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Agenda of the presentation

 Strategic selection of attractive future offshore wind areas in the BSR

 How to get there: Lessons to be learned from the forerunners: DK and G

 Two scenarios for future development of offshore wind energy in BSR

 Recommendation of strategic initiatives for Scenario 1 and 2

 Benefits and costs of offshore wind power vs. alternative electricity supply in the BSR
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1) Strategic selection of attractive future offshore wind areas in the BSR

 As part of the method to identify attractive areas

for offshore wind deployment in the BSR, the

following criteria have been applied:

– Cost of energy. Conditions that determine
the basic cost effectiveness of offshore
wind sites (including wind speed, distance
to shore, and water depth)

– Hard constraints (“show-stopping”
conflicting area interests)

Second-level selection

Only “very high” and “high

Level4

First-level selection

All “very high” and “high score” areas from

the spatial analysis
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conflicting area interests)

– Soft constraints in the form of shipping
(ship transits) and fishery (kilo-tons
landed),

– Regional electricity demand

– Potentials for grid links to the
continental power system.

– Local employment and growth
stimulation.

Only “very high” and “high

score” areas that are not

environmentally protected

Third-level sel.

Only “vhs” and “hs”

non-protected areas

with reasonable

grid connection
costs

Fourth-level sel.

Growth

centers



1) Strategic selection of attractive future offshore wind areas in the BSR
- considering environmentally protected areas (I)

 Enough attractive capacity remains to make the countries fulfill their NREAP targets

and even to become world-leading in terms of offshore wind energy deployment

– even if environmentally protected areas and designated bird areas are excluded
Second-level selection

Only “very high” and “high

score” areas that are not

environmentally protected

Level4

First-levelselection

All “very high” and “high score” areas from

the spatial analysis

Third-level sel.

Only “vhs” and “hs”

non-protected areas

withreasonable

grid connection

costs

Fourth-level sel.

Growth

centers

Total capacity in the very high and high score bands before and after excluding protected areas
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1) Strategic selection of attractive future offshore wind areas in the BSR
- considering environmentally protected areas (II)

 Conclusion: environmental

consequences should be

considered very carefully

before designating out areas

for future offshore wind

development in the BSR as

it may be both costly and in

the end prove infeasible to

Second-level selection

Only “very high” and “high

score” areas that are not

environmentally protected

Level4

First-levelselection

All “very high” and “high score” areas from

the spatial analysis

Third-level sel.

Only “vhs” and “hs”

non-protected areas

withreasonable

grid connection

costs

Fourth-level sel.

Growth

centers

Golden sites after excluding environmentally protected and bird areas
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develop sites that conflict

with environmental interests.

 On the other hand, all

protected areas and bird

areas should be ruled out on

beforehand since in some

cases there may be practical

and technical solutions

available to deploy offshore

wind farms in small parts of

such areas at low costs



1) Strategic selection of attractive future offshore wind areas in the BSR

- taking into account electricity demand and grid costs – and growth effects

 For some of the most attractive areas measured by the other criteria– such as the

central and northern group in Finland and areas in Estonia, Latvia, Germany and

Denmark – new transmission capacity must be constructed over very long distances in

order to enable export of the electricity to areas where there is suffcient demand.

 This will entail significant addition capital costs which should be taken into account in

site selection

Second-level selection

Only “very high” and “high

score” areas that are not

environmentally protected

Level4

First-levelselection

All “very high” and “high score” areas from

the spatial analysis

Third-level sel.

Only “vhs” and “hs”

non-protected areas

withreasonable

grid connection

costs

Fourth-level sel.

Growth

centers

Assessment of additional transmission costs in order to go beyond NREAP tagets

 Offshore wind farm construction

generates much employment
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generates much employment

 Conclusions on where the

growth effects can be expected

to be strongest and most

beneficial from a social

perspective would require

detailed analysis far beyond the

scope of this study.

 In Denmark there is a pressure

for locating offshore wind farms

in outer urban areas where

there is more need for additional

employment



2) How to get there: Lessons to be learned from the forerunners: DK and G

 Grid development, integration and financing

 Policy, regulation and institution-building:

– In order to stimulate investments, it is important to set

ambitious long-term political targets and publish

specific action plans regarding the future national

capacity-building offshore wind energy

– It is also very important that the financial incentives are

sufficient and stable which is best achieved by relatively

fixed feed-in-tariffs including sufficient public subsidies

Denmark build;
481,95 MW

Denmark
Contracted; 400

Germany build;
50,8 MW

Germany
contracted; 288

MW

Finland build;
17,3 MW

Sweden build;
133,4 MW

Offshore wind in operation, contracted/committed or under
construction in the BSR

- 7 -

– The vesting of responsibility for grid development within one central, state-owned operator (in Denmark

Energinet.dk) stimulates fast and well-structured development of offshore wind integration into the grid

– Full or part state-financing of the grid development costs stimulates investments and fast development (as

opposed to the private developer bearing all costs)

 Research, development and demonstration

– Specific initiatives should be taken to promote offshore wind farms for demonstration and technology testing

 Environmental planning and permitting

– Thorough spatial-environmental planning, and sponsoring of environmental impacts assessments prior to

consenting for offshore wind farm concessions ensures a higher realisation rate of offshore development projects

– The Danish one-stop-shop is an example of efficient and fast coordination of the different permit requirements

Contracted; 400
MW



3A) Scenario 1: Fulfilling the NREAP targets

N
R

E
A

P
o

ff
s
h

o
re

ta
rg

e
t

Ambitious

Unambitious

 While none of the BSR countries set legally binding targets for wind

energy, all EU countries did submit expected trajectories as part of

their National Renewable Energy Action Plans (NREAPs).

 For some of the BSR countries, the NREAP targets for the share of

renewable energies including wind energy are politically binding

 In general, the BSR countries are well underway fulfilling their 2020

NREAP targets. However, Finland., Estonia, Latvia and Poland

have not yet begun the construction of their first offshore wind

farms although they have ambitions to do so

 Other countries such as Sweden, Lithuania and Russia have so far
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Country
Electricity demand 2020

[TWh/a]
Offshore [MW] 2020 targets

NREAP/similar
Offshore MW installed or

C/C* 2010
Offshore MW yet to be

installed
Denmark 37.7 1,339 1,268 (incl. 400 C/C*) 71

Estonia 10.9 250 0 250
Finland 101.6 900 0 900
Germany 561.9 10.000 3,007 (incl. 2,887 C/C*) 6.993 (699 in BSR**)

Latvia 13.9 180 0 180
Lithuania 8.7 0 0 0
Norway 115 Assumed small 2 0
Poland 169.8 500 0 500
Russia (Kalingrad)

n/a Assumed small 0 0

Sweden 154.6 182 133 49
Total BSR 1,174 13,351 4,410 8,943

Inexperienced

Offshore MW installed

Unambitious

Experienced
 Other countries such as Sweden, Lithuania and Russia have so far

rather limited ambitions with respcte to offshore wind

Table: BSR countries’ progress towards 2020 targets for deployment of offshore wind



3B) Scenario 2: BSR to become world leading in 2050

Baltic Sea

Offshore wind power projections 2020 for leading regions in GW and as a % of 2020 electricity consumption

 The figure illustrates that even though the BSR fulfills the NREAP 2020 targets of 4.3 GW, the Baltic Sea

will be very far from leading in terms of deployment of offshore wind. Instead, the east coast of China and

the North Sea will be the leading regions.

 Furthermore, other projections show that from 2020, North America will possibly see massive growth in

offshore wind with up to 54 GW although this is highly uncertain (cf. GL Garrad Hassan, Bridging note).
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East coast China:
28 GW/1,6%

North America
2 GW/0,2%

European Atlantic
7 GW/1,9%

North Sea
21 GW/4,8%

4.3 GW/1%



4) Recommendation of strategic initiatives for Scenario 1 and 2
Policy and regulation initiatives - discussion

 Policy and regulation initiatives for scenario 1  Policy and regulation initiatives for scenario 2
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 Discussion: any comments or further initiatives?



 Grid development initiatives for scenario 1

4) Recommendation of strategic initiatives for Scenario 1 and 2
Grid development and integration initiatives - discussion

 Grid development initiatives for scenario 2
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 Discussion: any comments or further initiatives?



 Spatial and permit initiatives for scenario 1

4) Recommendation of strategic initiatives for Scenario 1 and 2
Spatial and environmental planning and permits - discussion

 Spatial and permit initiatives for scenario 2
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 Discussion: any comments or further initiatives?



 R&D initiatives for scenario 1

4) Recommendation of strategic initiatives for Scenario 1 and 2
Research and development - discussion

 R&D initiatives for scenario 2
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 Discussion: any comments or further initiatives?

 Discussion: any comments or further initiatives?



5) Benefits and costs of offshore wind power vs. alternative electricity

supply in the BSR

 As a strategic, domestic and largely untapped

resource, offshore wind power is one of the key

technologies for achieving energy and climate goals.

The benefits include:

– Emission free electricity generation

– Regional employment, growth and technology

export

– Cost-efficient in the long-run

”So far offshore wind
has been a quest
for the holy grail”

- comment by a Swedish
reviewer of

the strategic outline

- 14 -

(onshore wind in she short run, offshore wind in the

medium and long run)

– Security of supply



5) Benefits and costs of offshore wind power vs. alternatives

- Comparing the cost-efficiency of wind energy vs. the alternatives

 Already by today onshore wind energy is very

cost-effective whereas offshore wind still needs

further support

 Over time the cost differential between onshore

and offshore wind is expected to be substantially

reduced. In addition offshore wind has a number

of advantages over onshore wind:

– Less area conflicts with neighbours

Expected levilised cost of electricity – 2020

Source: EWEA, Cost of Wind Power compared to Other Technologies
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– Very high levels of wind energy penetration

will not be possible solely by the means of

onshore wind energy

– Employment effects are very significant in

the case of offshore wind farms due to the

large scope of construction works

Source: EWEA, Cost of Wind Power compared to Other Technologies

Figure 1. Expected levilised cost of electricity – 2050

Source: EEA Energy Analyses, Energy Policy Strategies of the Baltic Sea Region for the Post-Kyoto
Period, Draft version Prepared for BASREC, 18.12.2011.


