 kW).
The Decree identifies four different ways of access to incentives: direct access, bid auctions
(Dutch Auctions), registries for new power plants, for fully reconstructed power plants, for
reactivated, empowered and hybrid power plants and registries for rebuilding intervention. The
Decree defines the criteria to access to the Registries and the Dutch Auctions and establishes
specific limits for the annual capacity eligible to incentives. These limits are set up differently for
each kind of renewable energy sources and for all the different ways of access to incentives
(registries or bid auctions).
In general, the Decree grants a fixed tariff plus, in some cases, a specific premium, to provide
incentives to net electricity fed into the grid. The fixed tariff is different according to each source,
technology and capacity range considered. Power plants with a capacity > 1 MW can only receive
the incentive (fixed tariff minus electricity hourly zonal price, plus premiums if foreseen). Power
plants with a capacity ≤ 1 MW can receive, instead of the incentive, a feed in tariff composed by
the fixed tariff plus, in some cases, a specific premium.
In the Dutch Auctions the maximum requested value of the tariff cannot be higher than a 2%
discount of the reference value and the minimum value cannot be lower than a 30% discount of
the reference value.
The incentives last for the average conventional plant life of each typology of power plant.
All the support schemes are managed by GSE (the Manager of Energy Services, a governmental
company that provides incentives).
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New, fully reconstructed, reactivated or empowered wave and tidal energy power plants can
access directly to incentives if their capacity is not greater than 60 kW, otherwise they must
apply for access to Registries.

Capacity

Typology of power plant
Wave and tidal power plants

≥ 1 kW and ≤ 60 kW

> 60 kW and ≤ 5 MW

Direct Access*

Registry

* If the power plant is built by the Public Administration the maximum capacity eligible to direct access is doubled
(120 kW).

For wave and tidal energy power plants, the total annual capacity (MW) eligible to access to
Registries from 2013 to 2015 and so to obtain the incentives is indicated in the table below:

Oceanic total annual capacity (tides and waves) - MW

2013

2014

2015

3

0

0

If the total installed capacity in a certain year is less than the capacity to be supported in that
year according to the Decree, the residual capacity can obtain the incentives in the following
year. In 2012 and in 2013, there were no requests to enrol to the Register.
The wave and tidal energy rebuilt power plants can only access directly to incentives and their
capacity must not be higher than 60 kW. The Decree does not provide Dutch Auction for wave
and tidal energy power plants.
For new wave and tidal energy power plants entering into operation in 2013, the incentives are
defined as follows:

Source

Typology Capacity (kW) Conventional Plant's Life (years) Fixed Tariff €/MWh

Oceanic (tides and waves)

1< P ≤ 5000

15

300

P > 5000

20

194

In general, the tariffs for plants entering into operation from 2014 on will decrease by 2%
(compared to the values provided by the Decree) in each of the subsequent years until 2015,
except in case of failure to reach 80% of the yearly capacity quota provided for the Register. In
the case of wave and tidal energy power plants, the above mentioned curtailment will apply
because the total capacity provided by the Decree is still fully available.
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Japan
Yasuyuki Ikegami, Institute of Ocean Energy, Saga University

National Strategy and Targets
Aiming to promote a comprehensive and systematic implementation of the policies related to
the ocean, the Japanese Government endorsed the “Ocean Basic Law” in July 2007. Based on
this “Ocean Basic Law”, later the cabinet issued the so called “Basic Plan on Ocean Policy” in
March 2008.
In 2013, a new “Basic Plan on Ocean Policy” for the coming five years was formulated. In this
plan, ocean renewable energy is described as follows.

PROMOTION OF OCEAN RENEWABLE ENERGY UTILIZATION
1. Promotion of ocean renewable energy technology development with a view to
realizing commercialization.
 Development of ocean energy “demonstration fields” and promotion of
cooperation among the related industries and the private sector in order to
achieve cost reduction in power generation using the ocean energy and secure
the safety and security of the sea, and stimulate international competitiveness
that will lead to regional economic revitalization.
 Facilitating the practical use of the demonstration fields through effective
coordination.
 Verifying the safety and security measures by a third party and overcoming the
technical difficulties before experimentation in actual sea areas.

2. Promotion of practical application and commercialization of ocean renewable energy
 Adoption of measures that regulate the preservation of the marine environment,
development and use of the sea, and secure marine safety and other matters
while recognizing the important role of local governments.
 Development of legislation that regulates the use of available sea areas
 For the promotion of ocean renewable energy utilization, it is important to
deepen knowledge on the ocean information, reflect the results on measures for
realizing sustainable use of the ocean and constantly update the “press report on
Meteorology and Oceanography” so that users can peruse information readily.
 In places where other marine utilizations are constructed, it is important to
establish coordination with the existing area administrator and prevent
interference with the original utilization application.
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In addition to development of systems that ensure the safety of power generation
equipment and offshore structures, it is important for Japan to lead international
competitiveness in the marine industry, and establish the technology standards.
Regarding the demonstration projects of offshore wind power generation, it is
necessary to conduct environmental impact assessment studies. Moreover, for
other ocean renewable energy power generation technologies, environmental
impact assessment will be conducted if the need arises in the future.
In order to meet the challenges related to the ocean-specific high cost
infrastructure development such as the backyards, barge, etc., it is necessary to
ensure safe and efficient installation and maintenance operations.

3. Infrastructure development for marine renewable energy spread
 Perform comprehensive discussion on the measures that are expected to lead to
spread ocean renewable energy, including the ways to achieve the policy goals.
 Accurate evaluation of ocean renewable energy cost will become possible after
the practical implementation of the respective technologies.
 Increasing public awareness of the importance of ocean renewable energy in
Japan through public activities.

4. Offshore wind power generation
a) Promotion of technological development
 Aiming to establish the bottom-mounted technology for offshore wind power
generation systems and offshore wind condition observation system in Japan,
2MW experimental facilities will be constructed off Kitakyushu city and
Choushi city by the end of 2014. Environmental impact assessment studies will
also be carried out for these projects. Research for the development of drive
train, long blade and remote monitoring system for large scale power
generation system are also being conducted.
 A small scale (100 kW) offshore floating wind power generation system that
takes into account the characteristics of the weather and sea conditions of
Japan was constructed off Kabashima Island, Nagasaki Prefecture in 2012. The
Project was followed by a 2MW unit constructed in 2013 at the same place;
the two projects aim to promote research in real sea conditions that lead to
the establishment of technology by the year 2015.
 In order to realize the floating offshore wind farm, the world's largest wind
farm is currently under construction off Fukushima Prefecture. In addition,
safety, reliability and the economic aspects of the project will be evaluated by
the end of the year 2015.
 Development of environmental impact assessment methods and maintenance
techniques that coexist with fishing industry and the ship navigation safety.
b) Development of safety standards
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In order to ensure the safety of the floating offshore wind power generation
facility, technical issues related to the security of the various parts of the
system are being investigated, including the floating body, protection against
capsizing, sinking, etc. In addition, technical studies for risk reduction during
deployment of large-scale facility are also being performed.
 From the results of these studies, it was possible to formulate safety guidelines
by the end of the year 2013, and lead the establishing of international
standards in the International Electrotechnical Commission (IEC).
c) Infrastructure development
 For the widespread of offshore wind power generation technology, researches
aiming to resolve difficulties associated with the construction and
maintenance works at large scale wind power generation, and developing of
the large-sized barge used for the system deployment should be pursued.
d) Advanced initiatives
 Take the initiative and introduce wind power generation system into coastal
areas in order and achieve sustainable development.
 Achievement of reduction in the cost of energy and emissions in the fishing
ports and securing emergency power generation from renewable energy
resource.

5. Other forms of Ocean Energy power generation






In order to realize practical systems that utilize the various forms of ocean energy (wave,
tidal, current, thermal energy, etc.) for power generation and capable of achieving
generation cost less than 40 JPY/kWh, it is important to pursue research on innovative
technology development and carry out empirical studies to promote the relevant
technology from various perspectives.
For the widespread of ocean energy, it is important to apply measures to ensure safety
of the power generation facilities, including the floating or submerged body, also to
ensure that the power generation facility comes in harmony with the original purpose
or function of the port.
According to the "Basic Policy for the Great East Japan Earthquake and Tsunami
Reconstruction Efforts", development for the establishment of innovative power
generation system of high efficiency, high reliability and low cost is to be established
under existing natural conditions in the Northeast coast.
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Mexico
Sergio M. Alcocer 1, Gerardo Hiriart Le Bert 2, Isaac Portugal Rosas 2, 1 Universidad Nacional
Autónoma de México, 2 Energías Alternas Estudios y Proyectos SA de CV

In the last decades, Mexico has continued with structural changes in the energy sector. These
changes have led to the creation of new legal frameworks and research and innovation centres
to promote development of renewable and clean energy technologies in the country. These
actions show the commitment and aggressive position of the Mexican Government towards
renewable energy technologies.
In 2013, the Secretary of Energy (SENER) announced the competition for funding the creation of
three innovation centres for geothermal, wind and solar energy technologies. The funds for
these centres will come from the “Fondo sectorial de sustentabilidad energética SENERCONACYT” and the “Fondo para la Tecnología Limpia”. These funds are backed up by 0.13% of
the value of crude oil and natural gas extracted by the state-owned company PEMEX, and
international institutions such as the World Bank (WB) and the Inter-American Development
Bank (BID). There has not been any announcement yet regarding a centre for innovation for
marine energy technologies. However there have been talks inside SENER about this topic.
Mexico does not have a specific policy or regulation towards ocean energy systems. However,
there are some regulations and policies for renewable energy technologies that do take into
account ocean energy technologies. The Law of Public Electricity Service (LPSEE), published in
1992, allows the participation of the private sector in the generation of electricity. The Law on
the Use of Renewable Energy and Energy Transition Financing (LAERFTE), published in 2008 with
the intent to establish a specific and more favourable framework for renewable energy
technologies, defines ocean energy as one of the technologies that could be granted permission
of deployment from the Energy Regulation Commission (CRE).

National Strategy and Targets
There is not a specific strategy or roadmap for the development of ocean energy technologies
in the country. Nonetheless, national energy targets could have a positive effect in their
development.
The National Energy Strategy 2013-2027 establishes the target of increasing the share of nonfossil fuel technologies in the electricity generation portfolio to 35% by 2024. This plan illustrates
the need for diversifying the electricity portfolio. According to the National Energy Strategy
2013-2027 under current legislation and technology comparison, based only on the cost per unit
of energy, the electricity energy mix by 2027 would be formed by 72% gas, 12 % other fossil fuels
and 16% non-fossil fuel technologies. This is very far from the target established one year earlier.
The National Energy Strategy 2013-2027 asserts that in order to reach the 35% of non-fossil fuel
in the electricity generation target, the technology comparison should be made by taking into
account the cost per unit of energy as well as the cost of the environmental externalities of each
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technology. This would elevate the total cost of fossil fuel technologies, thereby supporting the
development of renewable energy technologies. In addition, the 2013-2027 strategy expresses
the need for increasing distributed generation, to limit the stress on the transmission system.
This also benefits renewable energy technologies due to the fact that resources tend to be
distributed along the territory rather than concentrated on a single spot.
The creation of a centre for innovation for ocean energy technologies would greatly encourage
academia, research institutes and the private sector to flourish the sector.

Main Support Initiatives
There are different funds established to promote the diversification of primary energy sources
in the country such as:


“Fondo sectorial de sustentabilidad energética SENER-CONACYT” – This fund
encompasses 0.13% of the crude oil and natural gas extracted by PEMEX to the
development of renewable and clean technologies as well as promoting technologies
for energy efficiency.



“Fondo para la Tecnología Limpia” - This fund is backed up by the WB and the BID. The
aim of the fund is to promote clean energy technologies.



“Fondo para la transición energética y el aprovechamiento sustentable de la energía” –
This fund aims to promote the diversification of the energy portfolio, the development
of renewable energy technologies, energy efficiency.



International financing programme for renewable energy projects – This programme is
supported by the Global Environmental Facility (GEF) through the International Bank
for Reconstruction and Development (IBRD). The objective of the programme is to
reduce the environmental impact and promote the usage of natural resources by small
and medium enterprises (SMEs).

In addition, there are some fiscal incentives aimed to promote investment such as:


Accelerated depreciation – This incentive allows for the 100% of depreciation for assets
involved in the generation of energy from renewable sources during the first year.



Tariff 0 – This incentive exempts from import or export taxes the trade of assets involved
in the research or development of clean energy technologies.

There are other programmes that support renewable energy sources such as:


The Rural Electrification Project from Renewable Energy Sources – The aim of this
project is to promote electrification projects at socially excluded regions and without
connection to the grid.
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Monaco
Bernard Fautrier, Government of the Principality of Monaco

On the instigation of H.S.H. Prince Albert II, the environment and subjects related to sustainable
development are among the most important political priorities in the State of Monaco, on both
a national and international level. The actions of the Princely Government take into account the
topics of biodiversity, the management of resources and the reduction of greenhouse gases and
also a specific policy towards the establishment of a sustainable city.
The Principality of Monaco is the newest country that joined the OES in June 2013. This action
was part of the Government concerns for combating climate change and recognizing the
relevance for international cooperation. Monaco is a coastal country with 2,02 km2 of area,
bordered by the Mediterranean Sea, with a coast length of 3829 m.
In Monaco, ocean energy projects have been demonstrated through the usage of sea water heat
pumps to generate energy.

National Strategy and Targets
The Government pursues a decisive sustainable development policy aimed at achieving full
compliance with the Principality's undertakings, in particular with the Kyoto Protocol. This
intention is expressed through local initiatives on the Monegasque territory and through
cooperation work in developing countries.
In line with the provisions of the Kyoto Protocol, Monaco has set itself the target of improving
energy efficiency by 20% and achieving 20% of final energy consumption from renewable
sources by 2020.
To this end, the deployment of the Climate and Energy Plan includes technical, regulatory,
financial and awareness-raising campaigns.

Carbon neutral by 2050:
During his participation at the 15th United Nations Climate Change Conference in 2009 in
Copenhagen, H.S.H. the Sovereign Prince unveiled new directions for the Principality.
Monaco will take part in efforts to stabilize the global warming of the planet by reducing its
greenhouse gas emissions by 30% in 2020 and 80% in 2050 (by which time the Principality will
be carbon neutral) with respect to the reference date of 1990.
In addition, the Princely Government funds projects in several developing countries, forming
part of the Clean Development Mechanisms (CDMs) laid down by the Kyoto Protocol.
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New Zealand
John Huckerby, Aotearoa Wave and Tidal Energy Association

National Strategy and Targets
The New Zealand Government has a national Energy Strategy, which sets out an aspirational
target to generate 90% of its electricity from renewable sources. The present proportion of
renewably generated electricity varies seasonally between 64% and 81%. For the year to June
2013 the renewable proportion was 74%.
The Government also has a greenhouse emissions reductions target to reduce emissions by 50%
from 1990 levels by 2050.
There are presently no strategies or targets that are specific to the development of marine
energy.

Main Support Initiatives
Between 2008 and 2011 the NZ Government operated a Marine Energy Deployment Fund
(MEDF) to stimulate the deployment of marine energy prototype devices in NZ waters. The
MEDF supported the development of six projects, one of which was successful in putting a ½
scale wave prototype device in the water in mid 2012. All of the funded projects have now either
ended or are on hold.
R&D funding has and is available for a number of Government sources. The largest present
funding was awarded to Otago University in late 2012 ($940 K for evaluation of tidal energy
array capacity and organization).

National Sea Test Facilities
A number of parties came together in July 2010 to develop a New Zealand Marine Energy Centre.
The Government favorably reviewed the project proposal in early 2012 and the parties continue
to develop the structure, organization and funding sources for this centre.

Licensing and Environmental Impact Assessment
Nearshore project developments fall under the Resource Management Act 1991 and four
consents for device deployments have been granted to date. Offshore projects greater than 12
nautical miles offshore will fall under the Exclusive Economic Zone and Continental Shelf
(Environmental Effects) Act, when it comes into force in 2014.
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Nigeria
Lawrence Awosika, Nigerian Institute for Oceanography and Marine Research

The Nigerian Institute for Oceanography and Marine Research (NIOMR),the Federal
Government approved contracting agency on Ocean Energy Systems(OES), in collaboration with
FOT-K Consortium-the approved alternate delegate to OES, is undertaking research activities
and putting together a proposal to the Nigerian Government to undertake a feasibility study
that will explore and identify suitable locations for the implementation of Ocean thermal energy
conversion (OTEC) facilities offshore the Nigerian Continental shelf. The scope of work that will
be carried out in this feasibility study will include geological, oceanographic, engineering,
socioeconomic and other environmental activities. This will involve other agencies in Nigeria
with mandate for ocean activities. Internationally, we intend to involve professionals from other
parts of the industry to enhance our work.
The draft policy direction/roadmap on the ocean energy activities in Nigeria is currently been
considered by the Federal Government of Nigeria. Government is also considering setting up an
ocean energy activity centre-CENTRE FOR OCEAN RENEWABLE ENERGY RESOURCES-(CORER).
This centre is to be located on approval, within the existing Nigeria Institute for Oceanography
& Marine Research-(NIOMR), with its operational board drawn from all relevant government
agencies that are statutorily involved in ocean research, security, management, energy
generation and distribution sectors of the economy.
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Norway
Harald Rikheim, Research Council of Norway

National Strategy and Targets
Norway has no special policy for ocean energy, but ocean energy is included in more general
renewable energy policies and programmes.

Main Support Initiatives
In 2011 Norway and Sweden signed an agreement for a joint green certificate market. One
certificate per MWh will, from 2012, be given to all new renewable energy generation in 15
years, independent of technology.
The price per certificate is driven by the market with a common target of 26.4 TWh by the end
of 2020. The total compensation (el-spot + certificate) for the renewable producers are in the
long term believed to be approximately €70-80/MWh.
A total income of €70-80/MWh is almost certainly not enough for wave and tidal projects in the
next decade. Instead, the governmental support programmes for research and development are
intended to drive the development.
The Norwegian Energy Agency, Enova, offers capital grants for full-scale demonstration projects
of ocean renewable production. While up to 50% of eligible costs can be covered, Enova’s
funding measured in absolute figures is limited. In addition, Enova has a programme that
supports demonstration of new energy technology.
In 2010, Innovation Norway launched a programme supporting prototypes within
“Environmental friendly technology”. Ocean energy is included in this definition. Projects are
supported with up to 45% of eligible costs.
The Research Council of Norway has an energy research programme called ENERGIX. This
programme supports R&D within all renewable energy technologies.
For 2013, these three institutions had a combined budget of approximately €110 million.

National Sea Test Facilities
The research cluster in Trondheim, comprising NTNU and SINTEF/MARINTEK, is active in ocean
energy research. Some of the activities are technology screening and verification, control
systems, mooring, marine structures, safety, optimal design of devices, and load modelling.
MARINTEK’s model tank is also used to test ocean energy devices. SINTEF/NTNU is a member of
the EU MARINET research network.
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Runde Environmental Centre (REC) is located on the island Runde, off the Norwegian west coast.
REC is a research station with activities within marine biology, oceanography and ocean energy.
REC has developed leading in-house competence on environmental monitoring, and offers ROV
survey, field sampling and laboratory facilities to investigate environmental impacts of the
tested devices.
Stadt Towing Tank (STT) was founded in 2007 to deliver test and research services to the marine
industry. The main market for STT has been ship designers in the maritime cluster of northwestern Norway, but projects related to renewable energy have also been tested. Among the
renewable energy projects has been working with wave energy converters, windmill installation
concepts, windmill foundation solutions and windmill service vessels.

Licensing and Environmental Impact Assessment
The Ocean Energy Bill, which regulates offshore renewable energy production entered into force
on 1 July 2010. According to this new legislation licences to build offshore wind, wave and tidal
farms in certain far-shore geographical areas cannot be given without a prior governmental
process where suitable areas are identified. This legal framework is very much inspired by similar
legislation in the Norwegian petroleum sector.
As a follow up on the Ocean Energy Bill, a group of relevant governmental bodies has identified
15 areas that could be suitable for large-scale offshore wind power. More detailed “strategic
consequence assessments” was finalized in late 2012.
Meanwhile, the Norwegian Water Resources and Energy Directorate (NVE), the licensing body
has continued to prioritize small scale demonstration projects located near shore according to
the existing Energy Bill. The licensing process is efficient and pragmatic since the demonstration
projects are small in physical installations and operation time.
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Portugal
Ana Brito e Melo and Teresa Simas, WavEC Offshore Renewables

National Strategy and Targets
A National Strategy for the Ocean (NSO) covering the period from 2013 to 2020 was released by
the Portuguese government in March 2013. In this document a strategy is presented for the
sustainable development of the economic sectors related with the ocean. This document aims
to promote the recovery of the historical Portuguese maritime identity, to take advantage of the
economic, geo-strategic and geo-political potential of the maritime territory, to create
conditions to attract national and international investment in all sectors of the ocean economy,
to reinforce the national scientific and technological skills and to devote Portugal as a global
maritime nation with a relevant role in the Integrated Maritime Policy and strategy of the
European Union (EU), particularly for the Atlantic area.
Ocean energy is referred in the NSO report as a sector that has been developed in Portugal and
for which more incentives should be created regarding the improvement / enlargement of the
existing knowledge and engineering skills. The NSO action plan includes the creation of
incentives to the installation of new projects in the pilot zones already designated for the
activity. This includes the development of the Ocean Plug – Portuguese Pilot Zone designated in
2008, currently managed by REN-ENONDAS. Targets of 80 MW and 250 MW have been
estimated for the pre-commercial and commercial phases, respectively, corresponding to
Phases 2 and 3 of the facility development to be implemented as the offshore renewable energy
sector evolves.

Main Supporting Initiatives
The available funding mechanisms for ocean energy implementation were included in national
and international programs available for general economic activities related with the ocean.
These initiatives included:


The Ocean Knowledge and Economy Cluster (Cluster do Conhecimento e da Economia
do Mar5; COMPETE program) integrated in the National Strategic Reference Framework
(QREN);



The calls for research and technological projects of the Foundation for Science and
Technology6, the main Portuguese national agency responsible for continuously

5

http://www.pofc.qren.pt/areas-do-compete/polos-e-clusters/ecossistema-de-polos-eclusters/entity/cluster-do-conhecimento-e-da-economia-domar?return=%2Fcontentlist.aspx%3Fmenuid%3D95%26page%3D4
6

http://www.fct.pt/
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promoting the advancement of scientific and technological knowledge, including in the
ocean energy field;


The calls for research and development projects as well as concept demonstration
projects of the Inovation Support Fund (“Fundo de Apoio à Inovação, FAI7);



The EU 7th Framework program of research and technological development (FP-7)
running until the end of 2013.

National Sea Test Facilities
During 2013 the preparation of the Ocean Plug access regulations was initiated as well as the
activities to be performed regarding the environmental baseline studies. The Ocean Plug
infrastructure will accommodate a grid connected test site for concept demonstration and
prototype testing. Plans for the test site development (Phase 1 of the facility development) have
been prepared and the infrastructure is planned to inject 12 MW (4x3MW) into the grid.

Licensing and Environmental Impact Assessment
A revision of the existing Environmental Impact Assessment legislation was released in October
2013. One relevant innovation of the new law is the creation of a web based “one-stop-shop”
facility for the environmental licensing of projects, which will allow the digital delivery of
documents during the EIA process. Although the typology of projects for the EIA requirement is
clarified under this new law, the application of a case by case approach during the screening
process is reinforced to smooth the application of the rigid project dimensions’ thresholds and
improve the efficiency of the process. According to this new legislation the timeline of the
licensing procedures is also clarified.

7

http://fai.pt/
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Republic of Korea
Keyyong Hong, Korea Ocean Research and Development Institute

National Strategy and Targets
A preliminary report for the second national energy master plan updated from the first one
released in 2008 is under review and its final version was published in the end of 2013. The
national energy demand is expected to increase from 205mTOE in 2011 to 254mTOE in 2035,
while the national electricity demand is estimated to rapidly rise from 39mTOE to 70mTOE
during the same period. Korea targets to supply 11% of national energy demand from new and
renewable energy by 2035. Though the total proportional contribution from new and renewable
energy on national energy demand remains the same as the previous one, the strategic
development plan of each resource suggests a significant modification. The second national
energy master plan reveals more contribution from photovoltaic and wind. However, ocean
energy provision reduces from 5% to 1% of the national new and renewable energy supply.
The current strategic plan of ocean energy development in Korea is based on “The 3rd National
Plan for Technology Development, Use and Diffusion of New and Renewable Energy” in which
the national vision, long-term goal, strategy and action plan for new and renewable energy
development for the period of 2009~2030 were established. It also proposed an establishment
of laws and regulations for the efficient enforcement of the strategic plan. The national ocean
energy development plan will be updated accordingly to the second national energy master plan
soon.

Main Support Initiatives
The renewable portfolio standard (RPS) as a primary promotion tool for renewable energy,
including ocean energy, was enforced to 13 utility companies with a total capacity larger than
500MW in 2012, replacing the FIT (Feed-In Tariff) policy initiated in 2002. It requires the
companies to supply 2% of total electricity production by renewable energy in 2012 and to
increase its portion to 10% in 2022.

Renewable Portfolio Standard Enforced to 13 Utility Companies
Year
RPS(%)

2012

2013

2014

2015

2016 2017

2018

2019

2020

2021 2022

2.0

2.5

3.0

3.5

4.0

6.0

7.0

8.0

9.0

5.0

10.0

The RPS policy is supplemented by tradable renewable energy certificates (REC) whose value
varies depending on resource type and conditions such as distance from coastline, capacity and
installation method. The REC of tidal barrage with embankment is 1.0 while the one without
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embankment is 2.0. The REC has not been determined for other ocean energies but the ocean
thermal energy for air conditioning is approved to be one of renewable energy resources that
are obligatorily applied for public buildings.The introduction of tradable renewable energy
certificates (REC) is further being discussed for tidal current and wave energy.
The public funding for renewable ocean energy is led by two Government ministries - MOF
(Ministry of Oceans and Fisheries) and MOTIE (Ministry of Trade, Industry and Energy) - which
operate the national RD&D programme for ocean energy. MOF supports mainly demonstration
projects under the “Practical Ocean Energy Technology Development Programme”. MOTIE
funds mostly fundamental R&D projects under the “New and Renewable Technology
Development Programme”. The involvement from private sectors has been continuously
increased, particularly in the tidal current device development.

National Sea Test Facilities
There are no sea test facilities for marine renewable energy in Korea. However, a feasibility study
for the construction of test beds for wave and tidal energy devices has been carried out, in which
preliminary target sites were identified and a project for extensive survey was recommended.
In addition, the expansion of operational pilot plant sites to be used for test beds has been
suggested and it includes Uldolmok tidal power plant, Yongsoo OWC wave energy plant and
Goseong ocean thermal energy plant.
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South Africa
Thembakazi Mali, SANEDI

South Africa has an attractive wave and ocean current energy resource that can be exploited for
electricity generation. South Africa has established expertise and facilities to conduct research
but the level of funding and activity for ocean energy remain small. R&D has been mainly
conducted by Stellenbosch University, namely on design, numerical modelling and tank testing
of wave energy devices, at University of Cape Town on environmental and regulatory
requirements and at University of the Witwatersrand related with the linear synchronous
generator.
The South Africa´s Integrated Resource Plan (IRP 2010) prepared in 2010 expects 42% capacity
from renewable energy by 2030 (solar, wind, small hydro and bioenergy). Ocean energy has not
been included in the Plan but efforts have been done to form a Marine Energy Association with
the goal of promoting ocean energy and try to get ocean energy targets in the IRP in the next
period of review. Immediate actions being discussed include the preparation of a country
roadmap for marine energy and a proper ocean energy atlas.
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Spain
José Luis Villate, TECNALIA

INTRODUCTION
The Spanish Renewable Energy Plan 2011-2020, approved in November 2011, included targets
for ocean energy (100 MW of installed power by 2020). However, these targets seem now
difficult to achieve since the Spanish Government is reviewing all the policies to support
renewables.
Despite the temporary situation regarding renewables support, the Spanish ocean energy
industry is progressing with the participation of big companies such as Abengoa, Iberdrola or
Repsol and the involvement of two regional governments: Basque Country and Canary Islands.
The most advanced project is the Mutriku OWC plant, which has fulfilled two years of operation.

National Strategy and Targets
The current ocean energy policy in Spain was approved in November 2011 with the inclusion of
ocean energy in the “Renewable Energy Plan 2011-2020”for the first time. This plan includes the
following targets:


The first 10MW of installed ocean power are expected by 2016.



An annual growth rate of 20-25MW between 2016 and 2020 is expected to accumulate
to 100MW by 2020.

The plan foresees an important growth of ocean energy after 2020 with the following phases:
1. Reliability confirmation (2010-2015): simulation, modelling and prototypes will be key
aspects. Cost of the electricity is not a major issue during this phase.
2. Technology development (2016-2020): demonstration of full scale prototypes with
generation costs between €21 and €33 per MWh.
3. Technology consolidation (2021-2030): commercial deployment of ocean power plants
with a cost reduction of the electricity down to €7-€15 per MWh.
Spain has participated, together with Portugal, France, Ireland and UK, under the coordination
of the Directorate General for Maritime Affairs and Fisheries (DG MARE) of the European
Commission, in the definition of an action plan for a Maritime Strategy in the Atlantic Area,
which includes marine renewable energy as one of the key sectors to be considered for
delivering smart, sustainable and inclusive growth.
Regarding standardisation issues, AENOR, the Spanish standardisation body, created a national
group in 2008 which is working in collaboration with the international committee IEC/TC 114 in
the establishment of standards for marine energy.
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One Spanish region has defined specific strategies and targets for ocean energy: the Basque
Government approved, in December 2011, its Energy Strategy for 2020 which includes a specific
initiative to speed up technology and commercial development of wave energy and sets a target
of 60MW by 2020.

Main Support Initiatives
The Spanish Renewable Energy Plan 2011-2020 included some strategic actions to facilitate the
achievement of its targets, covering technology and non-technology aspects. All of these
strategic actions are under revision due to an important change in renewable energy policies in
Spain.
The first Royal Decree of the Spanish Government in 2012 meant a serious step back for ocean
energy and other renewables with the suspension of the feed-in tariffs support to all the new
renewable energy installations. The Ministry of Industry, Energy and Tourism has set up a new
support framework for renewable energy sources based on reasonable profitability with , some
specific aspects still under definition.
With the objective of analysing the specific situation of marine renewable energy in Spain, the
Ministry of Economy and Competitiveness is coordinating a group with the participation of the
main industrial players in this sector, two technology platforms, several public institutions and
the different Spanish research infrastructures for marine energy. The main objectives of this
group are as follows:


To define research priorities to be incorporated into national R&D programmes.



To strengthen the international position, in terms of both R&D and market, of the
Spanish marine energy sector.



To involve all of the ministries whose competence is necessary for developing and
implementing a coordinated strategy.



To strengthen the collaboration with regional governments.

At regional level, the Basque Government, through EVE, its Energy Agency, has launched a
funding programme for the demonstration and validation of emergent marine renewable
energy technologies. This funding mechanism was published in October 2013 and has a €3
million budget with a maximum of €1.5 million per project. It is based on the 800/2008/EC
regulation and it is aimed to support the testing at open sea conditions of full scale wave energy
converters, offshore floating wind platforms or other auxiliary equipment.

National Sea Test Facilities
In Spain, there are two sea test facilities under construction:

bimep:
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The Biscay Marine Energy Platform, an open sea test facility promoted by EVE in the Basque
Country, has already obtained all the administrative permits and is now facing the very last
phase of its construction. Last summer, the four subsea cables, totalling 20MW of power,
together with their connectors were deployed. Before that, 7 markers buoys were installed for
delimiting the bimep area. Inland works have finished except for the onshore substation, which
is expected to be ready in March 2014. As a consequence, this full scale testing infrastructure
would be up and running by May 2014, when the first user will hopefully arrive.

PLOCAN
PLOCAN, the Oceanic Platform of the Canary Islands, offers a marine site for testing new
technologies based on ocean energy conversion prototypes. The site will be equipped with a
submarine electrical and communication infrastructure, still in the design stage. It will be ready
by the end of 2014 offering grid connection for the electricity produced by offshore energy
devices. The initial capacity is 15 MW with a future planned extension up to 50 MW by 2020.
Main technologies under testing are expected to be related to wave energy and offshore wind.
The PLOCAN test site is ruled by the Spanish Government (50%) and the Regional Government
of the Canary Islands (50%),

Licensing and Environmental Impact Assessment
The Royal Decree 1028 of July 2007 establishes the administrative procedure to apply for an
authorization for electricity generation installations at sea. It consists of three main parts:


Part 1 is introductory and sets the scope and competences.



Part 2 is specific for offshore wind and introduces a competitive procedure between
promoters due to the lack of qualified areas with adequate depth.



Part 3 covers other marine renewables and the competitive procedure is eliminated.

The Royal Decree 1028/2007 includes several additional provisions such as the inability to
deploy marine energy projects in certain areas due to environmental restrictions. It also
identifies the different public bodies involved in the licensing process:


The Ministry of Industry, Energy and Tourism through the Directorate General for
Energy Policy, as the substantive body, provides the administrative authorization.



The Ministry of Agriculture, Food and Environment, through the Directorate General of
Coasts, grants the concessions for the occupation of the maritime-terrestrial public
domain. It also acts as the main body for environmental assessments.



The Ministry of Public Works, through the Directorate General of Merchant Shipping,
allows the precise activities when they affect maritime safety, navigation and life at sea.
In case of occupation of public ports, the competent port authority shall grant the
authorization or concession.
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The Ministry of Agriculture, Food and Environment adopts protective measures and
restoration of fishery resources.



Other administrations, such as regional governments, can participate in accordance with
their competences.

The open sea test facility bimep has followed the procedure defined by this Royal Decree while
installations sited in coastal waters can follow a different route. For example, PLOCAN was
environmentally authorized by the Environmental Body of the Regional Government of the
Canary Islands in April 2013 with the corresponding Environmental Statement.
Regarding environmental regulation, the Spanish Standardisation Body, AENOR, is working on a
new standard to establish general criteria and guidelines for the preparation of Environmental
Impact Studies for marine renewable energy installations. This standard is expected to be
published in 2014.

Relevant Documents Released
No relevant documents have been released in Spain in 2013. Apart from the Renewable Energy
Plan (2011) and the suspension of feed-in tariffs for renewable energy sources (2012), there are
no additional changes in the current Spanish legislation regarding ocean energy.
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Sweden
Maria Olsson, Swedish Energy Agency

National Strategy and Targets
The Swedish energy policy is based on the same foundations as energy cooperation in the
European Union (EU) and seeks to reconcile environmental sustainability, competitiveness and
security of supply. The vision is that, by 2050, Sweden has a sustainable and resource efficient
supply of energy and no net emissions of greenhouse gases in the atmosphere.
In order to realize the vision and implement the EU Renewables Directive, the following national
targets for renewable energy and efficient use of energy in Sweden by 2020 have been set:


The share of renewable energy in 2020 should be at least 50 percent of total energy use.



The share of renewable energy in the transport sector should also be at least 10 percent.



A further goal is 20 percent more efficient energy use in 2020, expressed as a reduction
in energy intensity of 20 percent between the years 2008-2020.

The forecast for Sweden in 2013 is that by 2020 the first two goals will be achieved with margin,
while the last goal concerning efficient energy use is more uncertain.

Main Support Initiatives
Fundamental to the long-term Swedish energy policy are general economic policy instruments
such as carbon tax, international emissions trading and tradable certificates for renewable
electricity. From the perspective of ocean energy technology development, the renewable
electricity certificate system (a tradable green certificate system) is the most relevant policy
instrument.
The electricity certificate system is a market-based support system for cost-effective expansion
of electricity production from renewable sources. By design, the system does not specifically
target a particular renewable electricity conversion technology, i.e. is technology neutral.
Electricity certificates are issued to those who produce electricity from one or more renewable
energy sources, or from peat, and who have had their production plants approved by the
Swedish Energy Agency. To date, certificates have been issued to producers of electricity from
biofuels and peat, wind power, hydro power and solar electricity. While wave energy is one of
the renewable energy sources for which producers would be eligible for certificates, none have
been issued so far.
In 2011, Sweden and Norway entered into an agreement to form a joint electricity certificate
market, which has been in operation since the beginning of 2012. Together with Norway, annual
production from renewable sources, in 2020, shall have increased by a further 13,2 TWh
compared to production in 2012.
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The main public funding mechanism for research, business and technology development and
technology demonstration are Swedish governmental agencies tasked to support academic and
private sector R&D in the various stages of innovation. There is currently no funding body with
a dedicated funding scheme that targets ocean energy. Nonetheless, there are a number of
governmental agencies from which researchers and developers can apply for funding.


The Swedish Research Council, www.vr.se, which, among other things, is tasked to fund
fundamental research and expensive equipment for research purposes within a large
number of topic areas.



The Swedish Energy Agency, www.energimyndigheten.se, is the Swedish agency
responsible for facilitating a sustainable energy system in Sweden. As such, the agency
funds research, business- and technology development and technology demonstration
which is relevant for the sustainability of the energy system and the sustainability for
the energy industry sectors.



The Swedish Governmental Agency for Innovation Systems (VINNOVA),
www.vinnova.se, supports business- and technology development. VINNOVA also acts
as contact point for the European Community FP7 for research and development.

In addition, regional authorities are able to grant funding to varying extents.

National Sea Test Facilities
At the moment there are no national sea test facilities in Sweden. However, there are two
research sites in Sweden, Lysekil wave power research site and Söderfors marine currents
research site. Both sites are operated by Uppsala University. A third site, Sotenäs wave power
demonstration facility, is under development and the project is led by Seabased Industry AB in
cooperation with Fortum. Interest has been expressed to expand the Lysekil wave power
research site and thus allow access to other universities and developers from Sweden and
Europe. Additionally there is an ongoing project in which the research institute SP has been
financed by VINNOVA to investigate the possibilities of establishing a national sea test facility.

Licensing and Environmental Impact Assessment
Claims increase to use the sea around Sweden, for example, for fishing, shipping, energy
production, energy distribution, communication, and tourism.
The Swedish Agency for Marine and Water Management is therefore working on a new system
for marine spatial planning. This will determine how the utilities and space of the sea should be
divided and provide guidance to authorities and municipalities when considering claims for the
use of the areas. A law concerning the marine spatial planning is expected to come into force on
1 April 2014.
In order to establish test sites for research and development and sites or parks for technology
demonstration in Swedish marine environments, permits must be obtained from the local
County Administration Board. The permits are granted after an extensive environmental impact
assessment court procedure.
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Relevant Documents Released
The Swedish National Action Plan for the promotion of the use of renewable energy. Available
at
http://www.biomassinnovation.ca/pdf/BioenergyMissionToEurope/national_renewable_ener
gy_action_plan_sweden_en-1.pdf
The Electricity Certificate System 2013, ET2013:19. Available at the webpage of the Swedish
Energy Agency www.energimyndigheten.se.
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United Kingdom
Karen Dennis, Department of Energy & Climate Change

National Strategy and Targets
Recognised for having some of the best wave and tidal resource in the world, the UK has become
a global lead for the development and deployment of wave and tidal energy. The UK Renewable
Energy Road Map, first published in 2011, sets out the Government’s commitment to wave and
tidal stream as technologies which have the potential to play a key contribution to the UK lowcarbon ambition post 2020. Since then, yearly updates including a 2013 update published in
November, highlights progress made in advancing the sector. The UK Marine Energy Programme
Board (MEPB) is the means by which the Government drives this strategy towards meeting the
commitments of the Roadmap.
Through the MEPB the UK Government continue to work with industry in tackling the barriers
to deployment. By way of the MEPB, the industry has been feeding into the Energy Market
Reform (EMR) consultation process, provided evidence to an inter-Governmental group looking
at grid and transmission issues in the Scottish islands as well as provided a review of the process
of applying for consent with the regulatory bodies. The MEPB is also working on developing the
supply chain for a UK marine energy sector.
As part of the strategy for developing a UK marine energy sector, the UK Government has
supported the development of two Marine Energy Parks (MEPs); the South West and the
Pentland Firth and Orkney Waters Marine Energy Parks. In February 2013, the two parks signed
a Memorandum of Understanding (MoU) which signals their commitment to working together
to build relationships, address common issues and encourage business and research
collaboration. It is envisioned that this close collaboration will provide the means to exchange
knowledge and best practice towards developing a UK marine energy industry.
The UK and Scottish Government has been working jointly on efforts to develop a Member State
Interest Group for Ocean energy. Most recently, collective lobbying has led to the establishment
of a new EU ERA-Net for ocean energy, supported by European Commission funding and led by
our Scottish colleagues. We also now see ocean energy included in the EU’s new research,
development and demonstration funding Programme, Horizon 2020 (this will operate from
2014-20), along with plans for further joint actions between Member States being discussed in
the context of the EU’s Strategic Energy Technology Plan (SET Plan) Steering Group. This forms
part of a continuing development of the SET Plan in which we are playing a proactive role,
working closely with the European Commission and other Member States.
In October 2013, the European Ocean Energy Association (EU-OEA) hosted their annual
conference in Edinburgh – the first time that the conference was held outside of Brussels. The
decision to host the conference in the UK is a recognition of the leading role that the UK, and
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within it Scotland, has and will continue to play in the commercialisation of Europe’s ocean
energy industry.
SCOTLAND
Work is underway to review the recommendations and action points contained within the
Marine Energy Action Plan, which was published in June 2012. The Action Plan detailed the five
key elements around which it would further develop and support the marine renewables
industry within Scotland. These are as follows:


Finance;



Grid;



Infrastructure and Supply Chain;



Planning; and



Europe.

A new element to reflect the importance of the delivery around Electricity Market Reform (EMR)
has also been added to the Action Plan.
The Marine Work Group, led by Scottish Renewables, is currently leading this review and plans
to publish the outcome of the review in the first quarter of 2014, pending endorsement from
the Minister for Energy, Enterprise and Tourism. The review will also identify on-going
recommendations and actions required to ensure that the marine renewables industry
continues to make the progression to commercialisation.
Scotland continues to work with colleagues throughout the UK and across Europe through their
membership on the British-Irish Council (BIC) and the leadership they provide in taking forward
the Marine Energy Workstream and through their membership of the EU Ocean Interest Energy
Group in which they support the work to raise the profile and potential of ocean energy within
the EU.
WALES
The Welsh Government’s Policy Energy Wales: A Low Carbon Transition, published in March
2012, sets out our ambition to create a low carbon economy that delivers jobs, long term wealth
and supports our communities. Marine energy has been identified as one of the areas of
greatest potential to position Wales at the forefront of key innovation, research and
development.
An Energy Programme has been established to drive the ambitions set out in Energy Wales. A
delivery plan is expected in the New Year.
Energy policy in Wales sits within the Minister for Natural Resources and Food’s portfolio. The
Minister recently announced his autumn statement for shaping a more prosperous and resilient
future. The statement sets out four key priorities for the Department and our ambitions for
meeting the Welsh Government’s Programme for Government. The autumn statement notes a
Marine and Fisheries Strategic Action Plan will be developed to provide comprehensive and
integrated marine governance in Wales.
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The Welsh Government is committed to supporting the UK Government in meeting their binding
2020 targets. There are no domestic renewable targets for Wales.
NORTHERN IRELAND
In October 2013, the Department of Enterprise, Trade and Investment (DETI) published the first
annual report of the Offshore Renewable Energy Strategic Action Plan 2012-2020. The report
shows good progress against a number of key actions to support the development of the
600MW offshore wind and two 100MW tidal projects in Northern Ireland waters announced by
The Crown Estate in October 2012. These projects, Tidal Ventures Limited and Fairhead Tidal,
are currently working through the survey, research and stakeholder engagement as part of the
Environmental Impact Assessment activity for the statutory consents and marine licences. It is
expected that these projects will contribute to the Northern Ireland target of 40% renewable
electricity consumption by 2020.
In March 2013, DETI consulted on policy proposals for a new Offshore Renewable Energy Bill to
include powers in relation to the decommissioning of offshore installations and navigation and
safety issues in NI waters. It is hoped that this legislation will be in place during 2015-2016.

Main Support Initiatives
The current revenue support for renewables in the UK is the Renewables Obligation (RO) which
will be phased out by 2017 and be replaced with a Contract for Difference (CfD). The CfD will be
the new support mechanism under the Electricity Market Reform (EMR). Consultation on the
EMR Delivery Plan and Strike Prices was held over summer 2013. The final strike prices were
published on 4th December. The final Delivery Plan for 2014-2019 will be published by the end
of the year.
Initial information on opportunities to access Research and Development funding for marine
energy and other renewables continues to be through the Energy Generation and Supply
Knowledge Transfer Network (https://connect.innovateuk.org/web/energyktn). Information
from the main organisations can be found at the links included below:





the Research Councils UK Energy Programme provides funding for basic strategic and
applied research into a wide range of technology areas: http://www.rcuk.ac.uk/energy.
the Technology Strategy Board supports medium-size research and development
projects using technology-specific research calls: http://www.innovateuk.org/.
the Energy Technologies Institute is a public-private partnership that invests in
developing full-system solutions to long term energy challenges: http://www.eti.co.uk/.
the Carbon Trust offers a wide range of support for low carbon innovation mainly in the
pre-market arena: http://www.carbontrust.co.uk/Pages/Default.aspx.

Four tidal energy projects have been awarded funding towards the deployment of the first tidal
array schemes from the UK Government as well as from the European Union (EU). In February
2013, the UK Government announced that, subject to State Aid clearance and financial close,
the schemes proposed by Sea Generation Wales Limited off the coast of Anglesey and the first
phase of the MeyGen Pentland Firth Inner Sound projects were selected for the £20M Marine
Energy Array Demonstrator (MEAD) scheme. This followed the previous announcement made
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by the EU in December 2012 that the Scottish Renewables’ Sound of Islay and the MCT’s Kyle
Rhea projects were the recipients of a total of €40m from the New Entrant Reserve 300 scheme.
The UK and Scottish Governments are working with the award recipients towards financial close
and for projects to commence from 2016 onwards.
The Crown Estate is actively supporting development of projects. It has invested over £3m since
2010 to support development in the Pentland Firth and Orkney waters, through an ‘enabling
actions’ programme which tackles key issues affecting the project development process. In
September 2013, The Crown Estate completed a report on delivery of the first phases of the
projects, which includes a series of recommendations to maximise the capacity installed by
2020.
Furthermore, The Crown Estate is considering investing up to £20m in wave and/or tidal array
projects, alongside investments by industry and in parallel with the government grant awards
noted above. This initiative began in January 2013 and as of December 2013, The Crown Estate
is undertaking due diligence on several candidate projects.

SCOTLAND
In May 2013, the Minister for Energy, Enterprise and Tourism, announced that the Scottish
Government’s £18m Marine Renewables Commercialisation Fund (MRCF) would be refocused
in order to provide a dedicated support mechanism for the wave sector, in line with industry
calls. In September 2013, the minister announced that two wave developers – Aquamarine
Power and Pelamis Wave Power – would share a £13m slice of the MRCF funds. The fund will
be used to accelerate wave energy technologies towards commercial readiness alongside tidal
technologies. The remaining £5m will be used to support enabling technologies that are vital to
the success of the first wave and tidal arrays.
The Scottish Government has also extended call under the £103m Renewable Energy Investment
Fund (REIF) from March 2015 until March 2016. REIF funds will be used to help promote the use
of energy from renewable sources by supporting projects that:


Accelerate the growth of the marine renewable energy sector in Scotland;



Increase community ownership of renewable energy projects in Scotland; and



Provide for district heating networks that utilise renewable heat technologies

WALES
The main source for large funding in Wales, both revenue and capital, remains the Convergence
& Competitiveness Fund administered by the Welsh European Funding Office (WEFO) on behalf
of the Welsh Government. The Welsh Government and WEFO are engaged with the European
Commission to consider a structural fund programme post 2013 and how that might support
the marine energy sector.
Business Wales also provides business support to people starting, running and growing a
business. Their support includes information, advice and guidance.
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Wales also has an Economic Growth Fund, which is a non-repayable grant fund. The grant fund
aims to develop and bring forward projects that will have an economic impact and benefit for
Wales.
Phase 2 of the Wales Economic Growth Fund is open for Expressions of Interest (EoI), until 16
December 2013.

NORTHERN IRELAND
Invest NI, DETI’s economic development body, has been working with RegenSW, Scottish
Highland and Islands and Renewable UK to develop a UK-wide Supply Chain Model. The Model
can be used to provide economic/value analysis, skills requirement analysis, asset register
requirements and capability/gap analysis. The model has been tested in consultation with the
industry and Renewables UK is working on a computerisation of the model to facilitate industry
use. Invest NI has secured the annual Renewables UK Wave and Tidal Conference to be held in
Belfast in February 2014 and this event presents the opportunity to launch the Supply Chain
Model.

National Sea Test Facilities
Plans are underway for the development of a new 20MW marine energy testing facility, the
Solent Ocean Energy Centre at St Catherine’s Point in the Isle of Wright. Construction is set to
begin in 2015. This will be in addition to the three sea testing centres already in the UK to support
the deployment of wave and tidal devices. These are:

The European Marine Energy Centre (EMEC):
In 2013 the European Marine Energy Centre (EMEC) celebrated its 10th anniversary, highlighting
a decade of marine energy achievements, demonstrating its world-leading status. With 10 years
of experience in test site development and operation EMEC holds unique laboratory
accreditation in performance assessment to aid investment potential, and continues to seek
clients for its expanding specialist facilities.
EMEC is the only accredited wave and tidal test centre for marine renewable energy in the world,
suitable for testing 14 full-scale devices simultaneously in some of the harshest weather
conditions while producing electricity to the national grid through the company’s infrastructure.
All monies generated by the sale of electricity are fed back to the developers, increasing the
funds for future industry investment.
EMEC’s test sites attract developers from all around the globe: to date more devices have been
tested at EMEC than any other single site in the world. These developers use the facilities to
prove what is achievable in some of the harshest marine environments, whilst in close proximity
to sheltered waters and harbours. Accredited by the United Kingdom Accreditation Service
(UKAS), EMEC operates to relevant test laboratory standards, enabling the Centre to provide
another unique service - independently verified performance reports.
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EMEC has also worked hard to ease the path to market for marine renewable developers by
building two scale test sites – the first of their kind anywhere in the world - helping to close the
gap between testing in a wave or tidal tank and bringing full scale prototypes to trial in real sea
conditions.
The scale test sites allow developers to test smaller scale devices in less challenging conditions
than those found at the full-scale test sites, and mitigate the need for big vessels or large plant
used in the deployment of full-scale machines (see Figure 1 below).
There are currently 10 full-scale developers testing devices at EMEC (see Section 3.2). Bluewater
Energy Services, Kawasaki Heavy Industries and Atlantis Resources Corporation have contracted
EMEC berths for future testing of tidal energy devices currently in development. Nautricity are
also currently testing their Cormat turbine at EMEC’s scale tidal test site.
Beyond device testing, EMEC also provides a wide range of consultancy and research services,
and is working closely with Marine Scotland to streamline the consenting process. EMEC is at
the forefront in the development of international standards for marine energy, and is forging
alliances with other countries, exporting its knowledge around the world to stimulate the
development of a global marine renewables industry.

WaveHub Test Site:
Wave Hub is a pre-installed grid connected site approximately 10 nautical miles (16km) off the
north coast of Cornwall for the testing of large scale offshore renewable energy devices. The
site has a Section 36 electricity consent and holds a 25 year lease for 8 sq kms of seabed, which
is divided into four separate berths, and was originally built to operate at 11kV with a generating
capacity of 20MW. Wave Hub is now owned by the UK Government Department of Business,
Innovation and Skills (BIS). BIS has established an operating company, Wave Hub Limited, to
manage the facility on its behalf and provided grant funding to cover the initial operating period
until the site is fully occupied by four device developers.
The priority this year has been to ensure Wave Hub is operationally ready for a deployment and
that an effective health and safety management system is in place, operational procedures have
been established both on and offshore, the consenting process for developers has been tested,
and the operating company has the necessary capacity and capabilities. Additional seabed and
metocean surveys have also been undertaken this year to aid device developers. In addition, a
review has been undertaken into the state of the industry and the financial viability of wave
arrays to ensure that Wave Hub remains fit for purpose. The outcome of this has been a
successful upgrade of the onshore substation to enable the Wave Hub electrical system to
operate at both 11kV and 33kV, which in turn has increased the generating capacity to 30MW
and allowed larger arrays to be deployed at the site. Two developers are in detailed discussions
with Wave Hub, each with plans to deploy a 10MW array of their technology from 2015. In early
December Seatricity announced plans to develop a 10MW array over the next two years at
WaveHub.
Also this year WaveHub have worked with the Energy Technologies Institute (ETI) to diversify
Wave Hub so that it can be used as a test site for floating offshore wind demonstrators. Together
with Glosten Associates, ETI’s selected floating wind developer partner, a consent application
54

has been submitted to the Marine Management Organisation and the Crown Estate has agreed
to vary the seabed lease. Plans are in place for the floating wind demonstrator to be deployed
at Wave Hub in 2015.

The Falmouth Bay Test (FaBTest) Site:
FaBTest has been operating as a non-grid connected commissioning site for marine renewable
energy devices since November 2011. The Crown Estate lease and MMO licence are held by
Falmouth Harbour Commissioners (FHC) and through a memorandum of understanding; the
University of Exeter provides a significant contribution to operations and management. The
University of Exeter uses the site for on-going work around resource characterisation and
environmental monitoring, as well as using it to contribute to pioneering research into reliability
engineering, which is focussed on the nearby South West Moorings Test Facility (SWMTF) and
the Dynamic Marine Component (DMaC) rig.
The FaBTest site is pre-consented to accommodate renewable energy devices which fit within a
defined ‘Rochdale envelope’, greatly reducing the risk, cost and time for developers looking to
bring a device to scale tests in sea conditions. The near shore location eases real time monitoring
communications, access for inspection and repair, along with proximity to dockyard facilities for
fabrication and refit. The devices currently pre-consented are wave energy converters (broadly
defined by a range of size constraints), guarded underwater turbines and
umbilicals/components. Negotiations are progressing to extend the lease and licence to also
accommodate floating wind devices.
Since March 2012, the Fred Olsen Bolt Lifesaver has been deployed and will be tested until
March 2014.

Licensing and Environmental Impact Assessment
The UK Marine and Coastal Access Act 2009 provide the framework for the UK marine licensing
regime for activities carried out within the marine environment, such as offshore renewable
energy installations. It is implemented by the Marine Management Organisation for England and
Wales, Marine Scotland for Scottish waters and the Department of the Environment for
Northern Irish waters. Environmental Impact Assessments and, where required, Appropriate
Assessments are undertaken for marine energy projects as part of the licensing and consenting
process.
SCOTLAND
The Scottish Government has introduced a system of sectoral marine planning to facilitate the
development of commercial scale wave and tidal energy projects in sustainable locations. A
consultation exercise has recently taken place on the Draft Plans for Wave and Tidal which
contain on 8 potential wave and 10 potential tidal options.
In May 2013, Aquamarine Power Ltd received consent for a 40MW wave farm off the north-west
coast of Lewis and, in September 2013, MeyGen Ltd received consent for an 86MW tidal energy
project in the Inner Sound of the Pentland Firth.
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WALES
Natural Resources Wales (NRW) is a new body that was established on 1st April 2013 to ensure
that the natural resources of Wales are sustainably maintained, enhanced and used, now and in
the future. The new body brought together the work of the Countryside Council for Wales,
Environment Agency Wales and Forestry Commission Wales, as well as some functions of Welsh
Government.
NRW assumed responsibility for the administration of marine licensing from the Welsh
Government’s Marine Consents Unit on 1st April 2013. NRW now process applications for a
marine licence under Part 4 of the Marine and Coastal Access Act 2009 on behalf of the Welsh
Ministers.

Leasing:
To create an addressable market for project developers, which is important to justify continuing
government innovation support and private investment in technologies, The Crown Estate has
been leasing sites for wave and tidal current projects. To date, over 40 sites have been leased
in waters all around the UK. Between 2008 and 2010, The Crown Estate ran the Pentland Firth
and Orkney waters leasing round (Scotland), which led to plans for 11 commercial projects; and
a further two commercial schemes were let in the Rathlin Island and Torr Head area (Northern
Ireland) in 2012. The remainder of the sites are for test and demonstration projects and
facilities, including EMEC and Wave Hub (see below). A new test and demonstration leasing
process commenced in October 2013 and is planned to conclude in April 2014. The Crown Estate
is planning to invite further expressions of interest for wave and tidal current project sites in
October 2014. In addition, a market engagement exercise for tidal range sites is planned to
commence in December 2013.
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United States of America
Michael Reed, U.S. Department of Energy (DOE)

National Strategy and Targets
The mission of the Department of Energy’s (DOE) Water Power Program (WPP) is to research,
test, evaluate, develop and demonstrate innovative technologies capable of generating
renewable, environmentally responsible and cost-effective electricity from water resources.
Pursuant to that mission, the Program is currently undertaking the necessary analysis to assess
the opportunities associated with tapping ocean energy resources. The completion of significant
advanced assessments of U.S. wave and tidal energy resources has resulted in a programmatic
decision to focus technology development efforts largely on the abundant national wave energy
resource. Based on these analyses, the Program has established a national marine and
hydrokinetic (MHK) cost reduction goal of twelve to fifteen cents per kilowatt hour by 2030. To
accomplish this goal the WPP has a strategic focus on the following four major thrust areas:
1. Technology Advancement and Demonstration
2. Testing Infrastructure and Instrumentation Development
3. Resource Characterization
4. Market Barrier Identification and Removal
The 2013 DOE MHK portfolio consisted of 87 projects and represented a total Program
investment of $33.8 million. Most of the MHK funding (69%) was directed toward major thrust
areas one and two.

Main Support Initiatives
During 2013, the DOE invested $16 million to address key technical and market barriers to the
deployment of wave and tidal technologies in the United States. Together, these projects will
increase the power production and reliability of wave and tidal devices and help gather valuable
data on how deployed devices interact with the surrounding environment. The Department
made investments in eight projects to help U.S. companies build durable, efficient wave and
tidal devices that reduce overall costs and maximize the amount of energy captured.
Additionally, the Department invested in nine projects that will gather and analyze
environmental data from wave and tidal projects as well as potential development zones.
Finally, the DOE completed design reviews of MHK wave and tidal current technologies that
were demonstrated in open water, allowing the Program to validate cost and performance data
and guide future MHK technology cost reduction and reliability improvement opportunities.
The DOE also awarded five Phase I awards of up to $150,000 to companies developing MHK
technologies through the Small Business Innovation Research (SBIR) and Small Business
Technology Transfer (STTR) program. The SBIR/STTR program is a U.S. Government program in
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which federal agencies set aside a small fraction of their funding for competitions only open to
small businesses. These programs help emerging MHK technologies advance along the DOE
Technology Readiness Level (TRL) chain. Small businesses that win awards in these programs
keep the rights to any technology developed and are encouraged to commercialize the
technology.
Furthermore, several key pieces of legislation that will benefit the advancement of the marine
renewable energy industry are currently under consideration in the United States. The
Renewable Electricity Production Tax Credit (PTC) of 2013 allowed energy resources including
tidal, wave, and ocean thermal generators to receive a 1.1¢/kWh tax credit for electricity
generated. However, the PTC expired at the end of 2013. Projects that were not under
construction by December 31, 2013 are not eligible. Marine and hydrokinetic technologies must
be at least 150kW to receive the corporate tax credit. Originally enacted in 1992, the PTC has
been renewed and expanded numerous times; however its future remains uncertain.
The proposed Prioritizing Energy Efficient Renewables Act of 2013 (H.R.2539), would
permanently extend the Renewable Energy Production Tax Credit for wind, geothermal, hydro
and marine power and would eliminate the tax credit for intangible drilling costs, the domestic
manufacturing tax credit for oil and gas, as well as the percentage depletion credit for oil and
gas wells. This bill is currently referred to the House Committee on Ways and Means. The
Marine and Hydrokinetic Renewable Energy Act of 2013 (S.1419) was proposed in August of
2013 and is currently pending debate and vote in the Energy and Natural Resources Committee.
This bill would promote research, development, and demonstration of MHK renewable energy
technologies.
The Climate Protection Act of 2013 (S.332) would enable the Environmental Protection Agency
to establish a ‘Sustainable Technologies Finance Program’ that would alleviate cost burdens for
ocean, tidal or hydropower energy projects through loans, credit instruments, loan guarantees.
As of February, 2013 this bill has been referred to the Committee on Environment and Public
Works. The Advancing Offshore Wind Production Act (H.R.1398) aims to streamline the
permitting process in the siting and development of offshore wind energy by setting a 30 day
timeline for the Secretary of the Interior to act on permits for all weather testing and monitoring
projects in the US Outer Continental Shelf. This bill includes a provision that would extend this
timeline to applications for tidal and ocean current energy projects, and it is currently pending
with the Natural Resources Committee. Finally, the Renewable Electricity Standard Act of 2013
(S.1595) and the American Renewable Energy and Efficiency Act (S.1627), both pending, would
each create a renewable electricity standard that would apply to all renewable energy sources.

National Sea Test Facilities
The DOE announced up to $1.5 million in funding for the Northwest National Marine Renewable
Energy Center (NNMREC) and the California Wave Energy Test Center (CalWave) to design open
water testing facilities to accelerate the development and deployment of wave energy systems.
NNMREC, in conjunction with other research and testing activities at Oregon State University
(OSU), will develop their Pacific Marine Energy Center South Energy Test Site (PMEC-SETS), a
grid-connected test facility, to evaluate utility scale wave energy converter (WEC) device
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performance, environmental interactions, and survivability. CalWave will investigate and
characterize two wave energy sites five miles off of the coast of California (Santa Barbara County
and Humboldt Bay) that have an annual average power density greater than or equal to 30
kilowatts per meter and have a depth of 50 meters.
The Naval Facilities Engineering Command (NAVFAC) operates an intermediate-scale Wave
Energy Test Site (WETS) facility located at Marine Corps Base Hawaii, Kaneohe Bay, Hawaii. The
existing facility consists of infrastructure to support offshore testing of a point absorber or
oscillating water column device with up to a three-point mooring configuration. In addition, the
facility includes a subsea power cable from an onshore data collection facility to a mooring
assembly located at a 30 meter (98 ft.) depth test site, 1.2 kilometers (3,900 ft.) offshore. WETS
is working to provide two new berths for a total of three grid-connected berths in water depths
ranging from 30 to 80 meter for WEC devices in the 100 to 1000 kilowatt range.
The DOE also continues to support the following National Marine Renewable Energy Centers.
These centers will provide the necessary domestic expertise and infrastructure needed to
facilitate comprehensive, standardized testing of MHK devices and to produce certified
environmental performance data, ultimately providing the necessary level of confidence to
enable the private financing of commercial generation plants.
Northwest National Marine Renewable Energy Center – Wave and Tidal Test Facility
In 2013, NNMREC branded their marine energy converter testing facilities as the Pacific Marine
Energy Center or PMEC. Just as the European Marine Energy Center has a variety of sites based
on scale and technology, PMEC will encompass the range of test facilities available to the marine
energy industry.
NNMREC supports two test sites, the South Energy Test Site (SETS) and the North Energy Test
Site (NETS). SETS is under development and will serve as the utility-scale wave energy test
facility for the U.S. Researchers at OSU are conducting site characterization and a cable routing
study is in process. SETS is expected to be available for device testing in 2016. NMREC deployed
the Ocean Sentinel mobile ocean test buoy for the second season in the operational NETS. While
no WEC tested this summer, researchers gained important insights into loading on mooring and
anchoring systems. In October, NNMREC completed 4.5 years of continuous data collection at a
tidal energy site in Puget Sound, Washington. The long-term time series of current velocity,
underwater noise, water quality, and marine mammal echolocations are available for use by
other research organizations and industry.
Researchers at both OSU and the University of Washington have been collaborating on the
design and simulation of advanced mooring systems for wave and current converters.
Collaborative efforts are also advancing the development of an adaptable, cabled package
suitable for deploying high bandwidth instrumentation needed for environmental monitoring of
wave and current converters.
Southeast National Marine Renewable Energy Center (SNMREC) - Ocean Current Test Facility
SNMREC is working to advance research on open-ocean current systems by building the
capability, infrastructure, and strategic partnerships necessary to support technology
developers on the path to commercialization. During 2013, SNMREC continued work on
regulatory activities supporting infrastructure development. A significant milestone was realized
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with the long awaited completion of an environmental assessment of the proposed research
lease area and issuance of a Finding of No Significant Impact8. Plans for the ocean current test
facility include installation of non-grid-connected offshore test berths to evaluate commercial
device components and sub-systems.
Hawaii National Marine Renewable Energy Center (HINMREC) – Wave and OTEC Test Facility
HINMREC’s mission is to facilitate the development and commercialization of WEC devices and
to assist the private sector in moving ocean thermal energy conversion (OTEC) systems beyond
proof-of-concept to pre-commercialization. OTEC activities are currently focusing on system and
component engineering, sustainable resource modeling and environmental impact studies.
HINMREC is also collaborating on the Navy’s WETS facility to assess the power performance of
WEC devices tested at the site and determine their acoustic and electromagnetic field
signatures.

Licensing and Environmental Impact Assessment
The Annex IV effort has been very successful in accomplishing the goals set out at its initiation;
namely to facilitate efficient government oversight of the development of ocean energy systems
by compiling and disseminating information on the potential environmental effects of these
technologies and on methods used to monitor for effects. However, with the industry still at a
stage of testing and deploying early commercial devices, the need to have an on-going
international dialogue on ocean energy environmental research has been identified as a priority.
To ensure that the Ocean Energy Systems (OES) initiative remains a leading provider of accurate
information for the ocean energy community, the OES unanimously approved a three year
extension of the Annex IV collaborative effort through May, 2016. The extended Annex will
focus on information gathering, dissemination and discussion; future plans for the effort include:
updating and improving the functionality and utilization of a knowledge management database;
forming strategic partnerships with organizations engaged in the collection and analysis of
environmental monitoring information from ocean energy systems; hosting informative
webinars; hosting a scientific conference and completing a state-of-the-science report that
evaluates all data to-date focusing on environmental impacts of marine renewable energy
development.
In an effort to further understand potential environmental effects from the deployment and
operation of MHK energy devices, DOE, in collaboration with the Bureau of Ocean Energy
Management and the National Oceanographic Partnership Program, awarded $2.4 million
dollars for nine new research projects to collect data and information. These projects will
address key environmental data gaps associated with potential effects of wave and tidal energy
devices. The awarded projects will address many high priority market barrier issues, which
include characterizing device generated noise and its subsequent effects on marine megafauna;
understanding static and dynamic interactions that fish have with tidal turbines, as well as using
and developing models to predict strike occurrence; and assessing the potential effects that
electromagnetic fields associated with power from MHK devices may have on marine species.
Each of these projects will involve either direct monitoring for environmental effects around
8

http://www.boem.gov/Florida-Revised-EA-FONSI-August2013/
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deployed MHK devices, or synthesize existing data and known stressor-receptor relationships
from appropriate surrogate technologies to better ascertain potential impacts to be expected
from deployed MHK devices.
In June, DOE partnered with Pacific Northwest National Laboratory (PNNL) and the NNMREC to
host the Instrumentation for Monitoring around Marine Renewable Energy Devices workshop.
More than 30 experts from around the world gathered to better understand the
instrumentation needed to monitor environmental effects of marine renewable energy devices.
Various monitoring modalities were discussed, including optical and acoustic cameras, as well
as passive and active acoustic monitoring methodologies. A final workshop report will be
released early in 2014.
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