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Preface by KPMG

The wind industry is currently one of the most rapidly expanding sectors in the
world: in 2006, installed capacity increased by 39 percent compared with the pre
vious year. With the Stromeinspeisungsgesetz (Power Supply Act, 1991) and the
Erneuerbare Energien Gesetz (EEG - Renewable Energies Act, 2000), Germany
was the international trend-setter and is the undisputed world market leader, with
sales accounting for 37 percent of the global sales in the wind industry and with
exports accounting for 74 percent of total sales (2006). Wind energy is a success
story and is expected to make a major contribution towards attaining the climate
objectives of the federal government.
More than 1,300 offshore turbines in the North Sea and the Baltic Sea have been
approved so far since the year 2001. However, in Germany, there are no "genuine"
offshore wind farms. Two individual turbines are in operation in very shallow sea
water, which the EEG, by definition, does not recognise to be offshore turbines –
there are no “genuine”.
In 2003 and 2006, KPMG carried out a survey among companies operating in the
offshore market in Germany: in the year 2003, 50 percent of companies surveyed
expected that offshore wind farms would be operated profitably by the year 2007.
However, a glance at the North Sea and the Baltic Sea shows that the actual deve
lopment has been different. The aim is now to critically assess this development.
Because of increasing globalisation and the competition between European off
shore wind locations, KPMG`s current offshore study has been expanded to
cover other European markets as well.
The aim of this study therefore is to analyse the revenue and cost structures of
individual wind farms in Europe and to compare them in terms of returns. In addi
tion, we have also analysed the market assessments and expectations of the
main companies – and in particular the manufacturers of wind turbines.
At this point, we should like to thank those companies who, by participating in
the interviews, have made this study possible. Our work has resulted in a clear
picture of the current situation and the future challenges.
We hope that you find this study interesting to read, and invite you to contact us
if you have any further questions or if you wish to participate in a more in-depth
discussion.

Dick van Schooneveld
Partner, Sector Head
Energy & Natural Resources
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Preface of the Wirtschaftsverband
Windkraftwerke e. V. (WVW)
Wirtschaftsverband Windkraftwerke e. V. (WVW) was founded in October 1996 in
Hamburg. The WVW represents the interests of the planners, project designers
and operators of wind farms in Germany and all member companies have partici
pations in German onshore wind farms. Numerous member companies are also
involved in planning offshore projects. With the support of Energiekontor AG
(Bremen), DONG Energy Renewables (Copenhagen), Deutsche Essent GmbH
(Düsseldorf) and Plambeck Neue Energien AG (Cuxhaven), the WVW decided in
2007 to engage the services of KPMG Deutsche Treuhandgesellschaft
Aktiengesellschaft Wirtschaftsprüfungsgesellschaft for preparing the market study
“Offshore wind farms in Europe“.
The reason for this decision was that our clients were seeing commecial offshore
wind farms beeing installed or in the initial phase of being installed in the waters
of several European countries but not in German waters. This is the case despite
the fact that more than 1,000 wind turbine locations in the North Sea and the
Baltic Sea have been approved by the relevant authorities, and in particular by the
Bundesamt für Seeschifffahrt und Hydrographie (BSH) in Hamburg. As the princi
pal placing the order for this study, our aim is to research and present the rea
sons for this situation for politicians and the public.
We believe that, with the implementation of offshore wind farms, we are comply
ing with the objectives of German policy. No other renewable energy can currently
make such an effective contribution towards meeting the German and European
targets of climate protection as the wind industry onshore and particularly offshore
in the future. It is impossible to overestimate the contribution made by offshore
wind farms to environmental protection, the efficient utilisation of resources and
decentralisation of power generation.
At the same time, we have an opportunity to create a major new industrial basis
not only for the coastal locations but also, as far as the supply industry is concer
ned, for the whole of Germany. The future installation, the maintenance and sub
sequent renewal of offshore wind farms in the waters of the North Sea and the
Baltic Sea will constitute a major new branch of industry involving numerous jobs
for Germany.
Accordingly, we believe that it will also be necessary for political conclusions to
be drawn and implemented with regard to the conditions needed for offshore
wind on the basis of this market study. Interest is focussing on the imminent
amendment of the Erneuerbare Energien Gesetz (EEG – Renewable Energies
Act). We expect that the necessary positive signals will be set for the economy
by the legislative authorities in the near future, and consider that our position has
been impressively confirmed by the results of the KPMG study.
Dr. Wolfgang von Geldern
Chairman of the Management Board of
Wirtschaftsverband Windkraftwerke e. V.
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List of abbreviations

A
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N
n. a.
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Austria
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Department of Trade and Industry
Spain
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Germany
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kilo watt hour
Luxembourg
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Milieukwaliteit Elektriciteitsproductie
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Norway
Not applicable
Non-Fossil Purchasing Agency
The Netherlands
Network Operator
Office of Gas and Electricity Markets
Operating Expenditure
Offshore Wind Farm
Offshore Wind Turbine
Portugal
China
Renewable Obligation
Renewable Obligation Certificates
Retail Price Index
Sweden
Stimuleringsregeling Duurzame Energieproductie
Wind Farm Operator
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1. The main results
of the study
• Offshore wind farms (OWFs) with a total rating of 1,012 MW are currently
installed in Europe. Denmark accounts for most of this figure (426 MW).
The most dynamic market at present is Great Britain (404 MW). There are
major differences between the tariffs payable in Europe for supplying energy
into the national grid. The most attractive market is Great Britain, with a total
tariff of 13.49 ct/kWh:
Figure 1: Overview of Feed-in tariff systems in Europe
Overview of Feed-in tariff systems in Europe
Country

Current tariff
ct/kWh

Denmark

6.95 (Horns Rev II)

50,000 full
load hours

Germany

9.1

12 years/20 years

France

Initially 13.0
then 3.0 –13.0

Great Britain

Duration

Subsidies

Grid con
nection

Tax relief

–

• 

–

–

• 

–

Both phases
10 years each

–

–

• 

13.49

Certificates
up to 2027

• 

–

• 

The
Netherlands

MEP tariff stopped

Not covered
at present

Not covered
at present

Not covered
at present

Not covered
at present

Sweden

6.19

Certificates 15 years/
bonus up to 2009

• 

–

–

Spain

12.03 (max. 16.4)

20 years

–

–

–

Source: KPMG analysis

• In addition to Germany, other countries in Europe also have specific plans
for increasing the tariffs payable for supplying energy into the national grid.
According to our current knowledge, Great Britain will increase the tariff rate
to 17.03 ct/kWh starting in 2009 (basis: current market/certificate prices).
Great Britain will thus continue to be the most attractive market in Europe.
• With regard to the analysis of yields on the basis of current tariffs which are
payable, it is clear that Germany is not competitive, despite positive effects
attributable to the Infrastructure Planning Acceleration Act. The following dia
gram shows the ranges of the internal rate of return (IRR) for the relevant
countries established in the analysis as well as two scenarios based on the
current discussions in Germany and Great Britain.
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Figure 2: IRR ranges of the European offshore markets
Discussed
changes

Current tariffs
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IRR in %
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Ø
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Min.
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5

0

-5
DK

GER

F

NL*

E

S

GB

GB

GER

(1.5 ROC) (14 ct/kWh)

Ø
*

-0.3%

1.2%

11.8%

7.5%

11.4% -5.0% 13.4%

19.5% 8.8%

Arrangement for NL discontinued

Source: KPMG analysis

• The yield which has been calculated for German OWFs is significantly lower
than the ranges established for other countries. It also has to be borne in mind
that the German projects involve higher project risks as a result of the more
demanding geographical conditions.
• The increase in the price payable for supplying energy into the national grid
which is currently being discussed in Germany (up to 14.00 ct/kWh) will result
in a much better yield. However, Great Britain, France and Spain will continue
to be more attractive markets for potential investors.
• Based on the planned implementation deadlines of the various project plan
ners, the process of developing OWFs in Europe is expected to be extremely
dynamic. Compared with the forecast capacity of wind turbine manufacturers,
this will lead to the assumption of huge capacity shortages for wind turbines
(subject to the arrival of new players). These shortages may be exacerbated by
further supply problems (e. g. cables, grid connections, logistics).
• The attractiveness of individual European markets detailed above can be used
to identify the priorities of potential investors. The OWFs planned at present in
Great Britain (the country with the most attractive conditions) alone cover virtu
ally the entire production capacity of the manufacturers of wind turbines until
the year 2011.
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Figure 3: OWFs planned until 2011, including the capacities of wind turbine manufacturers
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Source: KPMG analysis

• Without a significant improvement in the prevailing conditions, it will thus be
virtually impossible to meet the federal government objective of installing
OWFs with a total capacity of 1,500 MW in German waters by the year 2011.
• There is a danger that Germany, which is a pioneer in the field of wind energy,
will fail to keep up with developments in the offshore market which has a pro
mising future. The economic and ecological potential of offshore wind energy
however should not be missed.
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2. Task and procedure

The aim of this study is to develop a market overview of the OWFs located in
Europe and the general market assessment and expectations of companies
which are involved. A further aim is to provide an assessment of the attractive
ness on the German market compared with other international markets on the
basis of cost and revenue structures as well as resultant yield expectations.
The work has been based on OWFs in various stages of development (planning,
construction and operation). The analysis focussed on Germany as well as coun
tries in which OWFs have already been established or in which there is evidence
of several OWFs in a specific planning or construction phase. These countries are:
• Denmark
• Great Britain
• The Netherlands
• Sweden
In addition, France and Spain have also been included in the study, as new incen
tive systems were created in these countries in July 2006 and May 2007 respec
tively. Because only limited information about OWFs is available in these two
countries, the assessment has been reduced to the tariff system as well as the
political conditions. The analytical work has also used data relating to OWFs in
other countries.
The work has been based primarily on collecting information about the cost and
revenue structures of OWFs in the development phase, the investment phase
and the operating phase. For this purpose, more than 30 developers and opera
tors of OWF projects in the selected countries were identified and approached.
In total, economic data of 30 OWFs in six countries were processed for our ana
lyses with the results of the interviews which were carried out and also further
research of our own. We promised to treat the information which was received
in confidence. The results are therefore disclosed in anonymous form.
For the market assessment and expectations of the major companies operating
in the offshore market, 231 companies in Europe were approached within the
framework of a survey. The survey was carried out online, thus guaranteeing
anonymity for the participants. The questionnaire contained identical questions
for domestic as well as international participants. For the companies represented
in Germany, there was an additional section for an assessment of the current
market situation in Germany. This permitted a differentiated appraisal of the
assessment of the German market.
26 percent of the questionnaires were returned. Because companies from all
areas of the value creation chain were represented, the results of the survey
provide a representative picture.
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Figure 4: Structure of the participants of the survey (value creation stages aggregated)
Operation &
maintenance
12%

Manufacturers
27%

Financing

18%

16%

27%

Project developers
Logistics &
installation
Source: KPMG analysis

In order to identify the capacity of wind turbine manufacturers which is expected
to be developed in the medium term and also their assessment of the market
development, the market of wind turbine manufacturers was considered separa
tely. According to our research, there are currently seven companies which have
installed offshore wind turbines, prototypes or prototypes in development.
Structured interviews in addition to our online survey were conducted with six
manufacturers. This is equivalent to a ratio of 86 percent.
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3. Current market situation

Within the field of renewable energy sources, offshore wind energy currently
offers the greatest potential for generating energy. The extensive suitable areas
which have been identified provide space for numerous wind turbines. In addi
tion, wind conditions at sea result in a more constant utilisation of the wind farm
compared with onshore locations.

3.1 Overview of offshore wind farms in Europe
There are considerable differences between the developments of the markets for
offshore wind energy within Europe. In Denmark, the Netherlands and Sweden,
initial OWFs with up to 28 turbines were installed during the 1990's. In Great
Britain, experience has been gained from operating OWFs since the installation
of the Blyth test field in the year 2000. In the German offshore market, significant
activity only commenced in the year 1999 with the submission of initial applica
tions for approval. Since 2006 and 2007, France and Spain have also entered the
market with new incentive systems and subsidy programmes.
The following diagram provides an up-to-date picture of the status of develop
ments in the main European offshore markets. The diagram shows the wind
farms which have been commissioned, which are being built at present and
which have been approved. Where the installation configuration is not certain,
due consideration has been given to the maximum rating capacity to be installed
for the individual projects.

Figure 5: Overview of offshore wind farms in Europe

In operation:
426 MW
Under construction: 0 MW
400 MW
Approved:

In operation:
23 MW
Under construction: 110 MW
772 MW
Approved:

In operation:
404 MW
Under construction: 374 MW
2,106 MW
Approved:
In operation:
25 MW
Under construction: 0 MW
1,595 MW
Approved:

In operation:
127 MW
Under construction: 120 MW
0 MW
Approved:

In operation:
0 MW
Under construction: 0 MW
105 MW
Approved:

Source: KPMG analysis
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Overall, OWFs with a rated capacity of 1,012 MW are currently operating in
Europe. The highest rated capacity is currently installed in Denmark, namely
426 MW. However, Great Britain will probably attain the largest capacity throug
hout Europe by the year 2009 as a result of the Robin Rigg project (180 MW) as
well as Lynn and Inner Dowsing (97 MW each) which are currently in construc
tion. In addition to the projects in Great Britain, the OWF Q7 is currently being
installed in the Netherlands (120 MW) and the OWF Lillgrund is being installed in
Sweden (110 MW). In Germany and France, the test fields Borkum West (60 MW)
and Côte d'Albâtre (105 MW) will probably commence implementation in 2008.
Major delivery contracts (including wind turbines and foundations) have already
been signed. Germany overall has the largest pipeline of approved offshore pro
jects. With due consideration being given to restrictions concerning the maxi
mum power rating of the projects and the wind turbines, wind farms with a total
maximum rated capacity of 5,906 MW have been approved. Ireland also has
major expansion potential for offshore wind energy with the approval of
Arklow Bank II (495 MW) and Codling Bank (1,100 MW) OWF`s.

3.2 Overview of offshore wind farms in Germany
The 5,906 MW which have been approved in Germany are spread over 15 offshore
projects in the North Sea and five projects in the Baltic Sea. Of these, two wind
farms in the Baltic Sea are within the 12 nautical mile zone and 18 wind farms are
in the exclusive economic zone. The cable connections have also been approved
for the OWFs Borkum West (2004), Nördlicher Grund (2006), Amrumbank West,
Nordsee Ost and Sandbank 24 (all in 2007). These five wind farms have been
granted all necessary approvals.
Figure 6 shows all OWFs in the North Sea which have been approved and for
which an application has been submitted.
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Figure 6: OWFs in the North Sea which have been approved and for which an application
has been submitted

North Sea: Offshore wind farms
Borders
Continental shelf/AWZ
(exclusive economic zone)
12 nautical mile zone / coastal waters
International border
Offshore wind farms
Approved
Planned
Grid connection
Approved
Planned

Dan Tysk
Sandbank 24

Butendiek
Nördlicher Grund
Global Tech I
Amrumbank
West

Hochsee Windpark Nordsee
Borkum West

Nordsee Ost
Meerwind
(Ost/Süd)

BARD Offshore I
Borkum Riffgrund West

Gode Wind
Borkum Riffgrund

North Sea Windpower

Source: BSH/M1401 - 23.08.2007; OWF designation added by KPMG

Figure 7 shows the wind farms in the Baltic Sea which have been approved
and for which an application has been submitted:
Figure 7: OWFs in the Baltic Sea which have been approved and for which an appli
cation has been submitted

Baltic: Offshore wind farms
Borders
Continental shelf/AWZ
(exclusive economic zone)
12 nautical mile zone / coastal waters
International border
Offshore wind farms
Operating
Approved
Not approved
Planned
Grid connection
Approved
Planned

Kriegers Flak
Ventotec Ost 2
Baltic 1

Arkona Becken Südost

GEOFReE

Source: BSH/M1401 - 04.06.2007; OWF designation added by KPMG
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3.3 Political conditions
The short-term target for expanding renewable energies by 2010 have been set
out for the countries of the European Union in Directive 77/2001. Accordingly,
the percentage of renewable energy in relation to total energy demand is to be
increased to 22 percent based on an average for all 15 member states. Individual
objectives are defined for each country. With the addition of a further 10 member
states to the European Union in the year 2004, the target was adjusted to 21 per
cent, while the targets for the previous members remained unchanged. The inclu
sion of Bulgaria and Romania in 2007 did not result in any further adjustment of
the target. The following figure 8 shows the percentage of renewable energy in
relation to the total power demand for the 15 member states of the European
Union in the year 2005 before the Eastern Enlargement and also the difference
in relation to the target for 2010.
Figure 8: Overview of the percentage of renewable energies in relation to the power
demand and political targets for 2010 for the EU-15 states (figures in percent)
78.1

Still to be achieved by 2010

20.2

Percentage of renewable energy in
relation to power demand in 2005

60.0
5.7

39.0
29.0
0.8

54.3

12.5
28.2 2.0 10.0
5.7
10.5
4.3

9.0
1.5
7.5
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NL

GER

GB

57.9
21.0
9.7

6.0
3.2
2.8

11.3
F

6.8
IRL

A

B

14.4

10.9

26.9 10.1

FIN

23.0

25.0
20.1

13.2
6.4

S

29.4

31.5
4.6

10.0

14.1

5.7
2.5
3.2

GR

I

L

16.0 15.0
P

E

Source: Eurostat; KPMG analysis

The diagram shows that there are differences between the targets relating to
the percentages of renewable energy in relation to the overall power demand
within the EU-15 states. This is due to the fact that countries such as Sweden
and Austria already generated significant percentages of total power supply from
renewable sources in 2001 due to the availability of hydroelectric power. The dia
gram shows that some countries report very different results with regard to suc
cess in meeting national targets. In the year 2005, Denmark had all but fulfilled
its target of meeting 29 percent of its total power demand from renewable ener
gy sources by 2010 (short by 0.8 percent). Germany has also already achieved
a considerable increase, with a percentage of 10.5 percent (2001: 6.5 percent).
However, the percentage of renewable energy in the 15 countries considered in
the analysis has been declining since the point at which the directive was adopt
ed. Since 2001, the percentage of renewable energy in relation to overall power
demand has declined from 15.2 to 14.5 percent. In particular, the figure in Austria
declined 67.4 in 2001 to 57.9 percent in 2005.
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Despite the fact that this development overall is negative, the European
Commission on 10 January 2007 presented the further “Timetable for renewable
energy. Renewable energy in the 21st Century: Greater sustainability in the
future“. The timetable presents the long-term strategy of the commission with
regard to the development of renewable energy generation in the European
Union. It contains the binding objective of increasing the percentage of renew
able energy in relation to total energy consumption to 20 percent by the year
2020. The next few months will see the definition of the targets for the various
countries which will result in the desired objective being met overall. The govern
ments of the member states will ultimately be responsible for drawing up plans
to meet the objectives.
Although the initiatives for promoting renewable energy generation are already
proving to be successful producing success in some countries, the development
since the year 2001 shows that there is a need for existing measures to be opti
mised further and for additional investment and research incentives to be creat
ed. Otherwise, it will not be possible to reach the objectives of the European
Union to expand renewable energy by 2010 and 2020 respectively.

3.3.1. National energy policy and expansion targets for offshore wind energy
In addition to the European Union targets, some member states have indepen
dent longterm targets to increasing the amount of their renewable energy gene
ration. Specific expansion scenarios for offshore wind have also been created in
certain cases. The following section details the intended future energy policy of
the five countries considered in the study (plus Spain and France) as well as spe
cific expansion targets for offshore wind energy.
Denmark
On 9 May 2007, the Danish Energy Agency (DEA) published its “Energy Policy
Statement 2007”, which contains some of the major objectives of Denmark with
regard to the expansion of renewable energy and offshore wind energy.
Denmarks long-term objective is to become completely independent of fossil
fuels. By the year 2025, 30 percent of total energy consumption is to be met by
renewable energy. Offshore wind represents a major component of the plans. In
April 2007, the report “Future Offshore Wind Turbine Locations – 2025” presented
seven potential expansion areas in which 23 possible new OWFs with a total
rating of 4,600 MW could be installed.
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In addition, a reform was proposed for the existing incentive system to
encourage renewable energy generation; this reform is to be based on the
following parameters:
• To achieve maximum energy production from the resources which are used
• Expand tender procedure in order to further stimulate the competition
• To increase transparency and the calculable nature of support
According to the DEA, a comprehensive political programme which will impact
the energy sector and renewable energies will probably be presented in the
autumn of 2007.
Germany
In January 2007, with its brochure “Entwicklung der Offshore-Windenergie
nutzung in Deutschland" (Offshore wind power deployment in Germany), the
Federal Ministry of the Environment announced the objective of increasing the
percentage of renewable energy in relation to energy consumption to 10 percent
by 2020 and to 50 percent by 2050.
In order to achieve the overall objectives, these percentage of wind energy
in relation to overall power generation is to be increased to at least 25 percent
by the year 2030. The gradual increase in installed capacity offshore is included
in this project. Accordingly, an installed capacity of 1,500 MW is to be achieved
by the year 2011. In subsequent years, the aim is to expand installed capacity
to at least 7,000 MW, and positive scenarios of the Federal Ministry of the
Environment entail an increase to 12,000 MW by 2020. In the long term, the
aim is to expand installed capacity offshore to 20,000 MW to 25,000 MW by
the year 2030.
France
The French government aims to reduce the energy consumption of the country
in relation to gross domestic product by 2 percent p. a. until the year 2015. It then
aims to reduce energy consumption by a further 2.5 percent p.a. until the
year 2030.
In the period between 2006 and 2010, the French government aims to expand
the rated capacity of renewable energy by 15,550 MW. Between 2011 – 2015, a
further 6,700 MW are to be installed, so that the additional installed capacity of
renewable energy will reach attain a total of 22,250 MW between 2006 and 2015.
Of this figure, 4,000 MW is to be provided by offshore wind energy. The French
environment and energy agency (Agence de l'Environnement et de la Maîtrise
de l'Energie (ADEME)) estimates the total potential of offshore wind energy in
France is up to 30,000 MW.
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Great Britain
In May 2007, with its “Energy white paper: Meeting the energy challenge”, the
British government laid out its aim of increasing the percentage of renewable
energy generated to 15 percent by 2015. There are plans for a further increase to
20 percent by the year 2020. The long-term objective is to reduce CO2 emissions
by 60 percent by the year 2050.
The white paper also contains proposals for reforming the tariff system for
renewable energy. One of the proposals is for the various technologies to be
classified into different certain categories which are to receive different levels
of funding (“banding”, see 3.3.2). In particular, innovative and powerful tech
nologies would attract higher levels of funding as a result of this reform. These
technologies also include offshore wind energy.
The Netherlands
In the Netherlands, the aim is for five percent of total energy consumption to be
derived from renewable energy sources by the year 2010, and 10 percent by the
year 2020.
At present, declarations of intent for planning of OWFs with a total area of
2,552 km2 have been submitted to the relevant authority “Directorate Water
Management North Sea”. Because many of the registered projects overlap, the
potential of the possible installed capacity is 10,000 – 12,900 MW. In addition,
several OWFs have been planned in the Ijsselmeer. These projects are expected
to provide a further 500 MW installed capacity by 2010.
Sweden
In Sweden, renewable energy accounted for 54.3 percent of total power supply
in 2005 became of the considerable existing reserves of hydroelectric power. The
long-term objective of the government is to derive the entire power demand of
the country from renewable energy sources.
Wind energy has so far made a minor contribution to overall power supplies,
with a capacity of less than 1 TWh. However, the government plans to increase
the capacity to 10 TWh by the year 2015. The Swedish energy authority esti
mates that approximately 60 percent of production can be derived from OWFs.
At present, specific plans have been announced for offshore projects with a
total capacity of more than 8 TWh.
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Spain
The “Plan de Energías Renovables en España 2005 – 2010” was presented in
August 2005 in Spain. The plan envisages that wind energy is to be increased to
20,155 MW in Spain by the year 20101. As a result of the Royal Decree 661/2007
promulgated in May 2007, the government has created new conditions (see chap
ter 3.3.2. Spain) which are intended to help ensure this target to be met.
According to press releases, applications for the approval of 31 OWFs are
currently being assessed.
3.3.2 Feed in tariff systems
In Europe, there are numerous different incentive systems for encouraging off
shore wind energy. The tariff payable for the supplied energy is the central com
ponent of the incentive schemes. Three alternatives for determining the tariff
have become established in Europe:
• Fixed tariff
• Variable tariff
• Combined tariff
The combined tariff comprise either a fixed minimum tariff and an additional
variable component, e. g. payment of the market price, or feature a distinction
in terms of time, e. g. a fixed tariff is payable for the first ten years, followed by
a variable tariff after the tenth year.
In addition to the tariff payable for the electricity which is produced, there are
further incentives which in certain cases have a considerable impact on the
cost-effectiveness of offshore projects. These include in particular:
• Grid-connection provided by the network operator
• Tax incentives for investors
• Investment subsidies

The components of the incentive systems for offshore wind energy in relevant
European countries can be summarised as shown in figure 9:

1

“Neue Energie”. 07/2007 p. 83
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Figure 9: Overview of Feed-in tariff systems in the relevant countries

Tax
incentives

Grid
connection

Subsidies

Overview of Feed-in tariff systems in Europe

Country Current tariff

Duration

Planned development

DK

6.69 ct/kWh Nystedt II
6.95 ct/kWh Horns Rev II

50,000 full load hours,
then market price

No

NO

No

GER

6.19 ct/kWh basic price
2.91 ct/kWh enhanced tariff

Enhanced tariff 12 years Extension
depending on water depth and
distance from coast

No

NO

No

F

13.0 ct/kWh (10 years)
further subsidy
3–13.0 ct/kWh (10 years)

Fixed tariff 10 years,
then variable tariff 10 years

No

WFO

Yes

GB

7.08 ct/kWh Certificate
6.41 ct/kWh Market price inclu
ding tax incentives
= 13.49 customer/kWh

Certificates until 2027

Yes

WFO

Yes

Increase in certificates expected after 2009;
then 17.03 ct/kWh (current prices);
grid connection by NO-WFO pays tariff

NL

MEP tariff stopped

–

–

–

–

New regulation expected in 2008

S

2.18 ct/kWh Certificate
2.49 ct/kWh Market price
1.52 ct/kWh Environment bonus
= 6.19 ct/kWh

Certificates 15 years
(total until 2030)
Environment bonus until 2009

Yes

WFO

No

E

8.43 ct/kWh Premium
3.60 ct/kWh Market price
= 12.03 ct/kWh
16.4 ct/kWh max.

20 years

No

WFO

No

New regulation expected in 2008

(NO = Network Operator, WFO = Wind Farm Operator)
Source: (Market price Spain) “Neue Energie” (07/2007), p. 83; KPMG analysis

The following sections contain a detailed explanation of the tariff systems as well
as an outlook of pending reforms and developments.
Denmark
Tariff model:

Tender model with combined tariff

Tariff components:

Fixed negotiated tariff for projects put out to tender for a limited period
Market price after the end of the limited period
Basic price for projects not put out to tender

Additional incentive:

Grid connection provided by network operator

The legal basis is the “Act on Electricity Supply” as well as the “Wind Turbine
Executive Order” promulgated in December 2004. The amount of the tariff for
OWFs in Denmark is defined individually by a tender procedure.
Suitable locations for OWFs are put out to tender by the Danish energy authori
ty. Applicants submit a bid indicating what price per kWh they would charge for
operating an installation. The relevant criteria for awarding the location to a
specific bidder is the lowest bid per kWh. The tariff is guaranteed in addition to
the market and basic price and is calculated on the basis of the offer made by
the bidders in the tender procedure.
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The negotiated supply tariffs for the OWFs Horns Rev II and Nysted/Rodsand II are
for instance 51.8 Ore/kWh (6.95 ct/kWh) and 49.9 Ore/kWh (6.69 ct/kWh) for
50,000 full load hours in each case.
After 50,000 full load hours have been reached, the wind farm operator receives
the market electricity price, which is currently trading at between 3 and 4 ct/kWh
on the Nordpool.
Operators who supply power from wind farms without a previous tender proce
dure receive a basic tariff of 1.3 ct/kWh, which is paid in addition to the market
electricity price. The 1.3 ct/kWh are paid for a period of 20 years.
In Denmark, the grid connection for the OWFs is provided by the network
operators.
On 21 May 2007, DONG Energy notified the relevant Ministry for Energy and
Transport that the company is no longer interested in building the Nystedt/
Rodsand II OWF and that it wishes to retire from the consortium with E.ON
Sweden which is involved with the development. The consortium in which
DONG Energy owns an 80 percent stake won the tender procedure for instal
ling the OWF. On 25 May 2007, DONG Energy also announced that it intended
to focus its offshore developments on British projects as a result of the better
financial terms.
Germany
Tariff model:

Fixed tariff

Tariff components:

Minimum tariff for 20 years
Additional tariff for at least 12 years (up to 2010)

Additional incentives:

Grid connection provided by network operator (only for OWFs for
which construction commences by 31 December 2011)

The tariff payable to OWFs in Germany are governed in the EEG. A fixed tariff is
paid for the energy supplied into the grid; this fixed tariff consists of a basic tariff,
currently 6.19 ct/kWh and an enhanced tariff of 2.19 ct/kWh. As of 1 January 2008,
both tariffs will start to be reduced by 2 percent p. a.. The basic tariff will be paid for
a period of 20 years and the enhanced tariff will be paid for 12 years. The period
during which the enhanced tariff is paid will be extended by 0.5 months for each
full nautical mile of distance from the coast in excess of 12 nautical miles (exclusive
economic zone). In addition, the period will be extended by 1.7 months for each full
meter of water depth in excess of 20 meters.
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With the adoption of the Infrastructure Planning Acceleration Act in November 2006,
it was specified that the grid connection of the wind farms must be provided by
the grid operators. This is applicable for OWFs which commence construction by
31 December 2011.
In view of the amendment of the EEG due to take place in 2008, the BMU sub
mitted a draft of the experience report relating to the EEG on 5 July 2007. This
draft contains recommended reforms, the implementation of which is currently
being discussed. For the tariff payable for offshore wind turbines, the tariff in par
ticular is to be increased to 11 – 14 ct/kWh, and the deadline whereby the net
work operator is required to provide the grid connection by 31 December 2011 is
to be cancelled.
France
Tariff model:

Combined tariff

Tariff components:

Fixed tariff for 10 years
Variable tariff for operating years 11– 20

Additional incentives:

Tax incentive

In France, a new incentive system for offshore wind energy came into force on
10 July 2006. In accordance with the new rules, a fixed price of 13.0 ct/kWh will
be paid to all OWFs in the first ten years. In operating years 11 to 20, the amount
of the tariff paid will be linked to the capacity utilisation of the wind turbines. If
the turbines achieve fewer than 2,800 full load hours p.a. (equivalent to a capacity
factor of max. 32 percent), the tariff of 13.0 ct/kWh will continued to be paid. For
turbines which achieve a higher capacity utilisation, the tariff will decline on a
straight-line basis in two stages to a minimum tariff of 3.0 ct/kWh. The minimum
tariff will be paid for wind turbines which attain or exceed 3,900 full load hours
(equivalent to a capacity factor of 45 percent). The reference figure for the capa
city utilisation of the wind turbines is calculated from the average capacity utili
sation of the first ten operating years. The operating years with the maximum and
minimum capacity utilisation are disregarded for the purpose of calculating the
average.
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Figure 10: Overview of French tariffs

Overview of tariffs for offshore wind energy in France:
Full load hour
p. a.

First 10 years

≤ 2,800
2,800–3,200
3,200
3,200–3,900
≥ 3,900

13.0
13.0
13.0
13.0
13.0

Tariff (ct/kWh)
Operating years 11 – 20
13.0
Linear interpolation
9.0
Linear interpolation
3.0

Source : Journal Officiel De La République Française (2006), text 20; KPMG analysis

From 2008, the planned tariff will decline by 2 percent p.a. However, the degres
sion effect will be balanced by compensation for inflation, which will be calcu
lated as a function of real inflation.
According to ADEME, in addition to the tariff for all renewable energy in France,
special depreciation arrangements enable the costs of the OWFs to be written off
within one year and thus for a significant tax benefit to be achieved.
Great Britain
Tariff model:

Variable tariff

Tariff components:

Market price
certificate price (up to 2027)

Additional incentive:

Investment subsidy
Tax incentive

The current incentive programme for encouraging renewable energy is the
“Renewables Obligation Order” 2006. For electricity supplied to the grid, opera
tors of wind turbines receive a renewable obligation certificate (ROC) in addition
to the market trade price per MWh. Every power supplier is obliged to supply a
fixed percentage of electricity from renewable energy sources into the grid; evi
dence is provided in the form of purchased ROCs. This percentage is increased
every year. If the power supplier fails to meet the specified target, it has to pay
a fine, the so-called buy-out price. This buy-out price is fixed annually by OFGEM
(Office of Gas and Electricity Markets) depending on the retail price index (RPI),
and amounted to GBP 34.3/MWh (EUR 50.84/MWh) in 2007/2008. The fine is
paid into a buy-out fund. The total revenues from the buy-out fund are then
shared on a pro-rata basis every year among the providers who have
purchased ROCs.
In addition to the tariff paid for the electricity generated, the operators of the
OWFs receive tax incentives in the form of levy exemption certificates (LEC).
These certificates exempt the operators from the climate change levy which is
charged on electricity, coal and gas.
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The prices for electricity generated from renewable energy sources is fixed
twice every year at green power auctions, which are carried out by the
Non-Fossil Purchasing Agency (NFPA). At the most recent auction for electricity
generated from renewable energy sources on 27 July 2007, an average price of
GBP 47.74 MWh (7.08 ct/kWh) was achieved for each ROC. In total, including
the LEC, a price of 9.10 pence/kWh (13.49 ct/kWh) was paid for electricity
generated from wind energy.
In addition to the revenues from electricity and certificate trading, projects from
Round I receive an investment subsidy of GBP 10 million (EUR 15 million).
In May 2007, the Department of Trade and Industry (DTI) introduced specific
reform proposals to of the renewables obligation (RO) with the white paper
“Meeting the Energy Challenge”. The published draft contains the following main
items with regard to offshore wind energy:
• Introduction of technology-based banding
• Establishment of a headroom of 20 percent
• Linking the buy-out price to the RPI for the years starting 2015/2016
Banding links the various renewable energy generation sources to classes which
are linked to the development status of the applied technology. The ROCs which
are granted will vary depending on the particular class, so that less developed
energy sources attract higher levels of subsidy than mature technologies. The aim
is to achieve the following breakdown:
• Established (0.25 ROC/MWh)
• Reference (1.0 ROC/MWh)
• Post-demonstration (1.5 ROC/MWh)
• Emerging technologies (2.0 ROC/MWh)
According to the draft, offshore wind energy will be classified in the post-demon
stration category.
If there is a strong growth of post-demonstration and emerging technologies,
banding means that it is possible for the number of issued ROCs to exceed the
energy to be supplied from renewable energy sources. In order to prevent the
price of the ROCs from falling, the percentage of renewable energy to be supp
lied to the grid can be increased up to 20 percent (headroom).
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The new tariff system is to be adopted in 2008 and is expected to come into
force in 2009. It is intended subsequently that the incentive system will be
reviewed and where appropriate adjusted every five years. However, no change
particularly of the banding factors is to take place in the first reviews in 2013 and
2018.
Beyond the reform of the RO, discussions concerning the network operators
assuming responsibility for the grid connection are currently also being held in
Great Britain. Contrary to the arrangements in Denmark and Germany, the oper
ators of the OWFs are to pay a tariff for using the grid connection to the net
work operators. This would result in a further benefit for the wind farm
installers.
The Netherlands
Tariff model:

MEP has been discontinued

Tariff components:

–

Additional incentives:

–

In the Netherlands, the tariff system Milieukwaliteit Elektriciteitsproductie (MEP)
was discontinued in August 2006. The arrangement is at present applicable for
the already installed Egmond aan Zee OWF and the wind farm Q7 which is cur
rently in construction. A tariff equivalent to the market price plus the MEP tariff
is paid for the electricity generated by the two projects. The MEP tariff is
9.7 ct/kWh and is applicable in the first ten years of operation.
An investment subsidy of EUR 27 million has also been granted for the project
Egmond aan Zee. For tax purposes, up to 44 percent of the investment costs are
off-setable against the taxable revenues2.
According to the Ministry of Economic Affairs a new tariff programme
(Stimuleringsregeling Duurzame Energieproductie (SDE)) is to be presented at
the beginning of 2008. According to this programme, the additional tariff is to be
adjusted annually on the basis of the market price. If the market price is high, the
tariff is to be reduced, and if the market price is low, the tariff is to be increased.
The aim is to create overall tariff certainty for investors. This ensures a fixed price
is payable and avoids excess subsidies when market prices are high.
The details of the incentive programme are currently in the development phase.

2 POWER. “Case Study: European Offshore Wind Farms”, p. 12
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Sweden
Tariff model:

Combined tariff

Tariff components:

Market price
Certificate price (up to 2030)
Environment bonus (up to 2009)

Additional incentives:

Investment subsidies

The price for electricity generated by offshore wind farms in Sweden comprises
of the market price, the certificate price and an environment bonus.
The market price in 2007 amounted to SEK 229.23 SEK/MWh (2.49 ct/kWh) on
an annual average basis up to July.
In addition, the operators of offshore wind farms receive a certificate for every
MWh produced. The energy providers are obliged to present a specific number of
certificates every year. The number of certificates is calculated using the volume
of electricity sold in the previous year and the percentage of renewable energy
defined by the government for each year. The deadline for certificate trading has
been extended from 2010 to 2030. In July 2007, the certificates were trading on
the spot market for an average price of SEK 200.7 (2.18 ct/kWh). The certificates
are granted for 15 years for each wind turbine.
An environment bonus is also paid for electricity generated from offshore wind
energy. In 2007, this bonus amounts to 140 SEK/MWh (1.52 ct/kWh). The
bonus will be reduced in 2008 to 130 SEK/MWh (1.41 ct/kWh) and in 2009 to
120 SEK/MWh (1.30 ct/kWh). The environment bonus will not be paid after the
year 2009. Overall, a payment of approx. 569.93 SEK/MWh (6.20 ct/kWh) will
be made in 2007.
In addition, investment subsidies of SEK 215 million (EUR 23 million) and SEK
70 million (EUR 7.5 million) have also been granted for offshore projects Lillgrund
and Utgrunden II. An additional budget for subsidising new OWFs of SEK 350 mil
lion (EUR 37.5 million) was granted for the period from 2008 to 20123.

3 International Energy Agency, “IEA Wind Energy Annual Report 2006” (2006), p. 222 et seq.
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Spain
Tariff model:

Combined tariff

Tariff components:

Fixed basic premium
Market price

Additional incentives:

–

In Spain, a new tariff structure for renewable energies was introduced on 25 May
2007 by the Royal Decree 661/2007. The decree supersedes the previous arrange
ment of 12 March 2004. Since 1 June 2007, a fixed price of 8.43 ct/kWh will be
paid for a period of 20 years for electricity generated from offshore wind turbines.
In addition, the operators will receive a payment equivalent to the market price
for electricity. This has been fixed at an upper limit of 16.40 ct/kWh to avoid
excessive profits and burdens on consumers when market prices are rising.
The new arrangement means that the risk of operators of OWFs will be reduced
as a result of the fixed price, and potential will be created for additional, albeit
limited, profits from the market price as a result of the additional revenues.
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3.4 Future market development
The timetable recently adopted by the European Union for the development of
renewable energies up to the year 2020 and the national initiatives detailed
above confirm that there is the political will to expand the utilisation of renew
able energy. Of the existing renewable energy technologies, offshore wind
energy currently has the largest potential to make a significant contribution to
energy supplies.

At present, OWFs with a rated capacity of 1,012 MW (see figure 5) are
in operation in Europe. Numerous further projects have already been
approved, or are in the planning phase. With regard to the forecast of the
medium-term market development, we have taken alll known projects in
Europe taken into consideration. We have prepared a schedule which
shows how many OWFs are to be installed in Europe by the year 2012.
This has been based upon interviews which have been carried out, pub
licly available information and expert evaluations on the basis of individual
project progress. The following diagram focuses exclusively on the cur
rent planning of developers in Europe, without taking any limitating fac
tors into account (e. g. availability of wind turbines).
As a result of the necessary lead times, it can be assumed that the planning
detailed for 2008 has already been fully fixed in contractual terms. Assuming that
the projects Q7 and Lillgrund will be completed in 2007, there are plans for OWFs
to be installed and commissioned mainly only in Great Britain in 2008.
Figure 11: Planned development of OWFs in Europe
MW
12,000

NL

10,000

N
IRL

8,000

DK
S

6,000

E
4,000

F
B

2,000

GER
GB

0
2008

2009

2010

Source: KPMG analysis

© 2007 KPMG Deutsche Treuhand-Gesellschaft Aktiengesellschaft Wirtschaftsprüfungsgesellschaft, a member firm of the KPMG network
of independent member firms affiliated with KPMG International, a Swiss cooperative. All rights reserved. Printed in Germany. KPMG and
the KPMG-Logo are registered trademarks of KPMG International.

2011

2012

Offshore wind farms in Europe

29

The surveys show that the plans of the project developers indicate that, starting
in 2009, there will be significantly stronger demand for financing, wind turbines,
all other components and the necessary logistics equipment. Installed new capa
city of 6,458 MW is planned for the year 2010. Growth of 7,963 MW is expected
in Europe in 2011.
Overall, European OWF developers plan to install wind turbines with a total capa
city of 16,792 MW by the year 2011 – the year in which the federal government
has set a target of 1,500 MW installed offshore capacity for Germany.

Figure 12: Cumulative wind turbine capacity planned to be installed offshore 2008–2011
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Great Britain and Germany account for more than 68 percent of the expected
growth, with planned capacities of 5,969 MW and 5,369 MW respectively. If
the new incentive systems in France and Spain prove to be successful and if
the initiatives which have been started are progressed further, it is also possible
that further OWFs will be commissioned in these countries by the year 2011.
The existing project pipeline of the developers in Europe as well as the optimistic
forecasts of the sector associations are indicating that the European countries (as
far as can be seen at present), will be able to meet their long-term political objec
tives. In order to achieve the necessary growth rates for this purpose, it is essen
tial that the European countries, investors and industry provide the necessary
capacities.
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3.5 Market assessment of the participants in the survey
The following section sets out the main results of the survey of companies
concerning their assessment of the market conditions.

3.5.1 Why offshore?
The answers to the question concerning the reasons, the participating companies
are active in the offshore wind energy field, show that the companies still do not
(yet) perceive the business to be core business.
Figure 13: Reasons of companies for offshore activities (accurate and completely accurate
reasons, multiple answers possible)
To generate options
for the future

72%

To identify potential/
future markets

48%

High expected yield

21%

PR benefit as a result
of offshore activities

19%

No further growth oppor
tunities from onshore
Response to projects
of other competitors

12%

3%

Source: KPMG analysis

Most of the participants in the survey initially associate the possibility of genera
ting action options for the future with their activities in the offshore field (72 per
cent), followed by the identification of future/potential markets (48 percent). This
result is consistent with the KPMG survey in 2006, in which these two options
also attracted the most mentions, also in the same sequence. This shows very
clearly that the surveyed companies are operating very cautiously in this market.
It is also possible to draw the conclusion that the companies still have to take the
strategic decisions regarding long-term participation in the offshore market.
One positive development compared with the survey carried out in 2006 is that
the expectation of high yields is was in third place, with 21 percent of the weigh
ted responses. In 2006, this item was in last place, and thus very clearly reflec
ted the negative expectations of the surveyed companies.
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However, upon closer inspection, it can be seen that this result is mainly due to
the fact that the survey was also made available to companies in other European
countries and it can be seen that foreign companies attach greater significance to
a high yield. Overall, it can be seen that the expectations of German companies
regarding profitability have not improved, despite the fact that the conditions
have improved in the meantime.
PR considerations as well as a lack of growth potential on the onshore market
play a relatively minor role for the motivation behind OWF projects.

3.5.2 Attractiveness of European markets
The result of the survey concerning the assessment of the attractiveness of
European markets shows that Great Britain (with 69 percent) achieves a signifi
cantly better rating than all other European countries.
Figure 14: Percentage of good and very good evaluations of European offshore
market conditions (multiple mentions possible)
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The very clear result shows that Great Britain has succeeded in creating attractive
conditions for operating OWFs.
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The good placement of France and Spain - both countries which have only recently
adopted arrangements for OWFs – shows that the system for tariffs is evidently
perceived to be attractive. However, the attractiveness rating in these countries is
limited by the fact that data concerning geographical conditions is available for
only a very small number of OWFs. This may be one of the reasons for the gap
between these countries and Great Britain.
The participants of the survey also consider that Denmark and Belgium are more
attractive than the German marked, although the gap is narrower in these cases.
Only Sweden (a market with very low tariffs) and the Netherlands are perceived
to be worse than Germany. The situation in the Netherlands is due to the fact that
there is at present no valid arrangement for the supply tariff at present.
When the answer to categories “unfavourable” and "very unfavourable" condi
tions were aggregated, Germany accounted for the highest percentage, namely
28 percent of answers, ahead of Denmark and Sweden. A further striking aspect
in this assessment was that Great Britain is the only rated country not to have
received a negative assessment.
In addition, the participants were requested to provide an assessment of the
willingness of the individual countries to provide financial incentives for OWF
projects.

Figure 15: Percentage evaluation of high and very high willingness to provide financial
incentives to OWFs (multiple mentions possible)
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The evaluation of this question essentially confirms the results concerning the
attractiveness of the individual markets. However, contrary to the overall negative
assessment of the German market (see figure 14), it can be seen that Germany,
with 36 percent positive evaluations, occupies second place after Great Britain
with regard to the willingness to provide financial incentives by way of tariff sys
tems. This is presumably due to the recent discussions concerning an increase in
the German tariff.

3.5.3 Assessment of conditions in Germany
For the current appraisal of conditions on the German market, the survey focus
sed on companies which have their registered offices in Germany. Participants
were requested to provide an assessment of the incentive conditions of the EEG
for Germany as well as for Germany in an international comparison.
Compared with the KPMG survey of 2006, there has only been a minor
deterioration in the isolated assessment of the German market. Only 18 per
cent (2006: 23 percent) of participants consider that the incentive conditions in
Germany are good or very good. The percentage of adequate and inadequate
assessments has increased from 58 to 69 percent.
Figure 16: Current incentive conditions of the EEG for OWFs
(Germany 2007)

Figure 17: Incentive conditions of the EEG for OWFs
(Germany 2006)
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The extent of the deterioration in the assessment is surprising. At the time of the
survey in May/June 2006, the Infrastructure Planning Acceleration Act was not
known. It is thus clear that deteriorations in other components of the feasibility
study have evidently compensated for the positive aspects attributable to the fact
that grid connection costs are no longer applicable. This means that the actual
purpose of this arrangement – namely the acceleration of the implementation of
OWFs – would not have been met.
The assessment in the international comparison confirms the above result.
Figure 18: Incentive conditions of the EEG for OWFs
in the international comparison (2007)
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Figure 19: Incentive conditions of the EEG for OWFs
in the international comparison (2006)
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Source: KPMG analysis

This again illustrates a significant deterioration in the assessment of the incentive
conditions of the EEG in the international comparison. Whereas 30 percent of
participants in 2006 considered that the conditions were good or very good, this
percentage declined to 13 percent in 2007. On the other hand, the inadequate
assessments increased appreciably by 50 to 62 percent of responses.
This result correlates on the one hand with the obviously missing positive effects
of the Infrastructure Planning Acceleration Act. The rising raw material and wind
turbine prices are a crucial factor in this respect. On the other hand, it also docu
ments the fact that other markets are more attractive – either as a result of new
arrangements as in Spain or discussions of improvements as in Great Britain.
In addition to the assessments of the German market, the participants of the
survey were also asked to provide an answer as to the time from which, in their
opinion, an OWF can be operated on a profitable basis under the current incentive
conditions.
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Figure 20: Profitable operation of OWFs
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Source: KPMG analysis

The majority (54 percent) of the companies surveyed answered this question in
such a way that they consider that this is impossible under the existing condi
tions. Compared with the KPMG surveys in 2003 and 2006, this is a consider
able deterioration. Accordingly, as recently as 2003, every second company
considered that it would be possible for OWFs to be operated profitably until
2007. In 2006, 72 percent of the company's surveyed considered that this
would be possible in the period up to 2010. The assessment also reflects very
clearly that action needs to be taken in Germany if it is to be possible for OWFs
to be operated profitably. The current political discussions demonstrate that this
aspect has been recognised.
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4. Analytical work

The main part of this study is the analysis of the revenue and cost structures of
the OWFs in Europe and a comparison of the yields which can be derived on this
basis in various European countries.

4.1 Description of the data
Information of varying quality from a total of more than 150 OWFs in Europe was
available for the analytical evaluation. Further information regarding the precise
project status was available for 109 of these OWFs from six countries of the
European Union (data stock A).
Figure 21: Distribution of data stock A over countries (109 OWFs)
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Source: KPMG analysis

Further detailed geographical information concerning water depth and distance
from the coast of the OWFs as well as the number of planned or already implan
ted wind turbines and the type of wind turbine was available for 57 OWFs out of
this volume of data (data stock B). It was thus possible for the OWFs to then be
categorised.
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Figure 22: Distribution of data stock B over countries (57 OWFs)
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Within the framework of the interviews which were carried out and also as a
result of our own market research, relevant economic data regarding the invest
ment costs for 30 OWFs were established (data stock C). Seven sets of data
were available for the operating costs.
Figure 23: Distribution of data stock C over countries (30 OWFs)
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The observed OWFs in data stock A (109 OWFs) are at different stages of deve
lopment. 22 OWFs are in the first stage, i.e. the suitability area for the OWF has
been identified, and initial fundamental planning is available. 27 OWFs are in the
approval procedure stage (see figure 24, 2a). Approval has already been granted
for 28 OWFs (2b). Specific contract negotiations or the precise planning of the
construction phase have commenced for three OWFs (2c and 2d).
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Figure 24: Distribution of OWFs according to project status
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Definition of development stages
Stage Status

Definition/Criteria

1

Planning

OWF identified as suitability area/
fundamental planning carried out by developer

2a

Start of approval phase

Various approval applications for construction/
grid connection submitted

2b

Approval awarded

Approvals are available

2c

Contract negotiations

Tender procedures/
contract negotiations

2d

Specific planning of the
construction phase

Major delivery contracts signed,
detailed planning of the construction phase

3a

Start of the construction phase

Creation of infrastructure/
start of construction activity

3b

Advanced construction activity

Advanced construction activities,
installation of wind turbine completed/test phase

4

In operation

Start of normal commercial operation

Four OWFs were in an early stage of construction, two were in an advanced
stage of construction. In total, 23 OWFs from data stock A were already
in operation.
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4.2 Preparation of model calculation for the IRR
The following section will describe the procedure used for preparing the basic
data and the model calculation.
4.2.1 Structuring the basic data
The data stock A was segmented at the beginning of the analysis. The determin
ing factors were the geographical conditions of the OWF, the rating class of the
wind turbine used as well as the number of installed wind turbines. The seg
mented data was used to establish the structure of the OWFs in the various
countries.
The investment costs and the number of installed OWFs or the planned capa
city of the various OWFs were used as the basis for creating the CAPEX / MW
parameter for calculation purposes. The special circumstances of the individual
countries were taken into consideration to calculate this parameter in order to
obtain comparable data.
Because the costs depend on the geographical circumstances (water depth
and distance from coast) and the type of wind turbine, the cost data was bro
ken down into three clusters. This process was carried out for 30 OWFs in
data stock C. The information available for these OWFs was used for calcula
ting CAPEX ranges (minimum/average/maximum) for the individual clusters. A
range was also calculated for operating costs of the basis of the existing data.
Three alternatives with the different figures for CAPEX and OPEX were then
created for each cluster. In this way, 27 alternatives were calculated for the IRR
calculation for the main European OWF locations.
This approach guarantees the anonymous analysis of the data stock.
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Figure 25: Stages for analysing the OWF-data
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Data stock C
(30 OWFs)
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countries, e. g.:
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• number of wind turbines
2. Regression analyses of
CAPEX and selected project
parameters
3. Definition of clusters for
further analyses
4. Calculation of ranges for
CAPEX and OPEX (maximum,
average, minimum)
5. Calculation of IRR in the
individual models
6. Analysis of the relevance of
the defined clusters in the
relevant countries
7. Comparison of IRR in the
relevant clusters
Source: KPMG analysis

4.2.2 Procedure used for creating the basic model
A basic model for calculating the internal rate of return (IRR) was created for cal
culating the returns of the alternatives in the individual clusters and countries;
this basic model was then used as the basis of all further calculations.
The basic model was adjusted for each of the relevant countries in order to calcu
late the relevant return, i.e. country-specific factors and the relevant tariff system
were taken into consideration accordingly.
The cost side of the individual clusters was then used as the basis of preparing
27 feasibility studies for each relevant country. In total, 216 alternatives were cal
culated in the analysis for obtaining the IRR.
For further analysis, the 57 OWFs from data stock B were assigned to three
clusters. The cluster distribution in the individual countries was shown in order
to identify the importance of individual clusters for the particular country.
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The final stage was to compare the returns of the individual countries, with due
consideration being given to the clusters relevant in practice for the various
countries.
The procedure is detailed in the following figure.
Figure 26: Stages of analysis
Stages of the IRR model
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4.2.3 Structuring of basic data according to countries
The following sections detail the results of the segmentation of data stock A
according to distance from the coast, water depth, the planned type of wind
turbine and the planned number of wind turbines to be installed for each relevant
country. The maximum rated capacity to be installed was taken into consideration
for OWFs for which the type and number of wind turbines have not yet been
defined.4.
Denmark
Figure 27: Overview structure analysis of OWFs in Denmark
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The Danish OWFs are located at a distance from the coast ranging between
0.1 and 30 km. Accordingly, the water depth varies between one and approx.
20 meters. With regard to the number of wind turbine for each OWF, the range is
between four and 91 turbines. The relevant OWFs only use wind turbines with a
rating range of ≤ 3.6 MW.

4 A planned number of wind turbines to be installed is already known for some OWFs; however no specific installation type has yet been chosen.
This means that the number of data records may vary.
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Germany
Figure 28: Overview structure analysis of OWFs in Germany
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The German OWFs feature much greater distances to the coast (up to 132 km)
and, a related aspect, greater water depth of up to 43 meters. The number of
wind turbines per OWF is between one and 80. Of the 22 OWFs for which more
precise information was available with regard to the type of installation, 16 invol
ved a type with a rating of > 3.6 MW.
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Great Britain
Figure 29: Overview structure analysis of OWFs in Great Britain
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Most British OWFs are located at a distance of between five and ten kilome
tres from the coast, and are also situated in a water depth of between five
and ten meters. In terms of size, they are mainly OWFs with 20 to 30 wind
turbines. The farm size varies between two and 341 wind turbines. With the
exception of one OWF, wind turbines of the type ≤ 3.6 MW are used in all
British OWFs.
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The Netherlands
Figure 30: Overview structure analysis of OWFs in the Netherlands
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Most Dutch OWFs are located at a distance of 20 to 30 kilometres from the
coast and in a water depth of 20 to 25 meters. Two projects are located in the
immediate vicinity of the coast and in a water depth of less than five meters. The
OWFs have between four and 60 wind turbines. The prevailing wind turbine type
has a capacity of ≤ 3.6 MW.
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Sweden
Figure 31: Overview structure analysis of OWFs in Sweden
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Contrary to the situation in the Netherlands, the OWFs in Sweden tend to be
located near to the coast, at a distance of usually only ten kilometres. Accordingly,
with one exception, the maximum water depth is ten meters. The size of OWF
ranges from five wind turbines to 128 wind turbines. Of seven OWFs for which
data concerning the type of wind turbine used was available, six use a turbine with
≤ 3.6 MW and only one OWF uses a type with a higher capacity.
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Overview of the structure of the analysed offshore wind farms
Figure 32: Overview structure analysis of OWFs
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The wide range of OWFs under consideration, which is mainly due to the major
variety of the German OWFs, include turbines which are located at a distance of
less than one kilometre from the coast as well as OWFs which are located at a
distance of 132 kilometres from the coast. In terms of water depth, the range is
between one and 43 meters. A significant aspect is the high proportion of German
OWFs with distances of > 20 km and a water depth of > 20m (Cluster 3).
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Of the 57 OWFs for which more precise information concerning the type of
wind turbine used was available, 39 OWFs are planning wind turbines with a
rating of ≤ 3.6 MW. At 18 OWFs, a wind turbine type with a rating of > 3.6 MW
was used. Of these, Germany accounts for 16 OWFs, and Sweden and Great
Britain account for one such installation each. The OWF size varied between
one and 341 wind turbines. Approximately one third of OWFs is planned with
80 installed wind turbines.

4.3 Model calculation of the internal rate of return
The following section determines the cost rates of CAPEX/OPEX based on the
results of the previous data preparation.

4.3.1 Analysis of capital expenditure for offshore wind farms
Further information concerning the investment volume was available for 30 OWFs
of data stock C. This data was used for creating the CAPEX/MW parameter of
each OWF.
With regard to the Belgian, British, Dutch and Swedish OWFs, the analysis took
account of the fact that the developers in those countries - by way of contrast
with the developers in Germany and Denmark – have to bear the grid connection
costs themselves. An analysis of the breakdown of the costs established that
the grid connection costs account for around 15 percent of the total investment
volume. In the following, in order to ensure better comparability of the figures
for CAPEX per MW, this percentage has been deducted from the Belgian,
British, Dutch and Swedish cost rates.
Figure 33: CAPEX comparison forecast/actual figures of OWFs in k€
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1,542

Forecast figures

Actual figures

Source: KPMG analysis
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A comparison between the CAPEX of OWFs which have already been completed
and OWFs which are still in the planning stage or still under construction shows
considerable differences. The average CAPEX of OWFs which have not yet been
completed is k€ 2,207/MW. By way of comparison, the corresponding figure for
OWFs which are already operating is k€ 1,542/MW. This demonstrates that costs
have increased considerably in recent years for implementing OWFs. The main rea
son for this increase is to be seen in the significant increases in the prices of steel
and copper since 2002. Because they were installed in 2001 and 2003 respectively,
two of the OWFs have significantly lower construction costs. This is the reason why
these OWFs have been disregarded in the further analysis of investment costs.
The following section investigates the CAPEX of the 28 OWFs, focussing on their
exposure to certain factors. The analysis has focused on distance from the coast,
water depth, type of installation, number of turbines as well as the project status
of the relevant OWF.
Figure 34: CAPEX as a function of distance from coast, in k€
3,000
2,500
2,000
1,500

Capex

1,000

Regression line

500
0
Distance
Source: KPMG analysis

The result of the regression analysis of the dependence on distance from the
coast (0.63) shows that the investment costs increase as the distance of the OWF
from the coast increases. This is connected with the increasing water depth:
Figure 35: CAPEX as a function of water depth, in k€
3,000
2,500
2,000
1,500

Capex
Regression line

1,000
500
0
Water depth
Source: KPMG analysis
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The analysis shows a correlation (0.4) between the investment costs and increa
sing water depth.
Figure 36: Development of CAPEX as a function of the number of installed
wind turbines, in k€
3,000
2,500
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1,500

Regression line

1,000
500
0
Number of wind turbines
Source: KPMG analysis

The number of wind turbines which are installed in an OWF has a weak positive
correlation (only 0.2) and does not have any significant impact on the investment
costs per MW.
Figure 37: CAPEX per MW (according to type of wind turbine), in k€
3,000

Maximum
2,500
Average
2,000
Minimum
1,500

1,000
2 – 2.3 MW

3 MW

3.6 MW

5 MW

Source: KPMG analysis

The type of wind turbine which is used has a significant impact on the amount of
costs. A particularly strong increase is reported for the step from a 3.6 MW to
the 5 MW type. In this case, the average costs increase from k€ 2,074 to
k€ 2,396/MW.
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Figure 38: CAPEX comparison depending on project phase, in k€
2,643
2,284

Project phase 2

Project phase 3

Source: KPMG analysis

For analysing the costs as a function of the project phase (see figure 24), the
investment costs have been allocated on the basis of the above-mentioned dis
tribution. There is a positive correlation between the progress of planning and
the costs. This is evident in a comparison of the assumed costs in the approval
or contract phase of approx. k€ 2,300/MW to around k€ 2,600/MW for OWFs
which are in the construction phase. This result shows that developers tend to
use optimistic forecasts in early project phases.

4.3.2 Segmentation of offshore wind farms
The analysis then investigated the attractiveness of the main European locations
(Denmark, Germany, France, the Netherlands, Sweden, Spain and Great Britain)
for OWFs. The expected return of the project was considered to be the main cri
terion in this respect. Accordingly, the internal rate of return (IRR) is used as the
main parameter. The IRR is calculated with the following formula:

Figure 39: Formula for calculating the IRR

Initial Investment =
Whereby
t
= year
C = cash flow
N = sum of cash flows
IRR = internal rate of return
As shown in the previous analyses, the distance between the OWF and the coast
as well as the water depth and type of wind turbine have a particularly strong
impact on the extent of the investment costs. For this reason, the location of the
OWF and also the type of wind turbine used will be taken into consideration for
evaluating the various locations.
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In order to guarantee anonymity, the first stage was to classify the 28 OWFs for
which investment data were available into three clusters. The cluster classification
was based on distance from the coast; water depth and type of wind turbine.
The following clusters were created for the analysis:
Figure 40: Criteria for cluster allocation

Cluster

1

2

3

Distance from coast

< 20 km

> 20 km

> 20 km

Water depth

< 20 m

> 20 m

> 20 m

Wind turbine class

≤ 3.6 MW

≤ 3.6 MW

> 3.6 MW

Source: KPMG analysis

The choice of a distance of 20 km from the coast and a water depth of 20 meters
represents a meaningful distinction as a result of the changes in costs which occur
in these areas. The distinction between turbines with a rating of ≤ 3.6 MW and tur
bines with a rating of > 3.6 MW is justified because, in excess of this distance
from the coast, the 5 MW category has an important role to play for the develop
ers. On the other hand, turbines in the 5 MW class represent a technological inno
vation which also differs significantly in terms of costs from the turbines of the
lower rating capacity.
All OWFs within the 20 km zone which are also located in a depth of less than
20 meters and which also have a wind turbine type with a rating of ≤ 3.6 MW
have been assigned to cluster 1. All OWFs which exceed the distance and depth
criteria and which use the same wind turbine type as OWFs in cluster 1 have
been assigned to cluster 2. OWFs which ought to be classified in cluster 2 as a
result of their distance and depth criteria but which have wind turbines with a
rating of > 3.6 MW form cluster 3.

4.3.3 Determining the cost rates for capital and operating expenditure
After the clusters have been formed, the 28 OWFs are assigned to the
corresponding clusters in a second stage.
The cost rates of the OWFs from the relevant cluster were used as the basis of
calculating the average costs per cluster. The lowest and highest value from the
data stock of the corresponding cluster formed the minimum and maximum
values. Accordingly, three values (minimum, average, maximum) were
established for creating the scenarios.
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Figure 41: CAPEX ranges per cluster in k€

Cluster

CAPEX per MW (average)

Range

1

1,888

1,454 –2,493

2

2,378

2,087 –2,566

3

2,460

2,300 –2,800

Source: KPMG analysis

Figure 42: Average CAPEX per cluster in k€
2,378

2,460

Cluster 2

Cluster 3

1,888

Cluster 1
Source: KPMG analysis

The IRRs were calculated for each country and for each possible cluster of
OWFs. Nine different cost rates were used for each cluster. These are three dif
ferent figures for CAPEX (minimum/average/maximum). For each of these three
possible cases, a range of operating costs was then assumed under the same
approach (minimum/average/maximum).

Figure 43: Range of OPEX in ct/kWh
5.0
Maximum
4.0

3.0
Average
2.0
Minimum
1.0

0.0
Source: KPMG analysis
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Seven records were available for calculating the necessary range of operating
costs. A cost range of 1.7 to 4.5 Cent per produced kWh was calculated. OPEX
includes costs of repair and maintenance, insurance and other costs. Costs of
2.64 ct/kWh were established as average values.

4.3.4 Calculation of the internal rate of return using the basic model
An average return was calculated for each cluster of the corresponding country.
The following assumptions were used as the basis of the IRR calculation model
created for this purpose.
Figure 44: CAPEX ranges per cluster

Variable

Assumption

Capacity factor
Technical availability of wind turbine
Park effect
Transmission losses
Financing
Taxes
Supply tariff
Configuration of the OWF
Construction time of the OWF
Commissioning of the OWF
Service life of the OWF

36%
95%
7%
1.5%
100% equity
Before taxes on income
Tariff structure applicable for the relevant country
60 wind turbines
2 years
2010
20 years

Source: KPMG analysis

In addition, the further assumptions were defined for the tariff systems in the
individual countries:
• For variable elements of the tariff systems (market and certificate prices),
current data were used and assumed to be constant for the life of the OWF.
• In the Danish model, the average price from the current tenders for the OWFs
Horns Rev II and Nystedt/Rodsand II were used for the negotiated tariff.
• In the French model, it was assumed that the payment for inflation will
compensate for the degression of the supply tariff rate until 2010.
• In the Dutch model, the tariff of the existing MEP tariff was used for the
calculation.
• No investment cost subsidies were taken into consideration.
The following figures 45 and 46 show the results of the model calculation.
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Figure 45: Graphic representation of IRR according to clusters and countries
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Source: KPMG analysis

Figure 46: Average returns of the specimen OWF
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Figure 45 shows the average returns of the specimen OWF for each country and
for each cluster. This figure is calculated from the nine scenarios per country and
cluster which the model was able to calculate by assuming various figures (mini
mum/average/maximum) for CAPEX and OPEX. This resulted in 27 different
returns for each country. For eight country configurations, this results in a total of
216 calculated returns.
The positive returns are shown in the table below the figure. Negative calculated
returns are not shown. An extension of 21 months for the enhanced tariff as a
result of the water depth and distance from the coast has been assumed for
calculating the return for Germany in cluster 3 on the basis of the current tariff
arrangement. This corresponds to the average location conditions of German
OWFs with a distance from the coast of > 20 km and a water depth of > 20 m.
An alternative scenario was analysed for Germany and also for Great Britain. In
Great Britain, the alternative scenario is related to the current political discussions
concerning the change to the supply tariff system by the year 2009. The power
generators are expected to receive 1.5 ROC per MWh in future instead of 1 ROC.
The second scenario for Germany is based on the currently discussed proposals
whereby a tariff of 14 ct/kWh is to be paid for the first 12 years, and 6.19 ct/kWh
is to be paid for subsequent years.
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Compared with other major OWF markets, Germany is at the lower end of the
return comparison, with a maximum average return of four percent. On the other
hand, France, the Netherlands, Spain and Great Britain report much higher maxi
mum returns, ranging from six to 13 percent. Only Denmark and Sweden have a
lower comparable return than Germany with their low supply tariff rates.
In view of the political discussions, there is an improvement to eight percent for
cluster 3 to 13 percent for cluster 1 for Germany. The expected return for Great
Britain rises to 11 percent for cluster 3 to 19 percent for cluster 1.

4.4 Evaluation of results
The following section investigates the relevance of the results in the countries
from the previous analyses. A comparison of the IRRs in the countries is possible
on this basis.

4.4.1 Determining the relevant cluster for the countries
The analysis then considered which cluster is actually relevant for the particular
countries, because the OWFs in the individual countries have not always been or
are not always implemented in all three clusters.
The 57 OWFs of data stock B for which geographical information was available
enabled a detailed presentation to be made of the distribution of the OWFs in the
individual clusters for Denmark, Germany, the Netherlands, Sweden and Great
Britain. The detailed presentation of the OWF distribution in the five countries
produced the following results:
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Figure 47: Distribution of OWFs over the clusters
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The degree of detail of the information concerning projects in France and Spain does
not permit a precise presentation of a larger number of OWF projects. Nevertheless,
the existing data permit the assumption that cluster 1 is the most significant in both
countries.

4.4.2 Comparison of the relevant internal rate of return of the countries
Because of its geographical conditions, the OWFs in Germany can mainly be
implemented only in clusters 2 or 3. In addition, a much higher number of pro
jects with five MW turbines is planned in Germany, so that cluster 3 is the rele
vant parameter for German OWFs.
For the Netherlands, the presentation includes the figures for cluster 1, because
the projects which have so far been implemented are to be found in this particular
field. The current planned projects are mainly allocated to cluster 2. Because there
is no valid tariff arrangement at present, no meaningful calculation can be carried
out for these OWFs.
For all other countries, most OWFs are to be found in Cluster 1.
A comparison of the ranges of returns under the relevant assumptions is shown
in the following:
Figure 48: IRR ranges of the relevant European offshore markets
Discussed
changes

Current tariffs
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Figure 49: Table of IRR results
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Source: KPMG analysis

Figure 48 shows the expected return ranges in the individual countries for the
relevant clusters. The following table lists the positive expected returns. Negative
calculated returns are not shown.
It can be seen that, with the supply tariff which is applicable at present,
Germany is not competitive with most of the European locations. Only Denmark
and Sweden have an even lower return expectation. The most attractive offshore
location is Great Britain, with an average return of approximately 13 percent.
If the current political discussions are taken into consideration for calculating
the IRR (initial tariff rate 14 ct/kWh), there is a considerable improvement for
Germany. The return expectation would increase on average from approx. 1 to
almost nine percent. However, this still involves a negative gap of between two
and four percent compared with France, Spain and Great Britain. If the changes
in Great Britain which are currently being discussed become effective, the gap
between Germany and Great Britain would be more than ten percent.
The analysis shows that, even if the supply tariff were to be increased, the return
level of Great Britain will not be attained. This is due primarily to the fact that invest
ment costs are higher compared with the corresponding costs in Great Britain as a
result of the more difficult geographical situation.
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5. Market situation of the manufacturers

The following details the status quo of wind energy and the development of
installation capacity.

5.1 Status quo of wind energy
In Europe, 24 OWFs are currently installed in six countries with a total capacity of
1,012 MW.
Regional distribution of the OWFs (basis: installed capacity) in Europe:

Figure 50: Regional distribution of OWFs in Europe; 2003
S

Figure 51: Installed offshore capacity in Europe; 30.06.2007
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More than 80 percent of the installed capacity is attributable to Denmark and
Great Britain. Compared with the KPMG market analysis 2003, it can be stated
that Great Britain and the Netherlands have become much more significant, and
are thus reporting the highest growth rates in Europe.
The above figure of 1 percent shown for the German OWFs as of 30 June 2007
is attributable to two nearshore wind turbines in Emden (Enercon, installation
type: E112) and Rostock (Nordex, installation type N90).
The existing offshore installed capacity accounts for 2.1 percent of the total
installed capacity of all wind turbines in Europe (as of 31 December 2006: 48
GW). In relation to world-wide installed capacity (as of 31 December 2006:
74GW), this figure is only 1.4 percent.
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This very small market is currently not supplied by all manufacturers:
Figure 52: World market shares, of wind turbine manufacturers
World market share

Share of offshore markets

(Installed capacity in 2006)
28%

(Capacity installed by August 2007: 1,012 MW)
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Source: BTM Consult, KPMG analysis

Of the four largest wind turbine manufacturers in the world, only Vestas and
Siemens currently offer offshore wind turbines. The two manufacturers Enercon –
which currently is operating the most powerful wind turbine in the world (E126) –
and Gamesa currently operate in onshore wind.
Vestas has so far installed the largest percentage of offshore wind turbines,
accounting for approx. 61 percent of the total installed wind turbine capacity.
Since the beginning of the 1990's, Siemens and Vestas have had experience with
the construction of offshore wind turbines. Both companies (including the acquisi
tions of other competitors, e. g. Bonus and NEG Micon) have so far installed 94
percent of all offshore wind turbines.
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The analysis of the capacity classes of the wind turbines installed offshore also
shows that both manufacturers have in recent years gained experience ranging
from very small turbines (0.5 MW) right through to the 3-MW class.
Figure 53: Capacity classes of the installed wind turbines
GE Wind

Other Siemens (other)
4%2%4%

Siemens (2.3 MW)
20%

Vestas (3 MW)

29%

9%

Siemens (3.6 MW)

3%
Vestas (other)
29%
Vestas (2 MW)
Source: KPMG analysis

The other competitors have much less experience with the construction and ope
ration of offshore wind turbines. In addition to the two market leaders, the follo
wing manufacturers have installed offshore wind turbines:
• GE Wind:

7 wind turbines (Arklow Bank: 3.6 MW 2003)

• Nordex:

2 wind turbines (Frederikshavn: N90/2.5 MW 2003;
Breitling: N90/2.5 MW 2006)

• Repower:

2 wind turbines (Beatrice: 5.0 MW 2006/2007)

Figure 54: Installed and/or offered offshore wind turbines
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Source: KPMG analysis
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5.2 Forecast of market development 2008 – 2012
As detailed by the previous analysis concerning the cost-effectiveness of OWFs,
the markets in Great Britain as well as France and Spain are particularly attractive
at present. The capacity of the OWFs currently at the planning stage in Great
Britain alone exceeds by many times the currently installed capacity of
1,102 MW.
Assuming that capital and/or debt investors can be found for the OWFs, it can be
assumed that demand for offshore wind turbines in the next few years will rise
very strongly – particularly the 3- and 5-MW class. It is necessary to consider
whether the manufacturers will be able to meet this demand.

5.2.1 Procedure for considering the installation capacity
Structured interviews were held with six manufacturers of offshore wind
turbines. In addition, published data material of these companies as well as of
other manufacturers has also been evaluated. For the choice of relevant manu
facturers, consideration was given to current installed or planned offshore wind
turbines with a capacity of ≥ 2.5 MW. The aim of the interview was to ask the
opinion of the manufacturers with regard to the future development and also to
identify problems and risks for the further market development from the point
of view of the manufacturers.
The focus was on the following subjects:
• Forecast for the development of production capacities
• Installation availability/delivery deadlines
• Price development for offshore wind turbines
• Risks in the supply chain
Within the framework of our interviews, the offshore wind turbines were classified
in three categories by way of analogy with the current available turbines:
• ≤ 3.0 MW
• ≥ 3.0 MW / < 5.0 MW
• ≥ 5.0 MW
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The evaluation of results showed that possible capacity shortages are relevant
mainly for the turbines of ≥ 3.0 MW. According to the relevant manufacturers,
the offshore wind turbines with a capacity of < 3.0 MW would probably also be
available in high quantities, subject to necessary delivery periods. These are
generally modified onshore wind turbines for which there are established pro
duction procedures and supply chains. Because the currently available data con
cerning the planned OWFs, with few exceptions, are based on turbines of
≥ 3.0 MW, the following analyses are limited to the two latter categories.

5.2.2 Development of production capacities
The production capacity of the manufacturers of offshore wind turbines is quoted
by investors as the highest risk for implementing planned OWFs (see chapter 6).
Apart from numerous additional possible shortages, it is thus a key criterion for
assessing the future market development.
As a result of the interviews with the individual manufacturers and the evaluation
of other generally available data sources, it is apparent that the annual production
capacity is to be expanded very strongly in the course of the next few years.

Figure 55: Annual production capacity for offshore wind turbines (MW)
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Starting with the capacity of approx. 600 MW planned for 2008, the annual pro
duction volume is expected to rise to around 2,700 to 3,500 MW by the year 2012,
according to information provided by the manufacturers. Based on these figures, it
can be assumed that a cumulative capacity of approx. 7,000 MW to 9,700 MW can
be attained by the year 2012. This is equivalent to average growth (CAGR) of 91
and 98 percent respectively.
Figure 56: Development of production capacities for offshore wind turbines in MW,
cumulative
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The presentation of future production capacities takes account only of those wind
turbines which were available at the relevant times. Strategic options of individual
manufacturers, e. g. capacity enhancement or the development of new wind tur
bines, have not been taken into consideration in this respect.
The installed offshore volume can also be boosted slightly by ensuring that some
OWFs – for instance in the 12 nautical mile zone or the Baltic Sea – are installed
with smaller turbines (e. g. 2.5 MW).
If there is evidence of a significant improvement in demand for offshore wind tur
bines, it is also likely that other manufacturers of wind turbines will break into the
market. In our opinion, this is applicable particularly if the offshore market increas
es more strongly than the onshore market. This might result, in the medium term,
in additional strong potential for an increase in annual production capacities.
It remains to be seen whether other manufacturers are able to compensate for
the many years of offshore experience of the market leaders Vestas and
Siemens.
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5.2.3 Analysis of installation availability/delivery periods
In order to assess the delivery periods which have to be calculated at present,
the manufacturers of wind turbines were asked to state what delivery periods are
applicable for offshore wind turbines at the time of the interview. The result is
shown in the following:
Figure 57: Average delivery periods for offshore wind turbines
Average 23 months
Maximum
(range of quotations)
Average 20 months
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(range of quotations)
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Source: KPMG analysis

With average delivery periods of 20 to 23 months, the delivery periods at present
exceed the periods applicable in the onshore field according to our research. In
the final analysis, this also reflects the current low capacity of the manufacturers.
The published contract signings of some manufacturers show that the implemen
tation of individual OWFs is currently tying up a considerable proportion of the
available production capacity.
At present, information has been published in relation to supply contracts signed
until the year 2009. The main projects are as follows:
• Lynn/Inner Dowsing (2008, Siemens, 54 x 3.6 MW)
• Robin Rigg (2008, Vestas, 60 x V90)
• Gunfleet Sands (2009, Siemens, 30 x 3.6 MW)
The speed of the implementation process in Great Britain leads us to assume in
this connection that further contracts will be signed in the near future for the
delivery of offshore wind turbines in 2009/2010.
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In our opinion, binding orders cannot be assumed for German OWFs in the course
of the next few months, (with the exception of the test field “Alpha Ventus”) as the
tariff rates in Germany currently do not offer sufficient return potential for investors.
As long as the improvements which are currently being discussed with regard to
the tariffs for offshore wind energy are not fixed by law, there will be no investment
certainty. The shorter the phase of investment uncertainty, the more likely investors
in Germany will also be able to place binding orders.

5.2.4 Analysis of the future price development and critical components
The interviews with the manufacturers of wind turbines also asked opinions con
cerning the price development and major factors with an impact on future price
development.
No specific assessments or assessments which can be evaluated were provided
by the manufacturers with regard to the future price development. However, most
manufacturers expect that prices will tend to rise in the short- and medium terms.
This is consistent with our previous information obtained from the survey of
project planners.
The question concerning the influence of certain changes in conditions on the
price development was answered by the interviewed companies as follows:
Figure 58: Effects on future price development for offshore wind turbines
Factor
Demand
offshore
Development of
raw material prices
Demand
onshore
Adjustments/tech
nical improvement
Labour costs
Economies of scale
No
effect

To a large
extent
no effect

Source: KPMG analysis
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Figure 58 clearly shows that the main driver for the price development will be the
demand situation for offshore wind turbines. In conjunction with the discrepancy
between the capacity of manufacturers and the projects planned for construction
shown under 3.4./5.2.2, the risk of rising prices for offshore wind turbines is still
very high.
Because of the significant amount of steel and cast iron content, the wind tur
bine manufacturers also consider that the development of raw material prices is a
relevant subject.
In the diagram, the current strong (and internationally driven) onshore demand is
in third place. However, it has to be borne in mind that some manufacturers also
use offshore wind turbines which are available for delivery for onshore applica
tions. In this context, the strong world-wide demand for wind turbines is also a
limiting factor for the development of the offshore market. A further factor is that
the onshore market is perceived by the manufacturers of wind turbines to be
more manageable in terms of potential risks; accordingly, in the current situation
where production capacities are fully utilised, earnings as well as risk aspects are
also factors which are working against substitution of onshore wind turbines.
A surprising result is that economies of scale are only expected to have a minor
impact on the future price development. This is due particularly to the fact that
several manufacturers are currently working on changing over from prototype or
pre-series production to full-scale production in the course of the next few years.
As a result of the limited capacities of individual suppliers and/or the limited num
ber of suppliers, the manufacturers evidently do not expect that price reductions
can be achieved as a result of higher order volumes.
Capacities affecting the suppliers of the manufacturers of wind turbines are an
issue in the wind energy sector - i.e. also in the case of onshore wind turbines
which are generally less powerful. This problem is affecting all manufacturers,
although they are affected to differing extents depending on their own depth of
production and supplier connection. For instance, Repower explicitly referred to
delivery problems of suppliers in its interim report 2007.
The question concerning the risks relating to shortages of individual components
for the production of offshore wind turbines was answered as follows:
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Figure 59: Critical components for the production of offshore wind turbines
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The most critical components are the gears, bearings and other large compo
nents such as the nacelles and the main drive shafts. This assessment is consi
stent with relevant publications concerning this subject. The manufacturers of
gears and downstream suppliers, such as the manufacturers of bearings are wor
king at their capacity limits as a result of strong demand on the wind market and
also in the plant construction sector. Because the process of expanding world
wide capacities for these components is very capital – and time-intensive, price
pressure for the manufacturers of wind turbines will probably continue.
In principle, it can be expected that the problems will continue to exist for the
larger wind turbines (> 3 MW) for a longer time than the smaller wind turbines.
Unlike the situation with the common onshore wind turbines, a shortage affecting
rotor blades is perceived to be a possible problem. This is attributable mainly to
the rotor blades > 50 m for which there are only limited production capacities at
present. Some manufactures of wind turbines are already actively setting up their
own production facilities for these sizes themselves or in joint ventures (Multibrid
Repower).
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6. Risks for the implementation of
offshore wind farms
As was the case in the previous KPMG surveys of 2003 and 2006, the compa
nies included in the survey were questioned about the main challenges and
problems relating to the implementation of OWFs. The main problems were
ranked as follows in 2007 (Top 5):

Figure 60: Top problems 2007 for the implementation of OWFs (multiple mentions possible)
Problem
63%

Availability of wind turbines
50%

Availability of cable

48%

Raw material price

Transport, logistics
Availability of suitably
qualified personnel

41%

39%

Source: KPMG analysis

According to the companies surveyed, the availability of wind turbines is the main
problem (63 percent) for the implementation of OWFs. This assessment is consis
tent with the analysis results in chapter 5.
Production shortages have already resulted in longer delivery times and an
increase in the price of wind turbines. As a result of the shortage in installation
capacities and significantly strengthening demand on the European market in the
course of the next few years, project developers will be under increasing time and
financial pressure for implementing OWFs.
The availability of cable (50 percent) as well as the higher raw material prices (48
percent) are to be found in second and third place in the survey. The latter reflects
the current developments on the raw material markets as well as the current prob
lems in the supplier industry. These aspects have a considerable negative impact
on the feasibility calculations of the project.
The fact that the availability of cable is perceived to be the second most significant
problem for the implementation of OWFs is surprising at first sight in the context
of the Infrastructure Planning Acceleration Act coming into force in 2006. The net
work operators are now responsible for the financial as well as technical/logistical
aspects of the grid connection.
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However, although the network operators are responsible for the connection, indi
vidual risks continue to exist for the implementation of the connection as the rele
vant utilities E.ON and Vattenfall are subject to the same restrictions for installing
the grid connections. Accordingly, problems such as supply difficulties with the
cable manufacturers, the shortage of suitable transport vessels as well as difficult
ground conditions which pose additional problems to installing the cables continue
to be relevant problems for the implementation of OWFs. Claims for damages for
loss of supply due to delayed commissioning as a result of grid connection prob
lems exist only if the network operator is at fault.
There is also an additional problem at present. As a result of numerous appli
cations for connecting more than 14 GW offshore capacity in the North Sea and
the Baltic, where construction is expected to have begun by the end of 2011, the
network operators are forced to set priorities. For this reason, the network opera
tors (with external support) are preparing a ranking for processing the projects5.
At present, it is not realistic to assume that all requested connections will be
completed by the end of 2011 (the year in which the connection assignment of
the network operators terminates according to the current legal position).
From the point of view of the individual developers, this results in considerable
risks for implementing OWFs. In order to have a chance for the grid connection
to be created, it is necessary to provide evidence of a project status which is as
wide ranging as possible, for instance evidence of financing or the conclusion of
supply contracts for wind turbines, etc. It remains to be seen how far this can be
implemented in practice in the course of the next few months. For the develop
ers, the main challenge will be to specify the status of all contracts (finance,
orders, logistics, etc.) without the grid connection details being confirmed.
Logistics and transport (41 percent) as well as the availability of suitably qualified
personnel (39 percent) are to be found in fourth and fifth place.
Logistics and transportation problems are attributable primarily to the current
shortage of suitable technical equipment (lifting platforms, jack-up platforms, etc.)
and planning uncertainty due to the fact that logistical services are exposed to
weather conditions. This may result in considerable limitations for the implemen
tation of OWFs in the course of the next few years.

5

“Neue Energie”, 06/200,. p. 37
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The surveyed companies are increasingly perceiving the shortage of suitably
qualified personnel to be a risk. A shortage of suitably qualified engineers is par
ticularly apparent in the industrial sector. For the implementation of OWFs, there
is an obvious shortage of employees with offshore skills in countries without
experience of constructing/operating OWFs. This is applicable mainly to project
management from the point of view of the developer, e. g.:
• Coordination of the relevant companies onshore and offshore, clear definition
of interfaces
• Establishment of a functioning risk management system for the entire
construction and operating phase
• Contract management right through to the coordination of international
syndicates for financing the OWF
Significant shifts in rankings have resulted with regard to the problem evaluation
in the 2006 survey.
Figure 61: Top problems 2006 for the implementation of OWFs (multiple mentions possible)
Problem
66%

Approval of cable section

35%

Procurement of debt finance

Approval procedure wind farm

32%

Supply capacity

28%

Insurance operation

27%

Source: KPMG analysis

In the opinion of the surveyed companies, the approval of the cable section, the
procurement of debt capital as well as the approval procedure for OWFs have
become less significant compared to 2006.
As a result of the Infrastructure Planning Acceleration Act coming into force last
year, the transmission network operators are now responsible for providing the
grid connection and thus also for processing the corresponding approval proce
dures; these are accordingly much less problematical in 2007.
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Services at the beginning of the value creation chain, such as financing for the
OWFs, obtaining the necessary approvals, etc., because of increasing experience
and progress in the value creation chain, are perceived in the current survey to be
much less problematical than was the case in the previous surveys.
It is clear, particularly if the results from 2003 are used, that the problems in the
process chain of installing OWFs have moved towards the implementation phase.
Despite the stagnation in Germany detailed in section 3.5.1, the offshore market
overall has developed positively in terms of the profitability expectations from the
point of view of the companies.
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7. Results of the study

Based on the results of the factors considered in this study, a clear picture can be
derived of the status quo and medium-term development of offshore wind
energy in Europe and specifically in Germany.
In 2007, the European Union issued a clear commitment to the expansion of
renewable energies and has set further ambitious targets for the period until
2020 despite the fact that the percentage of renewable technologies in relation
to overall power supply has been declining overall since the year 2001. In this
context, offshore wind energy is particularly important, because in the short term
it will offer the potential of making a major contribution to energy supplies. Today,
the crucial question is no longer whether the market for offshore wind energy will
be developed; instead, the crucial question is how the technical and financial
implementation can be achieved.
This assessment is also reflected in the above results of the survey. Whereas
in Germany in 2006 overriding aspects such as approvals of the wind farms
and the cable section were quoted as the main problems for the implementa
tion of OWFs, the participants in the 2007 survey mainly quoted the availability
of wind turbines and rising raw material prices as problems relevant for imple
mentation.
The evaluation of the OWFs which are currently planned in Europe shows that
there is potential for a significant expansion of offshore wind energy. However,
the analysis of the expected returns from the implementation of OWFs under the
prevailing Feed-in tariff systems clearly demonstrates that only a small number of
countries in Europe provide attractive conditions which will result in actual
investments in the offshore market.
The model calculation shows that in Germany, despite the fact that the
Infrastructure Planning Acceleration Act was adopted in 2006, the return which
can be achieved is overall unsatisfactory and also unsatisfactory on the basis of
an international comparison. Even if the currently discussed improvements in the
tariff system are taken into consideration, Spain, France and Great Britain con
tinue to be more attractive markets for potential investors.
In this assessment, it has to be borne in mind that OWFs feature differing risk
profiles as a result of the geographical data. The construction and operation of
large OWFs in deep water involve risks which are currently not fully under con
trol and which are thus not quantifiable. The extent of the return expectation
thus constitutes a risk buffer which the operator and also a potential investor
can incorporate in the project calculation.
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If the results of the manufacturer survey are also included in this assessment, it
is clear that the current situation is extremely problematic. The following diagram
shows the current dramatic nature of the discrepancy between the existing off
shore project pipeline and the available wind turbines. Figures 11 and 56 have
been combined for this purpose.
Figure 62: Planned OWF implementation and available capacity of the
wind turbine manufacturers
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If the cumulative development up to 2011 is considered - the time at which the
federal government wishes to see 1,500 MW offshore capacity installed in accor
dance with current targets – it can be seen that the available capacity of the
manufacturers just about covers the OWFs planned in Great Britain.
Figure 63: Cumulative planned OWF implementation by 2011 and available capacity
of wind turbine manufacturers
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The diagram underlines the impact of the tariff on the offshore capacity to be
installed in the future. As has been shown, apart from Great Britain, other European
countries are more attractive than Germany as a result of higher possible returns
for potential investors. Accordingly, it is possible that OWFs in these countries will
compete strongly for the available wind turbines. In addition, stronger demand for
offshore wind turbines might originate in Asia or America in the course of the next
few years, and this might exacerbate the problem.
This situation can only be improved realistically if there is a significant and sus
tainable increase in demand. Only in this case can it be assumed that additional
capacities will be installed by the manufacturers. However, it is very capitaland time-intensive to set up wind turbine production in the class ≥ 3.6 MW. The
entire supplier chain also has to be involved, because many manufacturers have
only limited depth of production.
For implementing offshore wind turbines, there are also further obstacles which
focus essentially on the availability of necessary components and logistics equip
ment. The shortage of suitably qualified personnel is also perceived to be a limit
ing factor.
It will be necessary to wait and see what the results will be from the assumption
of responsibility for creating the grid connection by E.ON and Vattenfall. The proj
ect prioritisation which is currently being carried out by the network operators
may mean that there will be a significant delay in some projects. It is not clear
how potential investors will respond to the uncertainty or how developers will
succeed in coordinating the necessary binding documentation for the network
operator and the commitment for installing the grid connection by 2011.
Overall, it is clear that it is extremely unlikely that 1,500 MW offshore capacity in
Germany will be implemented on the basis of the current supply tariff and also
on the basis of the discussed supply tariff.
There is a risk that Germany, a pioneer in wind energy, will lose ground with
regard to the development of the offshore market which has promising future
potential. However, the economic and ecological potential of offshore wind
energy should not be unutilised.
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