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Aerial View of the Eling Tide Mill



Energy From the Seas

• Tidal Entrainment
– Barrages
– Lagoons

• Wave*
– Offshore
– Coastal

• Tidal Currents*
• Offshore Wind



Scottish Aspirations

• The FREDS Marine Energy Group believes that 
by 2020:
– 10% of Scotland’s electricity production can come 

from marine resources;
– we could see 1300 Megawatts of marine energy 

capacity installed in Scottish waters, increasing at a 
rate of 100MW per year;

– Scottish based marine energy companies could be 
supplying major international export markets;

– 7000 direct jobs could be created in a diverse marine 
industry in Scotland, supported by sustainable 
research development and skills bases.

– Scotland should lead the world in the research, 
development and certification of marine energy 
devices.



Is There Enough Energy Out 
There?

• Need to consider:
– The Raw Resource

– Environmental/Social Limitations to Extraction
– Technical and Economic Limitations to 

Extraction 
– Technology

– Political, Social and Economic Will





Wave power per 
metre crest length

Wave
Resource

5       30      55 kW/m

Sources : OS, DTI, Met Office

Met Office 
Simulation Point
(84 + 11)

Water depth, 5 km 
offshore

50 ... 100 m



Matching of Wave Power Device to 
Description of the Sea States

(Images taken from excellent 
introductory description in the 
Carbon Trust Web Site)



How Much Energy can be 
Harvested?

• Wave
– Scotland’s Renewable Resource (2002) calculates 

that 14GW (45.7TWh) of wave energy is available at 
under 7p/kWh in Scottish Waters

– Estimates for the UK tend to be compatible ranging 
from 50TWhr to 100TWhr

– Lack of apparent consensus is a result of differing 
methodologies and availability of data on the resource 
and environmental limitations

Based on Resource Assessment, 
there appears to be enough wave 
energy out there





Tidal Current
Resource

Sources : OS, DTI, Robert Gordon Univ.

Average spring tide 
velocity (surface)

0.5    1.5     2.5 m/s

Water depth

30 ... 50 m
South-West

Orkney
Islands

Pentland Firth

Shetland

Mull of Galloway



How Much Energy can be 
Harvested?

• Tidal Currents
– Black and Veitch report for the Carbon Trust 

suggests an acceptable resource between 12 
to 18TWhr/annum

• This is based on an assumed energy extraction 
which will produce flow changes of less that 5%

• If it is deemed acceptable to make more significant 
changes to the flow, then the resource could 
exceed 60TWhrs and be comparable with wave.

As for wave, the figures suggest that the 
Scottish Aspirations are achievable



What About Environmental 
Concerns?



What About Environmental 
Concerns?

• Wave
– Alteration of on-

offshore sediment 
movement

– Habitat disturbance 
with coastal 
installations

– Alteration of energy 
distribution

• Tidal Current
– Impact and 

entanglement with 
marine life

– Flow impedance 
modification

– Habitat disturbance, 
especially during 
installation

Interaction with other users of the sea (fishing, leisure, transport)

Manageable with 
sensible planning

An issue of 
appropriate technology 
design and placement
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Sensitivity of a Tidal Channel to 
Energy Extraction

We do understand what is 
happening and, as long as 
simple guidelines are followed, 
this is a non issue!

Flow changes will always be 
less than the natural changes 
over a cycle

Generally less than turbulence
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Environmental Concerns

• There are no environmental show stoppers

• Sensitivity of design and placement has 
characterised the embryonic industry

• BUT

• Over zealous and inappropriate application of 
the precautionary principle might still be an 
issue- the industry needs to remain sensitive to 
concerns, whether real or not



What About the Economics 
and the Will?

• At present, the technology and infrastructure is too 
underdeveloped to allow profitability

• Which technologies have the best chance of viable 
development?
– Should it be left to the market to decide?
– Should public money be used to back potential winners?

• Profitable return on investment for any developer 
will depend upon achieving a “critical mass” of 
installed capacity

• Investors need confidence that this will be 
reached. 
– Remember the “Learning by Doing Curve” assumes the 

existence of appropriate technology!



UK Department of Trade and Industry:
“Marine Renewable Deployment Fund”

• “A £50 million fund to help ensure the UK 
is a world leader in harnessing wave and 
tidal current power” was announced in 
August 2004 

• ‘The Government also supports work on 
wave and tidal current projects via its 
capital grant and R&D programmes. 

• Wave and Tidal projects can also benefit 
from the Renewable Obligation.



“Wave and Tidal Stream Energy 
Demonstration Scheme”

• Intended to provide a framework for 
industry to bring forward large-scale pre-
commercial demonstrations. 

• Total Government funding available under 
the Scheme will be up to £42M which 
represents a large proportion of the 
‘Marine Renewable Deployment Fund’ 
worth £50M. 



Scottish Aspirations

• The FREDS Marine Energy Group believes that 
by 2020:
– 10% of Scotland’s electricity production can come 

from marine resources;
– we could see 1300 Megawatts of marine energy 

capacity installed in Scottish waters, increasing at a 
rate of 100MW per year;

– Scottish based marine energy companies could be 
supplying major international export markets;

– 7000 direct jobs could be created in a diverse marine 
industry in Scotland, supported by sustainable 
research development and skills bases.

– Scotland should lead the world in the research, 
development and certification of marine energy 
devices.
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What can stop development?

• Lack of investor confidence as a result of 
uncertainty in:
– The technology
– The planning frameworks
– Public “buy-in”
– Fiscal Policy

• It up to us, as an integrated community, to 
ensure that these uncertainties are 
removed


