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Background 

The Climate agreement for energy and industry etc. of 22 June 2020 commits Den-

mark to building the world’s first energy islands – one in the North Sea and one on 

Bornholm – launching a new era of the green transition. In the first phase, the energy 

islands in the North Sea and on Bornholm will produce 5 GW of offshore wind power, 

3 GW of which will be connected to the North Sea Energy Island. 

 

The energy islands will thus serve as stepping stones towards an unprecedented 

expansion of offshore wind power capacity and the full utilisation of offshore wind 

resources in the North Sea and the Baltic Sea. This wind power will make a signifi-

cant contribution to the green electrification of the future, not only for Denmark, but 

also for Europe. A future where energy consumption must be based on a markedly 

greater share of renewable energy sources, and where innovative new green tech-

nologies pave the way for a society free of fossil fuels.  

 

The energy islands must also consolidate Denmark’s position as a pioneer in the 

green transition. There is a need to think innovatively and ambitiously if Denmark is 

to export and in future store and convert green Danish electricity on a large scale. 

World-class security of supply and optimised infrastructure expansion will be main-

tained at the same time.  

 

With the energy islands, Denmark is leading the way in Europe by contributing to the 

green transition among our neighbouring countries, through the export of green and 

renewable energy, and by continuing to support green innovation and commercial 

potential. With the energy islands, Denmark is contributing to fulfilling the Paris 

Agreement and to the EU’s goals of increasing European offshore wind capacity to 

300 GW by 2050 – and thereby supporting Danish commercial strengths. 
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Proposed plan for the North Sea Energy Island1 

One of the 2020 Climate Agreement initiatives is the establishment of the world’s first 

energy islands. It thus follows from the 2020 Climate Agreement that an energy is-

land must be constructed in the North Sea, with 3 GW of offshore wind power con-

nected. This memorandum on the framework for the proposed plan aims to make it 

possible to connect a total of 10 GW of offshore wind power to the North Sea Energy 

Island project in the long term. This initiative is being planned jointly by the Danish 

Ministry of Climate, Energy and Utilities and the Danish Energy Agency. 

 

The final plan proposal for the North Sea Energy Island will provide the general plan-

ning framework within which the projects can be planned and tendered. The plan will 

designate areas in the North Sea and Jutland for construction of the North Sea En-

ergy Island and specify the general elements the energy island must comprise. The 

final draft of the plan is expected to be complete and submitted for consultation in 

the spring or summer of 2022.  

 

It is intended that the North Sea Energy Island will consist of a reclaimed artificial 

island2 with onshore facilities and landing cables, an onshore facility in Jutland (un-

derground cables, possibly a coastal coupling station3, a high-voltage substation, 

possibly including a HVAC/HVDC converter system), any required grid expansions, 

offshore installations (offshore wind turbines with an internal cable grid and export 

cables to the artificial island) and interconnector4 cables to other countries.  

 

Construction and operation of the North Sea Energy Island will require permission 

from the Danish Energy Agency and the Danish Environmental Protection Agency 

and other involved authorities, such as the municipalities, and assessments will be 

made of the future project’s impact on international nature conservation areas 

(Natura 2000 sites).  

 

Environmental assessment of the proposed plan for the North Sea Energy Is-

land 

The above plan will be approved on the basis of an environmental assessment. ‘En-

vironmental assessment’ refers to environmental evaluation of plans, programmes 

and political objectives, i.e. assessing the plans’ impacts on the environment.  The 

                                                      
1 The ‘North Sea Energy Island’ refers to the complete project, consisting of offshore and on-
shore facilities, including grid expansions to integrate 3 GW of renewable energy from off-
shore wind power in phase one, and 10 GW in the longer term. 
2 ‘Artificial island’ refers to the island to be established in the North Sea through land recla-
mation, as a base for the technical systems necessary to realise the North Sea Energy Is-
land project. 
3 A ‘coupling station’ is a high-voltage substation which transforms a number of cables into 
fewer cables at a higher voltage level. This is only relevant if the electricity from the artificial 
island is brought ashore as alternating current (HVAC). 
4 Cable interconnection that connects Denmark to one of the partner countries. 
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specific rules governing this are contained in Act no. 973 of 25 June 2020 on envi-

ronmental assessment of plans and programmes and specific projects (EIA) (the 

‘Danish Environmental Assessment Act’).  

 

Section 2(1) of the Danish Environmental Assessment Act states that the Act applies 

to plans and programmes which: 

 
a) either set the framework for future construction permits for projects or 

trigger the requirement to assess the impact on an international nature con-

servation area, taking into account the conservation objectives for the area, 

and 

b) are drafted or approved by an authority, are drafted to attain the Danish 

Folketing’s approval of plans and programmes via a legislative procedure, 

and are drafted in accordance with laws, administrative legislation or admin-

istrative decisions. 

 

Pursuant to item 1 of Section 8(1) of the Danish Environmental Assessment Act, an 

environmental assessment of plans and programmes must be conducted where 

these apply to areas such as energy and set the framework for future construction 

work for projects covered by Appendix 1 and 2 of the Danish Environmental Assess-

ment Act. The North Sea Energy Island’s connected offshore wind turbines will con-

stitute facilities for the utilisation of wind power for energy production (wind turbines), 

pursuant to Appendix 2(3)(j) of the Danish Environmental Assessment Act, and ex-

cavation and filling in territorial waters for the establishment of an artificial island will 

be covered by Appendix 2(10)(I).  
 

It has been decided that a number of preliminary investigations will be initiated for 

the North Sea Energy Island, to serve as a basis for planning the specific projects. 
These studies, which have been described and announced to Energinet in the ‘Order 

to conduct preliminary studies for energy islands’ (Pålæg om gennemførelse af fo-

rundersøgelser for energiøer) of 29 November 2020, will also form part of the basis 

for preparing the environmental assessment. 

 

The order states that Energinet must assist the Danish Energy Agency in conducting 

an environmental assessment of the plans for the two energy islands, and that the 

assessments must fulfil the requirements in the Danish Environmental Assessment 

Act. 

 

Pursuant to section 3(1)(4) of Danish Executive Order no. 1068 of 25 October 2019 

on the duties and powers of the Danish Energy Agency, the agency has been dele-

gated the authority of the Danish Minister for Climate, Energy and Utilities to desig-

nate areas, initiate preliminary studies of large areas for offshore wind power, and 

conduct government tenders for offshore wind farms, in line with Sections 22-23 of 

Act no. 125 of 7 February 2020 on advancing renewable energy (the ‘Renewable 
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Energy Act’). In established practice, the Danish Energy Agency’s planning of future 

offshore wind power projects consists in effecting a number of political decisions, 

which in this context together constitute the decision basis for the plan for the North 

Sea Energy Island. The Danish Energy Agency will be authorised to undertake con-

struction of an artificial island through the adoption of the proposed Act on the plan-

ning and construction of an energy island in the North Sea5. 

 

As noted above, the aim is for interconnectors to be established from the North Sea 

Energy Island, so that selected neighbouring countries can receive power from the 

connected offshore wind turbines. The final plan proposal is expected to contain area 

reservations (corridors for submarine cables) in Danish territorial waters for interna-

tional connections. 

 

In accordance with the Danish Environmental Assessment Act, the environmental 

assessment will contain an assessment of the plan for the North Sea Energy Island 

in Danish territory (land and sea), and a general description of the expected planning 

for laying cables etc. to other countries. The environmental assessment will also in-

clude an assessment of cross-border environmental impacts in other countries. Con-

sultations will be held with affected neighbouring countries, in line with the convention 

of 25 February 1991 on environmental impact assessment in a transboundary con-

text (Espoo Convention).  

 
Political and administrative decisions regarding the North Sea Energy Island 

The preliminary political and administrative decisions and related analyses that form 

the basis of the Danish Energy Agency’s preparation of a plan proposal for the North 

Sea Energy Island are shown in Table 1. 

 

Table 1. Overview of the political decisions and analyses that form the basis of the plan for the North Sea 

Energy Island. Political agreements and reports are publicly available at:  https://ens.dk/ansvarsomraa-

der/vindenergi/udbud-paa-havvindmoelleomraadet/energioeer  

Political decision/analysis Content of the decision/analysis 

10 GW Screening (Danish En-

ergy Agency) of April 2019 

The energy agreement from 2018 states that Danish territorial wa-

ters must be screened for locations for up to 10 GW of future off-

shore wind farms. The main focus of the screening is to identify suit-

able areas for erecting new offshore wind farms, taking into account 

other applicable interests in Danish waters, as of early 2019. The 

screening identified six suitable areas in the North Sea, three of 

which are large enough to accommodate 3 GW.  

 

                                                      
5 https://hoeringsportalen.dk/Hearing/Details/65330 
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Fine screening 2020 (COWI) of 

May 2020 

The fine screening from 2020 updates the 10 GW screening from 

2018 for selected areas in Danish waters for the installation of off-

shore wind power.   

 

The purpose of the fine screening is to confirm that it is practically 

possible to establish 3 GW of offshore wind power at a specific lo-

cation in the designated areas in the North Sea, in relation to envi-

ronmental and planning aspects, and to provide financial calcula-

tions to serve as a basis for deciding on the most economically opti-

mal locations.  

 

The fine screening confirms that it is possible – in practice and in 

relation to environmental, planning and economic aspects – to con-

struct offshore wind farms connected to an energy island/hub in all 

the areas investigated.  

 

Climate agreement for energy 

and industry etc. of 22 June 

2020 

The parties to the agreement decided to establish two energy islands 

– one in the North Sea and one in the Baltic Sea. The island in the 

North Sea will serve as a hub for 3 GW of offshore wind power and 

be connected to Jutland and one or more partner countries. 

 

The agreement also stipulates that park 3 from the 2018 energy 

agreement is to be part of the first phase of the energy islands, and 

thus be realised by 2030.  

 

Addendum to fine screening 

(COWI) of September 2020 

The addendum to the fine screening investigates an alternative lo-

cation for the offshore wind farms and artificial island within the 

broad areas investigated.   

 

The fine screening shows that it is possible to place the three off-

shore wind farms within a radius of approx. 40 km from a centrally 

located island structure.  

 

A geological screening survey 

of potential energy island areas 

in the Danish North Sea 

(GEUS). 2020 

 

Geological expert assessment for the specific shallow areas in the 

North Sea which may be relevant to construction of the island. 

 

 

Decision by the parties to the 

energy agreement on location 

in the Baltic Sea and the gen-

eral area in the North Sea, No-

vember 2020 

The parties to the energy agreement decided on the location of the 

energy island in the Baltic Sea and the general area in the North 

Sea. It was also decided that the Danish Ministry of Climate, Energy 

and Utilities should instruct Energinet to initiate preliminary studies 

within the selected location in the Baltic Sea, and prepare prelimi-

nary studies in the North Sea. 
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Political agreement with Ger-

many, the Netherlands and 

Belgium, December 2020 and 

February 2021 

The energy islands’ initial capacity of 3 GW in the North Sea and 2 

GW in the Baltic Sea, with the possibility to add a further 7 GW in 

the North Sea, is larger than the expected future Danish electricity 

consumption. The electricity must therefore be exported to our 

neighbouring countries and contribute to the green transition outside 

Denmark’s borders.  

 

Work on preparing the foundation for international connections is al-

ready under way. Denmark has made political agreements with Ger-

many, the Netherlands and Belgium to commence joint analysis 

work on the connection to the North Sea Energy Island. 

 

The agreements will provide the basis for cooperation between the 

transmission system operators, which are now investigating possible 

ways to connect the North Sea Energy Island to the various coun-

tries.  

 

Addendum to the climate 

agreement on energy and in-

dustry of 22 June 2020, regard-

ing the ownership and con-

struction of energy islands etc., 

February 2021 

The parties to the agreement decided that the island in the North 

Sea must be constructed as reclaimed land, rejecting a platform so-

lution. It was also decided that the North Sea Energy Island must 

handle a minimum of 3 GW in the first phase, and up to 10 GW in 

the longer term. 

 

The parties to the agreement also decided that the nearest offshore 

wind farms should be located approx. 80 km from the west coast of 

Jutland and delimited an area for the final location of the artificial 

island.  

 

Proposed Act on planning an 

energy island in the North Sea 

The purpose of the act is to set the framework for realising the polit-

ical agreements on the energy island in the North Sea. The act has 

been drafted as a main act that allows permission to construct the 

energy island to be granted. The act will be presented to the Danish 

Folketing in October 2021.  

 

 

Framework for area reservations 

The plan for the North Sea Energy Island will set frameworks for areas for the con-

struction of offshore facilities and onshore facilities in Jutland for connecting the en-

ergy island to existing electricity infrastructure in Denmark, and any necessary grid 

expansions flowing from this. Most of the dimensions stated below are estimates at 

present and will be refined when the final delimitation statement for the environmental 

assessment of the plan for the North Sea Energy Island is prepared. 
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Framework for area reservations at sea 

The plan is expected to include the following areas at sea: 

 

 A general area in the North Sea, 1,052 km2 in size, for construction of an 

artificial island and associated facilities, a 3 GW offshore wind farm, subma-

rine cables connecting the wind turbines with the artificial island’s high-volt-

age substations, corridors for submarine cables that can connect future off-

shore wind farms (up to an additional 7 GW) to the artificial island, and a 

navigation route into the artificial island’s port facilities. 

 The artificial island will be positioned within a delimited sub area, 6.25 km2 

in size (see Figure 1), within the area noted above. 

 A number of corridors approx. 1,500 metres wide, connecting the artificial 

island to the west coast of Jutland. Submarine cables can be installed in the 

corridors. 

 A number of corridors approx. 1,500 metres wide, connecting the contained 

island with partner countries and existing corridors for submarine cables in 

German waters. Submarine cables will be laid in the seabed in the corridors 

for the transfer of electricity to partner countries (interconnectors). 

 

The artificial island and the offshore wind farms and associated submarine cables 

(the area under point 1 above) will be located within the region in the North Sea 

designated for renewable energy and energy islands in the consultation draft of Den-

mark’s marine spatial plan (see Figure 1).  
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Figure 1. Areas in the North Sea designated for energy islands in Denmark’s marine spatial plan, and the 

politically designated area for the location of the North Sea Energy Island. The geographical scope of the 

project will be refined in the final plan proposal for the North Sea Energy Island.  

 

The artificial island 

The artificial island will be placed within the plan area, 6.25 km2 (2.5 x 2.5 km) in size, 

which is a small part of the area screened for ‘Placement of energy island’ shown in 

Figure 1. The area for screening ‘Placement of energy island’ shown in Figure 1 is 

approx. 23 km2 in size. 

 

The political agreement of 4 February 2021 decided that the North Sea Energy Island 

should be established as reclaimed land. There are several different construction 

models for such an island, most of which involve the extraction of large amounts of 

sand for filling. However, the technical design of the artificial island is still an open 

question and will depend in part on market innovation and competition.  

 

The island owners will decide on the exact shape and size of the island. It is therefore 

not yet possible to describe specific elements on or around the island, such as its 

exact size or specific buildings on the island6. However, the island is eventually ex-

pected to be able to house elements such as7:  

 

                                                      
6 The Danish Government is entering into a partnership with private partners regarding own-
ership, and the framework for tendering and construction of the island will be clarified in a 
forthcoming market dialogue and tender process, expected to be launched during 2022. 
7 COWI (2021) Cost-benefit analysis and climate footprint of energy islands in the North Sea 
and the Baltic Sea. 
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 Electric transmission system:  

o HVDC system8 

o HVAC system9 

o Cable laying systems 

 

 Facilities for the operation of wind turbines and transmission services: 

o Hotel (canteen, hospital, leisure facilities) 

o Spare parts storage, office and workshop (outdoor storage area) 

o CTV harbour and support facilities 

o Helicopter and support facilities 

 

 Facilities for operation and maintenance of the artificial island: 

o Water treatment and sewerage  

o Electricity supply, incl. emergency supply  

o Fire station and pump systems 

o Access and control systems  

o Maritime and air traffic control centre  

o Port facilities (cranes etc.)  

o Access and service roads 

 

The artificial island is a development project on a scale never seen before, with a 

long-term perspective. The artificial island must therefore be future-proof and have 

the right characteristics and sufficient scope for innovation. The exact size of the 

artificial island has therefore not been determined at present, but earlier analyses10 

have estimated it should have an area of around 50 ha for the 10 GW scenario.  

 

The intention is for the North Sea Energy Island to be expandable to a capacity of 10 

GW in the longer term, as demand for electricity rises and the artificial island is con-

nected to more neighbouring countries. The final plan for the North Sea Energy Is-

land must therefore ensure that this future expansion is possible. This is also im-

portant in relation to areas designated for cable and navigation corridors for the arti-

ficial island in the plan. These must have the capacity to support an additional 7 GW 

longer term, which is planned to be connected within the plan area for construction 

of the artificial island. 

 

Offshore wind turbine areas 

The offshore wind farms will be located about 80 km off the coast from Thorsminde 

and are expected to be installed around 2030. It is not unlikely that the offshore wind 

turbines could exceed 350 metres in total height and occupy a total area of up to 

1,000 km2 for the 3 GW of capacity. Areas for construction of offshore wind farms will 
                                                      
8 High-voltage direct current system 
9 High-voltage alternating current system 
10 COWI (2021) Cost-benefit analysis and climate footprint of energy islands in the North 
Sea and the Baltic Sea. 
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be located within the plan area for the artificial island – 3 GW of offshore wind power 

and related infrastructure – but outside the area designated for placement of the ar-

tificial island (Figure 1). The final location, layout and wind turbine dimensions of the 

offshore wind farms will be determined later in connection with the environmental 

impact assessments (EIAs) for the specific projects. The EIAs for the specific off-

shore wind farms and export cables to the artificial island will be carried out by the 

successful bidders on the projects. 

 

Corridors for transferring energy from offshore wind turbines to the artificial island 

Each offshore wind farm will include a grid of submarine cables that connect each 

wind turbine to the artificial island. Cable corridors containing export cables will thus 

connect each offshore wind farm to the artificial island. The final location of the cable 

corridors will be determined later in connection with the EIA for each specific project. 

The EIA for each specific offshore wind farm will be carried out by the successful 

bidder for each project. 

 
Navigation route to the artificial island 

Within the plan area for the artificial island, 3 GW of offshore wind power and asso-

ciated infrastructure, an area must be reserved for a navigation corridor, which will 

enable maritime traffic to the artificial island, in compliance with maritime safety rules. 

The placement and width of the navigation corridor will be defined in connection with 

preparation of the plan. 

 

Corridors for the transfer of energy to Jutland 

From the plan area for construction of the artificial island, a connection must be es-

tablished to the Danish electricity supply area via the west coast of Jutland, so that 

part of the energy generated can be transferred to the Danish transmission grid (gen-

erated energy is also expected to be transferred to other countries). The plan will 

contain a number of cable corridors with widths of up to 1,500 metres that connect 

the artificial island to suitable locations for cable landing on the west coast of Jutland. 

Submarine cables can be laid in these corridors to transfer the electricity. Cable cor-

ridors will be defined geographically in the final plan proposal. 

 

Corridors for the transfer of energy to other countries 

A number of cable connections (interconnectors) to other countries must be estab-

lished from the plan area for construction of the artificial island, so that part of the 

generated energy can be transferred to other countries (generated energy is also 

expected to be transferred to the Danish supply grid). The plan proposal will contain 

a number of cable corridors with widths of up to 1,500 metres that connect the artifi-

cial island to partner countries, including to existing cable corridors for cable connec-

tions in German waters. Each cable corridor in Danish territorial waters which con-

nects, for example, to an existing cable corridor in German waters may contain more 

than one interconnector to partner countries. Submarine cables will be laid in the 
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seabed in the corridors for the transfer of electricity to partner countries (intercon-

nectors). The cable corridors in Danish territorial waters will be geographically de-

fined in the final plan proposal. 

 

Land reservations 

The plan is expected to include the following areas on land: 

 

 Areas on the west coast of Jutland for landing cable connections from the 

artificial island 

 Areas for establishing a possible coastal coupling station within a distance 

of 5 km from the coast 

 Areas for establishing a high-voltage substation for grid connection to the 

400 kV transmission grid (between Tjele in the north and Kassø in the south), 

within a distance of 5 km from the relevant existing high-voltage substations 

 Corridors for laying underground cables between landfall locations and on-

shore substations. 

 

Plan areas for landing cable connections 

When cables are brought ashore on the west coast of Jutland, offshore cables must 

be joined with onshore cables. This requires work areas and facilities for joining the 

cable connections. These plan areas will be defined in the final plan proposal for the 

North Sea Energy Island. 

 

Plan areas for construction of a coastal coupling station 

When energy is brought ashore in the form of alternating current from the artificial 

island, it may be advantageous or necessary to establish a coastal facility where the 

power brought ashore is combined in fewer cables and converted to a higher voltage. 

Compensation reactors are installed at the same location. If necessary, these plan 

areas will be defined in the final plan proposal for the North Sea Energy Island. 

 

Plan areas for construction of a high-voltage substation for grid connection 

When connecting the electricity from the artificial island to the chosen high-voltage 

substation in the existing 400 kV electricity transmission grid between Tjele in the 

north and Kassø in the south, it will be necessary to construct a high-voltage facility 

to convert11 the electricity to the grid voltage used in the electricity transmission grid. 

Such a high-voltage facility can be established either as an extension of the chosen 

high-voltage substation for the grid connection, or as a linked high-voltage facility, as 

close to the existing high-voltage substation as possible. The plan area for such a 

facility is expected to be approx. 40 ha and will be located at a distance of up to 5 km 

from the chosen existing high-voltage substation. These plan areas will be defined in 

the final plan proposal for the North Sea Energy Island. 

                                                      
11 High-voltage substations that convert transmitted direct current from the artificial island to 
the alternating current which can be connected to the transmission grid. 
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Corridors for laying cables 

The landing point, any coastal high-voltage substation and the high-voltage grid con-

nection facility must be connected by corridors for laying underground electricity ca-

bles. The plan corridors for cables will have widths of approx. 1,000 metres and will 

be defined in the final plan proposal for the North Sea Energy Island. 

 

Next steps 

In the environmental assessment of the plan for the North Sea Energy Island, pursu-

ant to Section 12 of the Danish Environmental Assessment Act, Energinet must pre-

pare an environmental report which, based on the information stated in Appendix 4 

of the Danish Environmental Assessment Act, assesses the likely significant impact 

on the environment from implementation of the plan or the programme and reason-

able alternatives, taking into account the objective and geographical scope of the 

plan.  

 

This memorandum on the framework for the draft plan for the North Sea Energy 

Island has been prepared in connection with the draft scoping decision for the envi-

ronmental report, pursuant to Section 11 of the Danish Environmental Assessment 

Act, which will be submitted for public consultation in August 2021. When the envi-

ronmental report and the final plan proposal for the North Sea Energy Island are 

complete in the spring or summer of 2022, the affected authorities will be consulted 

on the contents of the environmental report, pursuant to Section 32(1)(2) of the Dan-

ish Environmental Assessment Act, and the final plan proposal for the North Sea 

Energy Island. Consultation will then be carried out with the public and affected au-

thorities, pursuant to Section 32(1)(3) of the Danish Environmental Assessment Act. 

 

The environmental assessment of the plan for the offshore facilities must be prepared 

in cooperation with the relevant planning authorities at sea and onshore. The envi-

ronmental assessment of the plan for the North Sea Energy Island must cover the 

complete environmental impacts (i.e. including any cumulative impacts) of the off-

shore and onshore facilities. 

 

Following public consultation for the environmental report and the final plan proposal 

for the North Sea Energy Island, the Danish Energy Agency will draft a summary 

report in line with the Danish Environmental Assessment Act. At the strategic level, 

the summary report must decide on whether to approve the plan for the North Sea 

Energy Island.  

 

The environmental assessment process is expected to be completed before the ten-

der for the artificial island is announced by the Danish Energy Agency. 

 
 


