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Introduction

Methodology

Studies have suggested that the potential global deployment capacity for
wave and tidal energy could be as high as 337GW by 2050 [1]. However, the
technologies are still in the early stages of demonstration and are not yet cost
competitive with conventional and more mature renewable energy
technologies. The wave and tidal sector needs to prove the long-term
reliability of technology in addition to achieving substantial cost reductions in
order to secure a significant place in the future UK energy portfolio.

A Learning Investment (LI) can be considered as the additional investment
required in bringing a new technology to cost-competitiveness, over and
above the cost of deploying an identical capacity of cost-competitive
technology.

Significant wave and tidal stream
resource exists within Europe (see
diagrams on right for the identified
European resource "hot spots" [3]). A
commercial wave and tidal sector
could provide increased security of
supply, significant carbon dioxide
emission reductions, and inward
investment. However, technology is
still in the early stages of development
- continued technological innovation
and political support is required to help
the technology progress to its full
potential.

LI is highly sensitive to three key parameters: Starting Cost; the capacity at
which sustained cost reduction occurs; and the Learning Rate. Parameter
ranges for marine energy technology have been presented within literature [4,
5], but no assessment of the overall impact to the LI had been conducted until
the research work undertaken during this project.

Research Aims & Objectives
This research is aimed at identifying and addressing some of the barriers
facing the marine energy sector. Active engagement with device developers
will allow identification of common barriers that must be removed in order to
accelerate the deployment of wave and tidal energy technologies. The
research has four key objectives:

Using Learning Curve analysis, cost profiles for offshore wind were compared to plausible cost profiles for wave and
tidal, allowing overall LI ranges to be calculated, as has been identified in the charts above.
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1: Carry out a sensitivity analysis investigating the overall learning investment
possibilities for the commercialisation of the wave and tidal sector. Investigate
sensitivity of Levelised Cost of Energy (LCOE) calculations to key parameters,
and review the benchmark cost assessments carried out for the sector to date
(Identify Risks and Uncertainties)
2: Identify the technological and non-technological barriers that developers
within the wave and tidal sector are facing, assessing where gaps exist within
current research and innovation (Identify Gaps, Barriers and Opportunities)
3: Prioritise the current research needs of the wave and tidal sector,
enhancing existing marine energy technology roadmaps, and identifying
routes to overcoming the barriers allowing deployment potential to be reached
(Prioritise Opportunities)

Carbon Savings (tonnes of CO2)

299,555
1.87 TRILLION
0.8 BILLION

There is significant uncertainty and risk in the investment required for a global
deployment such as the IEA Vision [1]. In order to facilitate deployment, the
risk needs to be reduced; common gaps and barriers identified; and
coordinated approaches to the mitigation and removal of barriers set in place.
Consultation with industry, using semi-structured interview techniques,
allowed a number of conclusions to be drawn on the sector challenges over a
range of device and technology types, at a range of development stages. The
responses from developers during the interview process were analysed using
inductive coding techniques, and the results have been presented in the chart
below.

Highlights
Significant challenges faced within:
Manufacture & Supply Chain;
Foundations & Moorings;
Government Support;
Operability, Reliability & Survivability

4: Carry out detailed de-risking analysis within the identified target areas to
help understand the impact of risks and uncertainties on the Levelised Cost of
Energy (LCOE) and overall development of the wave and tidal energy sector
(De-Risking Through Detailed Analysis).

The current installed
capacity of wave and tidal stream
energy is approx. 9MW; the industry
set to deliver over 120MW by 2020

Infrastructure requirements including
grid upgrades, and improved
availability of testing facilities cited as
key requirements for advancing
development/deployment

Strategic
Technology Agenda:
Identifying development
priorities and future risk
reductions that will help
advance the deployment
of wave and tidal energy
technologies

Strong indications of the need for
continued government support, in
both Technology Push and Market Pull
support mechanisms.

Future Work

Learning Investment sensitivity analysis and
Levelised Cost Of Energy (LCOE) study: What
are the key parameters? Where are the biggest
risks? How can these risks be reduced?

After completion of the stakeholder engagement process, and identification of
technology gaps and barriers, prioritisation and de-risking work can
commence. Future work anticipated at this time includes:

Stakeholder Engagement: Interviews with device
developers across a range of wave and tidal technology
types, at different stages of development, and
representing a range of countries of origin.
Prioritise: There is a need for research activity to help
address the gaps and barriers that hinder the sector.
Critically assess research funding needs and identify areas
requiring urgent action.

Installation, Deployment & Retrieval is
the biggest area of concern (both in
economic and technical risk) after the
development of core technology

1: Prioritisation of research funding needs to identify how resources can be
allocated most efficiently. This will help address the needs of the wave and
tidal sector by facilitating the removal gaps and barriers
Accelerating
pan-European
deployment

2: Investigating the impact of identified risks and uncertainties on LCOE,
exploring the key parameters, presenting a thorough analysis of the
implications on future wave and tidal technology deployment, helping to derisk uncertainties.
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