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last couple of years focused on renewable energy. Our
effort though has Dutch routes and traces back to more
than 100 years when the Dutch bank was financing the
first wind mills in Holland.
The industry has come a long way, and in these
latest years we have advised many renewable energy
technology manufacturers to find strategic partners,
such as United Technologies acquiring Clipper
Windpower, REC and Vestas in their right issues,
Masdar acquiring WindWinD, Daewoo acquiring
Dewind, among others.
In this respect, we would analyse the opportunities to
find strategic partners that could support marine power
technologies to scale up their production and compete
with other renewable energy technologies.

Abstract
Although timing for full economical recovery is still
uncertain, we remain positive on the renewable
energy sector in the medium-to-long term as we
believe that it is keeping its underlying drivers
intact. These drivers are: global focus on renewable
sources of energy, impact of global warming, less
dependence of fuel and fuel prices, growing demand
of energy and competitiveness in the generation
industry overall.
Within renewable energy sector, wave power
generation is a growth market which benefits from
abundant resource, and has significant competitive
advantages to other forms of renewable energy in
that it is more consistent, more predictable, and
visually unobtrusive. However, this technology lags
behind in terms of deployment and economies of
scale

2.

The market growth outlook for renewable power
generation remains very strong given the required
transition towards a lower carbon economy and
improving competitiveness vis-à-vis fossil fuel and
nuclear power generation.
The renewable energy sector has shown impressive
growth rates in recent years: installed renewable
generation capacity expanded from 160 GW in 2005 to
280 GW in 2008, a 75% increase, excluding hydro
power; annual renewable energy investment in the
sector has increased more than fivefold since 2004 to
reach EUR 120 billion in 2009.
According to the International Energy Agency
(IEA), worldwide electricity demand is projected to
grow at an annual rate of 2.7 per cent between 20072015, and 2.4 per cent in the period 2015-2030, as
economies mature and electricity use becomes more
efficient. Over 80% of this growth will be realised in
Europe, the US and Asia Pacific, while in China
electricity demand is expected to almost triple by 2030.
In its reference scenario, the IEA further estimates
that the renewables share of global electricity supply
will reach up to 31% of the world’s energy supply by
2030. Estimated electricity generation from renewable
sources is expected to increase from 2,300 TWh in
2000 (including hydro) to 7,600 TWh by 2030
(representing a 4 per cent annual growth).

We believe marine power could reach a cost
competitive level in 5 to 10 years in order to reach
similar levels to offshore and onshore wind current
cost of producing electricity. We believe this can be
reached only with the help of equity and financing
providers together with government support.
We believe that wave power boasts the required
characteristics to achieve commercialization and
become the growth segment within the renewable
energy field.
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Thank you for coming to this session on achieving
commercial scale manufacturing for marine power. We
will be here discussing the possibilities that marine
power technologies have to access sources of capital
that could help in their route to commercialization.
My name is Daniela Dalton and I am a member of
the renewables effort of the Royal Bank of Scotland. I
have been in investment banking for 6 years and the
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Figure 1: Share of renewable energy in global electricity
generation (GW of installed capacity) (Source: Reference
scenario by the IEA – World Energy Outlook 2009)
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Figure 2: Cost competitiveness of marine power vis-avis other technologies (Source: RBS estimates)

The key drivers of the renewable energy industry are
very similar across the various technologies and these
include:
• Cost competitiveness
• Security of supply and environmental awareness
• Continuing availability of financing

3.

Gas

Marine power, represented by wave and tidal power
generation technologies, offers a number of advantages
over other renewable technologies:
• Abundant resource: oceans represent one of the
largest renewable energy resources on the planet
• Absence of CO2 emissions
• Good seasonal load-following for regions where
electricity demand peaks in winter given heating
and lighting requirements (e.g. Northern
Europe, Western Canada and North-West USA)
• Measurements and meteorological forecasts
which provide a high level of predictability and
hence good network planning
• Minimal visual impact

Cost competitiveness as the key driver

From the drivers just mentioned we will initially
focus on cost competitiveness as being one of the key
drivers to position the technology and attract
investments.
In recent years, renewable power generation has
become increasingly competitive vis-à-vis fossil fuel
fired and nuclear generation mainly due to:
• Capital expenditure per MW is coming down
(i.e.
technological
development,
scale
advantages and reducing commodity prices) in
certain more advanced technologies such as
wind
• The investment quantum of most renewable
generation projects fits the post 2008 financing
environment. Most renewables financings can
be done on-balance sheet or as club deal project
financings. Large coal and nuclear projects are
likely to face more challenges given investment
quantum and long construction lead times
• Prices of oil, gas and coal, the key fossil fuels,
have come down significantly from their 2008
peak, but are bouncing back as economies and
financial markets recover
Consequently, total global investment in renewable
energy has survived the crisis and dropped only
marginally to GBP 95 billion in 2009, from GBP 100
billion in 2008.
As has been demonstrated with wind and solar, the
costs of marine power are expected to fall significantly
during the early stages of commercialisation and
continue to fall with increased capacity through
economies of scale and improvements in technology. In
common with other similar new technologies, the
learning rate (the decrease in cost of energy for each
doubling in installed capacity) is estimated to be 15%

4. Security of supply and environmental
awareness
Propelled by environmental concerns and record
fossil fuel prices in 2008, many governments have
committed to strategies aiming to decrease the
dependence on fossil fuels and associated price
volatility. In addition, the alternative energy sector has
been identified as an accelerator out of the economic
crisis with the potential to create significant
employment opportunities.
Many governments worldwide have introduced
schemes to encourage the development and uptake of
renewable energy, either through direct grants,
favourable tariffs for electricity generated from
renewable sources or a combination of both. Whilst the
majority of work to date has focused on the wind and
solar sectors, the generation of electricity from waves,
tidal currents and tides has recently received renewed
interest.
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Applicable
period for wave
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support

Renewable Energy generation
target

UK

Scotland:
5x ROCs/MWh
Rest of UK:
2x ROCs/MWh

Scotland:
c.EUR 340/MWh
Rest of UK:
c.EUR 160/MWh

Up to 20272

Yes

Scotland: 50% by 2020
Rest of UK: 15% by 2020. New
proposed target of 30% by 2020

Feed-in tariff

EUR 220/MWh

15 years

Yes

33% by 2020

Feed-in tariff

EUR 73/MWh to
EUR 251/MWh

15 years

Yes

39% by 2010 with an aspiration of
60% by 2020

Large installations:
EUR 180/MWh

15 years

Ireland
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Italy

Large installations
(>1M): 1.8x ROC/
MWh
Feed-in tariffs for
generators
(<1MW)
Feed-in tariff

No

Deals under discussion 2006-09

UK

Belgium

UK

500

330

194

~£ 1.3bn

€ 300

~£ 450m

Netherlands
120

Thanet

€ 375m

~£ 930m

Boreas

17% by 2020

Forecast basis
No

UK
300

Country

Project cost

15 to 20 years

Belwind

Q7

Capacity (MW)

Small generators:
EUR 340/ MWh
EUR 150/MWh

Greater
Gabbard

Project

P90

P50

P50

P50

P50
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Commercial
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Fixed and
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Leverage

53%

~50%

~70%

~80%

~80%

300-350bp

300-380bp

15 years

15 years

23% by 2020

France
Spain
Australia
USA
Canada

Feed-in tariff

EUR 41/MWh to
EUR 73.5/MWh

15 years

Yes

12,1% by 2010
22.7& by 2020

1 ROC/MWh

c.EUR 56/MWh

Up to 2031

Yes

20% by 2020

None presently

None presently

NA

Yes

9 GW by 2011
7.5% generation by 2013

None presently

None presently

NA

Yes

90% by 2020

Note: (1) When ROC system is applicable, the wave tariff is calculated by using ROC prices and power prices as of April 2010. Exchange rates as of YTD average April 2010
GBP:EUR 1.12817 and AUS:EUR 0.68407; (2) Government stated that they were strongly minded to retain the RO as the main support mechanism extending the end-date from
2027 to 2035
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Figure 3: Regulations and incentives for wave power in
Tenor

selected countries

These markets represent a tangible opportunity for
developing marine power.
As a result, major utilities have increasingly been
driving marine power development, as they seek
alternative renewable generation technologies to
comply with their required renewable targets (e.g. in
certain territories there is now a lack of suitable wind
sites).
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European Economic Recovery Plan – Offshore
The sector was also injected with EUR 255m by the
European Union’s Economic Recovery Plan (out of EUR
565m program) in 2009

Continuing availability of financing

Renewable energy saw a surge in investment across
almost all technology sectors, geographies and asset
classes growing from EUR 22 billion in 2004 to EUR
120 billion in 2009. This growth was supported by
widespread availability of project finance in the market.
Although the financial crisis limited that availability
from late 2008, this had little impact on the scale of
investment in the sector. According to New Energy
Finance, it is expected that investment will rise further
to EUR 150 billion in 2010.
In 2009 there was a resurgence of project financing,
albeit in a different format (lower tenors, mini perm
and construction financing) as stakeholders realised
that regulatory support would continue throughout the
crisis.
Several large transactions were successfully closed
including the Torresol solar thermal electricity
generation plants in Spain (USD 760 million, 100
MW), the wind mega-bases in China and the two high
profile precedents of Belwind (EUR 300 million, 330
MW) and Boreas (GBP 450 million, 190 MW) offshore
wind financing transactions, bringing about the
involvement of many bank groups and authorities. In
addition, the European Investment Bank (EIB)
launched the Marguerite 2020 Fund to provide equity
or quasi equity supporting several offshore wind farms.
More recently, Abu Dhabi Future Energy Co (Masdar)
received GBP 160 million of indicative commitments
from two banks looking to participate in its London
Array offshore wind park debt financing, with a further
GBP 300 million of commitments set within March
2010.

Project

€m

Global Tech I – Gravity Foundations for deep water wind farms

58.6

BARD1: production of innovative tripile foundation system and
production and installation of innovative cable in-feed system
for a 400MW offshore wind farm

53.1

Nordsee Ost: Installation of 6MW wind turbine generators
(jacket foundation structure) in challenging offshore
circumstances

50.0

Borkum West II: innovative 5MW wind turbine generators on
tripod foundations

42.7

Aberdeen Offshore Wind Farm – Wind development centre:
facility for testing of multi-MW turbines with innovative
structures and substructures

40.0

Thornton Bank: optimised logistics for upscalling the far-shore
deep-water wind farm

10.0

Figure 4: Precedents in offshore wind financing (Source:
RBS)

Despite this positive trend in the financing market,
we believe that the marine sector will still need plenty
of support from equity providers to reach
commercialization.
In this respect, equity could come from various
sources
1) Utilities
• Some utilities may be willing to inject equity to
help technology players to accelerate their
development – although only in minority stakes
• Other form of financing is in form of advanced
payments (as seen in wind technologies),
helping finance working capital needs
• Current focus is on projects ready to build. No
longer buying pipeline
2) Industrial Players
• Some looking to diversify their renewable
portfolio of technologies and searching for
growth markets
• Some are developing their own marine
technology which can be complementary to
their current businesses (e.g. renewable
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•

equipment manufacturers, component suppliers,
hydraulic systems manufacturers, etc.)
Some could consider bringing in a technology
developer already at a later stage of
development

6. Recent corporate activity in marine
power
In the past years, there has been some evidence of
commercial agreements, joint ventures, acquisitions
and IPOs in the marine power industry, which not only
validates the attractiveness of the sector, but also is
driving the evolution towards commercialization.
Some examples of this trend are enumerated as
follows:

3) Private Equity / Hedge fund
• Focus on equipment suppliers and service
companies
• Can tolerate high risks and expect high returns
• Invest in earlier stage projects

Marine
Marine Company
Company

4) Sovereign funds
• Look at both project development and
technology
• Seek advantage for high tech exporting
industries at home
5) Governments (represents a special category of
support)
• Given the early stage of marine technology, the
investment from governmental authorities
remains crucial for the industry
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Conclusions

We believe that marine power boasts the required
characteristics to achieve commercialization and
become the growth segment within the renewable
energy field.
We foresee this can be reached only with the capital
support from equity providers and government aid.
• Project finance still to come, therefore equity
investors will continue to be the key driver of
growth
• In addition, big Utilities will be critical in
supporting the different marine technologies as
an option to reach the ambitious national targets
of renewable genertion. These will drive the
first generation of commercial wave and tidal
power
• Once the technologies have been proven
(reaching ~8,000 operating hours) they will be
ready to obtain insurance bringing in project
finance into the marine power market
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Figure 6: Corporate activity in marine power (Source:
company press releases, company data, Factiva, Factset)

Different investors then have different return
requirements which will also depend on the level of
development of the technology. In our view, marine
technologies have the higher equity return
requirements, together with nuclear, coal and offshore
wind, to compensate the risk attached to these
investments.
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Figure 5: Equity IRRs of various power generation
technologies (Source: RBS estimates)
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