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Europe already leads the world in offshore wind technology and production, but the offshore wind industry is
set to expand considerably on the continent in the coming decade. Russia’s war in Ukraine has sent EU countries
scrambling for alternative energy supplies, while the European Commission has continued to support the industry
through a favourable policy and investment framework, as well as strategic innovation programs. In comparison
to other technology options for renewable energy-based power generation, offshore wind deployment requires
a more complex and investment-intensive development process. Hence, EU members willing to foster emerging
offshore energy markets need to strategically orient their maritime spatial planning and establish strict legal
and regulatory foundations. On the one hand, without explicitly defined and predictable regimes for planning,
licensing, (de-) commissioning, remuneration, conflict-resolution and coordination with other marine activities,
potential blue energy investors are more likely to avoid risking the entrance in a new market. On the other, the
unregulated development would lead to the exhaustion of scarce resources at a suboptimal cost on the back of the
investors’ opportunism.
The report is intended to support Bulgarian policymakers on their journey of adopting and implementing a
regulatory framework for offshore wind energy roll-out, while bridging existing governance gaps in the national
energy policy. The study represents a comparative analysis of the extensive regulatory experience of four EU
offshore market leaders along with recent legislative developments in emerging markets with energy policy settings
similar to the ones in Bulgaria. The report benefited from discussions with national legislators, leading international
experts in offshore wind regulatory affairs and renewable energy economists, as well as major stakeholders in the
Bulgarian energy industry. The analysis features a comprehensive concept for a new legal framework promoting
offshore renewable energy in Bulgaria.
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EXECUTIVE SUMMARY

In the aftermath of the Russian invasion in Ukraine, it is imperative that European countries embark on a new energy policy pathway towards independence from fossil fuel imports. Unlocking the full potential of the European
seas for offshore wind energy would play a key role in achieving the EU’s
energy and climate security targets.
Bulgaria is the only littoral EU member state yet to begin developing this sector. However, this may be changing. In March 2022, members of the Energy
Committee in the National Assembly from all political parties rallied around
the creation of a legislative framework for tapping the highest feasible share
of the country’s 116 GW technical offshore wind energy potential.
The current study is intended to equip Bulgarian policymakers with know
ledge about the various international experiences implementing wind projects at sea, and to provide recommendations for the regulatory setup that
would ensure the best takeoff for offshore wind power in Bulgaria. The report
addresses regulatory bottlenecks which have so far deterred large-scale renewables deployment in Bulgaria, such as the inconsistency between national
strategic documents, the unreliability of the state support framework, and the
risks and costs associated with grid connection and infrastructural development.
The differing approaches to the governance of an effective offshore wind policy framework are reviewed and exemplified by the experience of the European industry leaders: the United Kingdom, Germany, Denmark and the
Netherlands. The assessment reviews the role played by the regulatory bodies
involved in the offshore wind sector, and summarises the national legal requirements for site identification, permitting, grid connection, environmental
consenting, and conflict-resolution. A special focus is put on the different investment incentives and governmental interventions which increase the investment confidence.
State authorities in the countries under review have improved their administrative capacity in the past decade, and have taken a proactive role in spatial
planning, infrastructure development, and the resolution of the possible conflicts between different offshore economic activities. Centralized development
models in combination with competitive auctions require greater government
intervention, and have proven to be a critical driver for tapping national offshore renewable energy potential. Spending public money in the industry’s
formative years to de-risk the private sector investments brings higher financial returns as the market matures. For instance, with negative subsidies or
pay-back amounts pursuant to the Contracts for Difference arrangements,
the offshore wind industries in the Netherlands, Germany and the United
Kingdom (UK) have supported citizens in times of skyrocketing power prices
amid the transformation of the energy sector.
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In new EU markets, such as Poland, Romania, and Greece, where governments are interested in rapid industry scale-up but cannot rely on experienced administrations or significant public investments, hybrid development
models are coming about, and national authorities share the risks and costs
with developers for some parts of the process.
The comparative analysis of the evolution of offshore wind policies in the
selected countries reveals important lessons which have led to the development of 20 key principles for a successful offshore wind energy regulatory
framework. Bulgarian policy makers should follow these principles to lay the
ground work for offshore wind energy takeoff in the country.
Figure 1: Developing an effective offshore wind energy regulatory framework:
Key recommendations for Bulgarian policymakers.
Criteria

Recommendation

Signal to Industry
Players

1. Integrate offshore wind energy deployment targets into existing strategic documents.
2. Design a special law promoting renewable energy at sea.
3. Develop a consistent energy and climate security strategy that avoids the traps of shortsighted political
goals.

Administration
and Competence

4. Appoint an interdisciplinary, cross-institutional state authority under the jurisdiction of the Bulgarian
Council of Ministers to serve as a one-stop shop for project developers.

Planning and Site
Identification

5. Develop an Offshore Energy Site Development Plan delimitating the priority areas and creating a planned
timeline for their utilization.
6. Determine the capacity density based on site-specific conditions for the priority areas to ensure an optimal
utilization of the scarce surface.
7. Update the National Maritime Spatial Plan with designated zones for offshore wind development and underwater infrastructure in coordination with neighboring countries.

Site Development
Strategy

8. Include two alternative site development models, a centralized and an open-door one, in the regulatory
framework to strike a balance between economic and societal interests and to prevent the blocking of the
market in the period before the launch of the centralized model.
9. Conduct detailed micro-siting for the priority areas to obtain site-specific data at optimal cost and thus reduce the implementation risks for investors prior to the auctions.
10. Avoid seabed lease fees for the open-door procedure.
11. Enable competition between industry players in both site-development models to attract developers with
excellent expertise and track-record to enter the market.
12. Explore opportunities for regional cooperation to overcome the challenges of the nascent industry and to
access EU cross-border facilities for technical assistance and joint-projects financing.

Permitting

13. Ensure that permitting procedures follow the existing legislative practices but adjust deadlines to offshore
wind development specifics. Improve transparency, introduce clear timelines for the issuing of the permits
and for the resolution of conflicts.

Grid Connection

14. Allocate the responsibility for onshore and offshore grid planning and expansion to the TSO in sync with the
offshore wind site development plans.
15. Integrate EU plans for offshore grid corridors into current grid development planning as soon as possible to
avoid competition between offshore wind farms and other renewable energy installations for grid capacity.
16. Ensure binding grid connection deadlines and clear preliminary grid connection contract conditions.
17. Determine clear rules for cost compensation to investors that have developed the grid infrastructure.

Environmental
Consenting

18. Incentivize co-existence with other interests at the sites.

Investment
Incentives and
Cost Allocation

20. Apply a CfD support scheme to stabilize offshore wind farm income per unit generated electricity and to
avoid over-subsidizing in periods with high wholesale power prices.

19. Determine clear rules for decommissioning, adequate guarantees payments and penalties for environmental
damage caused or non-compliance with environmental or decommissioning standards.

UNLOCKING THE POTENTIAL FOR OFFSHORE
WIND ENERGY IN THE BLACK SEA REGION
The Russian invasion in Ukraine has prompted the EU to decouple from its
dependence on Russia by launching its ambitious REPowerEU Plan1. At its
core stands the acceleration of renewable energy investment by 2027. The unlocking of the potential of European seas for offshore wind energy would play
a key role in achieving the EU energy and climate security targets. Bulgaria is
the only EU member state yet to begin developing the sector.
Offshore wind energy is one of the most promising EU electricity sources
mainly due its intrinsic characteristics such as more predictable renewable
energy-based power supply, cost efficiency, expansion possibilities, cutting-edge technological developments, and limited environmental impact.
Offshore wind energy development also carries long-term economic benefits for coastal communities and a potential for a leap-frogging technological
advancement. The publication of the European Offshore Renewable Energy
Strategy2 in November 2020 has been followed by a number of new governmental commitments for the development of offshore wind, including
from Lithuania3, Estonia4, Latvia, Poland5, Greece, Romania and Spain. The
EU Strategy envisages offshore wind development in all European Seas and
promises the creation of regional cooperation groups in all sea-basins.
CSD estimates the technical wind potential in the Bulgarian territorial waters of the Black Sea at 116 GW6. Although the commercialization of floating
technologies is expected to play a critical role for unlocking this potential after 2030, at least 4 GW offshore wind capacity is feasible in accessible territories (up to 60m water depth) with the currently mature and cost-efficient
bottom-fix concept. Even this small fraction of the Bulgarian territorial waters
might contribute to one third of the electricity generation of the country projected by the end of the decade.7 Large-scale wind power generation in the
Black Sea could help the country on its transition path to cleaner energy supply enhancing also a profound, green economic recovery.
However, as the analysis points out, to unlock this enormous potential, Bulgaria should develop a coherent regulatory and legislative framework, simplify and clarify spatial planning, licensing, grid connection and decommissioning procedures as well as close the legal gaps related to the prevention of
potential conflicts with other economic activities in the offshore area.

1
2
3

4

5
6

7

European Commission, REPowerEU Plan, May 2022.
European Commission, EU strategy on offshore renewable energy, November 2020.
Offshore Wind, Lithuania Pours EUR 7.5 Million into Preparation for First Offshore
Wind Tender, December 2020.
The Baltic Times, Estonian-Latvian joint offshore wind farm project gets underway, September 2021.
Equinor, Breakthrough for Equinor in Polish offshore wind, May 2021.
Trifonova, M. and Vladimirov, M., Wind Power Generation in Bulgaria. Assessment of
the Black Sea Offshore Potential, CSD, September 2021.
CSD, Carbon Neutral Bulgaria 2050: A Cheat Sheet for Policy-Makers, Policy Brief
No. 104, July 2021.
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This report aims to address the risk of missing/ inadequate legislative framework that would undermine the timely formation and potential growth of the
offshore energy industry in Bulgaria, consequently its role for achieving national energy and climate decarbonization targets until 2030. The assessment
below maps existing gaps in the national legislation which deter potential
investors and project developers to finance, plan, realize, and operate offshore
wind energy projects in the Bulgarian territorial waters. It also reviews the
regulatory framework and the policy experience of mature offshore wind
markets in Europe. Finally, the report draws out the contours of a sound national regulations and legislative base in support of the breakthrough of the
offshore wind energy industry learning from the example of well-functioning
regimes in other European countries.
CSD reviews the current renewable energy policy framework including key
strategies, legislation, regulations, and administrative procedures analyzing
its applicability for the characteristics of the offshore wind operations. For
major issues that are distinct for the offshore infrastructure development process, such as permits for undersea construction activities, safety distance between undersea objects or environmental impact assessment, the assessment
evaluates the existing regimes in the Bulgarian legislation.
The analysis discusses the EU legislative framework and its impact on the
Bulgarian regulatory requirements related to the offshore wind power production, transmission, market integration, and technology and infrastructural standards. Based on desk research, stakeholder consultations and external
legal review the report identifies models for offshore wind regulatory setup
that better fit the Bulgarian political and regulatory environment.
The proposed new regulatory framework for offshore wind energy investments takes into account the various perspectives of stakeholder groups such
as industry representatives, the local administrations, financial institutions,
environmental groups, maritime spatial planners, representatives of other
concerned economic sectors.
The successful deployment of the regulatory framework will accelerate the
RES development in Bulgaria in line with the EU 2030 climate targets paving
the way for the unlocking the potential for large-scale generation of low-carbon electricity.

DEVELOPMENT OF AN OFFSHORE WIND ENERGY
REGULATORY FRAMEWORK
Main Governance Gaps

Europe’s offshore wind industry has expanded significantly in the last decade due to its enormous potential to contribute to the achievement of the EU
member states’ energy and climate transition objectives. Offshore wind technology facilitates the generation of large volumes of relatively stable and predictable low-carbon power without being restricted by land use constraints
and long-lasting procedures of land acquisition. The predictability and flexibility of offshore wind energy flows provide a source of operating reserve
stabilizing the energy system and limiting the pressure on the power transmission grid. Recent technological advancements have led to the increase of
capacity factors for power generation resulting in the optimization of energy
business models and larger societal benefits.
However, the deployment rates and scalability of offshore wind energy depend on government policies, the existence of a clear regulatory framework
for investment support, and complexity management which could contribute
to significant project implementation delays if not handled properly. For example, in the UK, 39% of offshore renewable energy market players stated
that the phasing out of government incentives or a shift in political priorities
away from offshore or renewables would have the most negative impact on
investment.8
As in any sophisticated infrastructure project, the success of offshore wind
energy (OWE) investments is very sensitive to the level of legal and regulatory certainty in the country. The project development usually involves a broad
range and type of actors — from developers to various suppliers, contractors, financiers, regulators, but also marine agencies, administrative institutions with overlapping competencies, environmental organizations, and local
stakeholders representing different interests. Therefore, a well-designed and
functioning institutional setup is fundamental to handle the complexity of
marine renewable energy. Any kind of potential conflict or source of administrative burden should be screened and eliminated in advance through sound
legal reforms and a careful planning process.
A sound regulatory framework is especially critical for the success of the offshore wind energy industry in Bulgaria as it will provide a clear signal to international investors that there are legal and regulatory mechanisms to deve
lop a new project. Bulgaria’s renewable energy market has become infamous
for bad governance, excessive administrative burden, unclear regulatory processes for grid connection and permitting, as well as widespread corruption
risks. There is no explicit ban on the construction of offshore infrastructure
in the Bulgaria's section of the Black Sea. However, the sector is not included in the National Maritime Spatial Plan (NMSP), which creates big risks for
potential conflict with other economic activities and collision with existing
procedures related to maritime traffic, environmentally-protected zones, mil8

Freyman, T., Winds of change: Navigating risk in the offshore wind sector, Grant Thornton, November 2018.
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itary restrictions, and other concessionary activities, and technical limitations
based on the grid and port infrastructure.
A regulatory framework specifically dedicated to the offshore wind energy
sector will avoid these collisions and would establish a clear procedural pathway for future investors. The current energy and RES laws leave significant
ambiguity about the regulatory process, allowing for discriminatory treatment against renewable investors and to arbitrary decisions by municipalities, the energy regulator, the electricity district system operators (DSOs), and
the transmission system operator (TSO) among other decision-makers.
The main governance deficits that could block future offshore wind investments include:
• No integration of offshore wind in spatial and environmental planning
due to the mismanagement of spatial and environmental planning related
to protected natural areas. The projects could be subjected to delays in
Environmental Impact Assessment (EIA) approvals, if the regional environment inspectorates fail to meet reporting deadlines, as is the case with
onshore and solar PV projects.
• Unreliability of the support framework, caused either by frequent regulatory amendments or the lack of transparency in the support method,
including on the methodology for the calculation of remuneration of RES
plants due to potential arbitrary or populist decisions by the energy regulator.
• Discriminatory decisions on grid connections where the TSO tends to
transfer the risk entirely to the investor and refuses to implement grid
infrastructure expansion projects without hefty financial guarantees from
investors, no transparency on the cost estimates for the infrastructure upgrades, and excessively conservative forward planning for grid development and expansion.
• Limited cross-border cooperation between TSOs on the joint development
of large-scale infrastructure upgrades along a predictable medium to
long-term timeline.
On all of these issues, there are successful regulatory models in several European countries that have unlocked massive offshore wind energy investment. The following sections elaborate on such examples in detail with the
goal of identifying relevant regulatory solutions for the Bulgarian context.
The resulting model for a new regulatory and legal framework assigns and
aligns responsibilities of the relevant institutions, mandating them to establish stronger administrative capacity and interinstitutional coordination on
offshore wind energy projects. Furthermore, it will strengthen collaboration
and cohesion with neighbouring EU countries in the development of shared
energy and transport infrastructure, which is an important step towards improved energy security and solidarity among the member states.

Development of an offshore wind energy regulatory framework

Existing Governance and
Regulation Approaches
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With first-hand practical experience acquired in the last decade, governments
in leading marine energy markets have improved their administrative capacity and taken a proactive role in spatial planning and infrastructure development as well as in resolving possible conflicts between offshore economic
activities. There are different approaches to the development of an effective
offshore wind energy policy framework, but all of them are dependent on a
common international and EU legal framework. There are common cross-border principles and rules, which should be followed by developers and public
institutions.

The complex nature of marine renewable energy
expansion under international law
Offshore facilities do not usually fall under the legal jurisdiction of coastal
states because they belong to territories regulated under international law.
The EU law on the seas and coastlines draws on the 1982 United Nations
Convention on the Law of the Sea (UN Sea Convention)9. It introduces a universal system of rules referring to the world’s water and natural resources
that should be considered in the discussion of the coastal states’ competency
to apply domestic legal regimes to offshore wind farms.
The convention divides international waters in several jurisdictional zones
(as illustrated by Figure 2), regulated by different legal regimes: the territorial sea, the exclusive economic zone, the continental shelf, and the high seas.
In territorial seas, the legislation concerning aquaculture, the construction of
other types of installations, or cable laying stems mainly from national law.
The coastal state owns the seabed within the 12 nautical mile (nm) zone and
is entitled sovereign rights over this land plot. Beyond territorial waters, the
UN Sea Convention defines the exclusive economic zone (EEZ) of a coastal
state within 200 nm, or approximately 370 km. No particular land rights need
to be secured for this area since the seabed is not owned by anyone. Within
this area, the coastal state only holds functionally limited sovereign rights.
The Convention explicitly declares that littoral states have functional jurisdiction over the exploitation of natural resources in this zone, in particular over
the resources contained within the seabed in the area of the continental shelf,
as well as over specific economic activities such as exploration and environmental protection. In line with the listed rights and duties, countries with sea
access are allowed to utilize renewable energy resources, to authorize and
regulate construction, operation, and use of artificial islands, and to install
structures to exploit these resources under the obligation that the installations
will be removed once the operations cease. Therefore, national procedures
for the approval of maritime activities in the EEZ usually draws on the UN
convention. Onshore legislation applies to offshore structures temporarily or
permanently fixed to the continental shelf (e.g. laying export cables) and is not
applicable to the EEZ.10

9

United Nations, United Nations Convention on the Law of the Sea (adopted 10 December
1982, entered into force 16 November 1994) 1833 UNTS 3.

10

Nieuwenhout, C.T., “Regulating offshore wind energy”, In: Energy Law, Climate Change and
the Environment, Edward Elgar Publishing, 2021, pp. 535–545.
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In the high seas, construction activities are considered part of the ‘freedom
of the high seas’ rights ensuring the protection of wildlife. However, international vessels are allowed to sail in the EEZ and in the high seas, so turbines
within a given offshore wind farm should not impede the freedom of navigation rules.
Figure 2: Jurisdictional zones of the UN Sea Convention, the OSPAR Convention,
the EU Water Framework Directive and the EU Marine Strategy
Framework Directive.
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Per the UN Sea Convention, states also have an obligation to protect and conserve the marine environment. For offshore wind development, these obligations imply limitations on the physical changes to the natural habitat that
might occur during the construction and operation phases, such as noise from
drilling and turbine exploitation, as well as the creation of electromagnetic
fields from subsea or floating power cables. In the planning phase, sites determined for wind power plants should be allocated with special attention
and after careful examination of the potential impact on nature conservation
areas. International environmental law mandates the removal of installations
and equipment at sea at the end of their useful lifecycle according to generally accepted standards. The International Maritime Organisation’s standards
set out that any infrastructure placed in the marine environment should be
designed with full decommissioning in mind, and full removal will be the
default position for marine renewable energy installations. In fact, existing
guidelines for decommissioning of offshore installations adopted by the
International Maritime Organization were initially developed for the oil and
gas industry.11 Later, in 2008, Guidance on Environmental Consideration for
11

IMO, Guidelines and Standards for the Removal of Offshore Installations and Structures on
the Continental Shelf and in the Exclusive Economic Zone, October 19, 1989.
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Offshore Wind Farm Development incorporated these guidelines in the decommissioning of wind farms in the marine environment.12
Human activities at sea are organized according to the concept of integrated coastal zone management, implemented through soft law instruments.
Marine spatial planning represents the most significant tool for organizing marine and coastal activities. The European Union has implemented
an integrated maritime policy which has resulted in the Marine Strategy
Framework Directive (MSFD) adopted in 2008. The Maritime Spatial Planning Directive (MSPD), adopted in 2014, is considered a key instrument to
achieve the targets of the defined policy framework. The MSFD requires EU
member states to prepare national strategies to manage their seas to achieve
and maintain “good environmental status” by 2020. Based on detailed
methodological guidelines, EU countries should implement an ecosystem
approach to assess and maintain the status of their marine resources so
that different uses are combined in a sustainable manner, ensuring their
continuity for future generations. Since offshore wind energy production
competes with a long list of other marine spatial uses and could come into
conflict with marine protected areas, well-coordinated maritime spatial
plans for shared basins become an important component of the national
offshore wind strategic framework. Their purpose is to reduce the conflict
between sectors and create synergies aiming at cross-border cooperation,
and environmental conservation.
Offshore wind development must be fully compliant with the EU’s environmental policy, the cornerstones of which represent the two Nature Directives: Habitats13 and Birds Directives.14 They aim to create a coherent European network of special areas of conservation and protection. In addition to
the measures for the designation and conservation of core protection sites,
encompassed by the EU-wide Natura 2000 network on land and sea, the
legal documents require the application of strict protection regimes. Natura
2000 areas do not a-priori exclude wind energy infrastructure development.
However, the directives require new plans or projects to be undertaken in a
way that does not adversely affect the integrity of the Natura 2000 sites. A
case-by-case assessment procedure to predict any possible negative impacts
should be followed. In 2020, the European Commission (EC) published a
guideline to ensure that wind energy developments are compatible with
Nature Directives, showcasing sustainable realization of wind projects in
39 cases.15 The Habitats Directive requires the permitting procedure to encompass the stages of screening, assessment of cumulative implications to
the protected sites’ integrity, as well as derogation conditions for certain
projects’ acceptance despite the existence of a negative impact. The Habitats
and Birds Directives also require protective measures for certain marine
species, such as cetaceans, seals, reptiles, fish, invertebrates, plants, and sea12

OSPAR Commission, OSPAR Guidance on Environmental Considerations for Offshore Wind
Farm Development, Reference number: 2008-3.

13

EUR-lex, Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats
and of wild fauna and flora (Habitats Directive).

14

EUR-lex, Directive 2009/147/EC of the European Parliament and of the Council of 30 November 2009 on the conservation of wild birds (Birds Directive).

15

European Commission, Guidance document on wind energy developments and EU nature
legislation, November 2020.
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birds.16 Species populations are exposed to different types of offshore wind
plants’ impact — beneficial, negative, balanced, or absent. From the implementation of the ecosystem approach, it follows that the cumulative impacts resulting from the combined environmental pressures of offshore
activities within the whole ecosystem should be measured and taken into
account rather than single effects, which are usually covered by the regular
environmental impact assessments.
Furthermore, EU law introduces requirements for environmental assessments to be applied when authorizing new installations which are likely to
have significant effects on the environment. The legal basis for the assessment is provided by the Strategic Environmental Assessment (SEA) Directive 2001/42/EC17 and the Environmental Impact Assessment (EIA) Directive
2011/92/EU18. The SEA is to be applied to public plans, strategic frameworks,
or programs concerning offshore wind energy, as these are likely to set the
framework for future development consent for such projects. Moreover, as
per the EIA Directive, national authorities determine the impact on the environment for every new wind project or significant change to an existing
wind farm by virtue of its nature, size, or location. Both documents encourage early stakeholder consultations and engagement to improve the environmental data supplied to the ultimate decision-makers. Following the
supranational legal principles, the regulatory framework for offshore wind
farming across European countries holds many similarities (e.g. environmental monitoring requirements, approval process, and type of stakeholders involved), but the approach to implementation differs. The legislative
choices at the national level, from planning and permitting to construction,
operation, and decommissioning, determine the complexity and risk-allocation for concerned economic agents and respectively how the national offshore wind sectors evolve.

Approaches to governing offshore energy development
under national law
When it comes to governing the processes of OWE development, each country charts its own path, often influenced by local factors, combining different
design choices, and invariably evolving them over time. In general, one could
identify different governance patterns in terms of the strategy articulated by
the national governments and its engagement in the planning and development of offshore wind deployment areas. They lead to different implications
for risk distribution and the corresponding cost of the generated energy to
society, as well as the required level of administrative capacity, national authorities‘ resources, and competence in offshore activities.

16

Nordic Energy Research and DNV, Accommodating Biodiversity in Nordic Offshore Wind Projects, Nordic Energy Research, 2022.

17

EUR-lex, Directive 2001/42/EC of the European Parliament and of the Council of 27 June 2001
on the assessment of the effects of certain plans and programmes on the environment (The
SEA Directive).

18

EUR-lex, Directive 2011/92/EU of the European Parliament and of the Council of 13 December 2011 on the assessment of the effects of certain public and private projects on the environment Text with EEA relevance. Wind farms are mentioned in Annex II, which means that
the Member States must determine whether they require an EIA.
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National marine energy strategies
The high capital expenditures needed for the development and construction
of offshore wind energy power plants require a given level of market scale
to justify investment costs, deliver economies of scale, and ensure sufficient
competition between industry players. In addition, the typical investment
models for such projects are extremely sensitive to market uncertainty, which
impacts the cost of capital. A clear national strategy for marine renewable energy diffusion sends a powerful signal to investors and financial institutions.
In turn, the lack of predictable and consistent energy policy and explicitly
stated national ambitions for the development of offshore wind energy potential have stalled the growth of the sector in some European emerging markets.
The long development timelines for offshore wind projects exceed the political mandate of any given government, which is why investors need signals
for accountability and stability of political intentions.
As a first step in the articulation of an institutional commitment towards offshore renewable energy, policy makers should integrate their marine energy
expansion prospects into existing national strategic documents. A clear national strategy sends a powerful signal to the market that there will be ongoing support for the new low-carbon technologies.
The most notable policy measures proving the long-term commitment of the
government to promote offshore energy are credible deployment targets (following the example of Germany), which indicate growth corridors and serve
as a coordination mechanism for other stakeholders such as grid planners,
regulators, the local community, and industrial consumers. Targets can help
inform regulation and unambiguously indicate the government’s intent to
support the industry. The inclusion of deployment targets or requirements
for a minimum amount of offshore wind electricity to be produced increases
the credibility of the whole process.
Roadmaps are another instrument to define a government’s long-term policy
vision and could help overcome a potential stalemate caused by changes in
governments. When they are tied to suitable support mechanisms, they instill
market certainty and investor confidence. The roadmap approach has been
particularly effective in the Netherlands, which introduced a 5-year vision for
offshore wind energy deployment.
Approaches to risk distribution in site development
To reduce the cost for society, governments need to de-risk investments.
Adequate and transparent spatial planning, site identification, and permitting procedures can all significantly limit the risk exposure for developers.
In general, there are two models for the planning, authorization, and implementation (see Figure 3) of OWE projects. Development activities usually
include site identification and investigation, leasing, acquiring grid permits
and consent, and constructing the necessary power grid infrastructure:
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Figure 3: Typical stages of the planning, authorization, and implementation of offshore wind energy projects
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• Centralized or state-led site development puts the responsibility for site
identification, survey, consent, and grid access prior to auctioning the site
on the national authorities, whereby most of the up-front financial risk are
borne by the government. In such a model, the developer only enters the
process at the pre-construction phase by submitting a bid for a specific
project site. Centrally-led models eliminate entry barriers as market participants obtain the same information. The model also supports a more
objective-led assessment of grid capacity, connectivity, and total system
cost, as a central entity can plan and provide visibility for specific sites.
The centralized model is pioneered by Denmark and implemented
in the Netherlands. Currently Germany and Belgium are
also transitioning to this model.
As the industry has matured, identification of suitable zones (zoning) is now
based on pre-elaborated spatial planning instruments such as strategic environmental assessments or marine spatial plans. These forms of initial mapping prevent possible future conflicts with other marine activities and stakeholders. Therefore, national authorities designate exclusivity rights (usually
obtained through a competitive procedure) to interested developers for further investigation, performed by the developers with their internal resources.
At later stage, developers select with certain level of flexibility the most optimal location for their project.
• Developer-led site development benefits from faster implementation than
centralized project preparation, as private actors have industry know-how.
There are also greater incentives to identify the best sites first and most
effectively develop them. This approach is usually combined with initial
marine spatial planning or macro-level mapping of suitable zones. After
national authorities provide the developers with available data about wind
speeds, seabed conditions, water depth, and known site constraints (e.g.
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grid connection, environmentally protected and military zones, marine
traffic, fishing, tourism, etc.), the site’s feasibility needs to be confirmed
from a financial, environmental, and technical perspective. Once this is
done, the developers apply for permits for onshore and offshore activities, which is a necessary step before approaching the final investment
decision and the start of plant construction. Despite the above-mentioned
advantages of the developer-led model, it implies significantly higher upfront risk for developers, which reflects the uptake price of the generated
energy, which is shifted to the final consumer once the project is operational. Furthermore, the experience of Germany, for instance, proves that
this model could lead to project delays related to the unforeseen stakeholder conflicts and the longer lead times in the pre-investment stage.
The United Kingdom follows the investor-led approach

In several emerging markets, such as France and Greece, where governments
are interested in speedy industry scaling up but cannot rely on experienced
administration or ensured significant public investment, hybrid models are
emerging. Following the hybrid approach, national authorities take control
of some parts of the process defining the specific framework of the site development. As a next step, developers participate in a competitive procedure
for market-based support schemes (sliding feed-in-premiums or contracts for
difference) for pre-defined generation capacity which also provide them with
an exclusive right to perform more detailed investigations to localize the best
suitable site within a broader area. In this way, delays resulting from local bureaucracy or the absence of sophisticated planning and administration capacity are prevented. Investors are obliged to provide all results of the maritime
area survey to the national authorities. Once the government support contract
and grid permits are in place, the developer can commence the legal process
of obtaining consent.

Approaches to electrical infrastructure provision
Power transmission infrastructure for offshore wind farm typically encompasses:
Figure 4: Elements of offshore electricity transmission infrastructure
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Source: CSD based on Feifei Zhao et al 202119
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Zhao, F., et al., “Operation practice and regulatory framework of offshore wind grid connection system”, In Journal of Physics: Conference Series, Vol. 1914, No. 1, p. 012013, IOP Publishing,
2021.
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Different concepts for offshore wind power grid connections are in place in
Europe. In most cases, the electricity is exported through high voltage AC
transmission, where TSOs are generally obliged to provide access to the onshore grid. However, this approach is limited by the length of the cables up
to 100 km. For far-shore wind farms, a high voltage DC transmission is better suited. In terms of the design, construction, and financing of the power
transmission infrastructure, offshore energy pioneers have established several forms of responsibility arrangements between TSOs, project developers,
and even third parties.
The TSO-led model is based on the assumption that the construction and operation of the offshore grid infrastructure implies natural monopoly, which
means that these activities would be efficiently performed by the TSO as a
single market player as in the case of onshore infrastructure management. In
countries following this approach, the TSO builds the substation, the export
cabling, and the onshore reinforcements (Elements 2 to 5 listed above are TSO
responsibility), while the developer is responsible only for the intra-array cabling and the connection to the substation. Correspondingly, the TSO’s activities need to be sufficiently capitalized to bear the costs and risks associated with
the establishment and maintenance of the transmission assets. On the positive
side, the TSO model brings a number of advantages such as secured strategic coordination with the onshore grid development and lower societal costs.
The arrangements under the umbrella of the developer-led model range from
full provision by the developer of the offshore grid connection infrastructure,
including onshore substation and cable routing (United States), to more shallow options of charging for a wind farm developer, whose responsibility will
include only elements 1 and 2 listed above. A relevant case is Germany, which
experiences onshore grid constraints requiring national TSOs to place a higher control over grid assets and apply a more coordinated, proactive approach
in terms of grid expansion.
Third-party model: To take advantage of both the above models, an intermediate organisational option can be used, which has been developed and implemented mostly in the UK. It involves a third party owning and operating
the offshore transmission assets. The offshore grid operator is legally separated from the wind farm owner and can be chosen via a competitive process
based on proposed technology and cost effectiveness.
A network grid model may help achieve economies of scale in transmission
when multiple small projects are connected simultaneously. This approach
requires stronger coordination and planning among the different project implementers, which may lead to wasteful spending or to the delay of project
execution. On the other hand, the radial grid model is simpler, easier to plan,
scale, and execute on a project-by-project basis. Single projects in Europe are
notably growing in size, potentially reducing the rationale for building a networked transmission system in some instances.
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Investment support schemes
Coastal states use different instruments to incentivize the deployment of offshore wind technologies and to utilize their resource potential for low-carbon
power generation at sea. The financial support might encompass the cost of
connection of the offshore energy generation assets to the onshore grid, socialised through taxes or through the national transmission operator’s tariffs.
Service provision by national governments, such as grid-connection or micro-siting, as kind of de-risking measures are often referred to as a hidden
subsidy for RES projects.20 However, support might be granted to eligible
technologies in the form of revenue incentives such as feed-in-tariffs (for instance in France) or feed-in-premiums (in Germany and Netherlands among
others) for a unit produced electricity.
Although the feed-in-tariff regime brings the highest certainty to investors
about their revenue streams for a specific time period, it overburdens the
public budget. In comparison to other RES technologies, the economics of
offshore wind energy projects is to a higher extent site-specific, which makes
a fair estimate of the size of the incentive by the regulatory authorities a
difficult task considering also the dynamic power market developments.
Most European incentives schemes for offshore renewable energy production
include a premium on the average electricity market prices, for which
developers compete in special tender procedures. With an increase in the
market maturity of the technology, investor bids will decrease in the following
tenders until subsidies are no longer needed by companies to implement a
project. The zero-subsidies outcome shows that for the respective technology,
there is no need for additional support on the top of the market price. As
has already been the case with solar PV projects, subsidy-free offshore wind
is becoming more attractive. There are already power purchasing contracts
signed with offshore developers in Germany (Orsted and EnBW 21) and the
Netherlands22 without any government support.
Government subsidies provide developers with relative certainty about the
returns from offshore wind projects and timescale requirements to secure the
revenue support, however they leave the implementation risk entirely with
the developer. With the introduction of competitive auctions, developers
no longer have security if, and in which auction round, their projects will
compete. They are also exposed to a great level of uncertainty over the
size, geography, and deadlines of a project pipeline that will proceed to
construction.
Contracts for difference (CfD) is an alternative approach, preferred
in national offshore wind regulations, because it introduces a pricestabilization mechanism in the long run and provides a higher level of
confidence for investors in low-carbon electricity generation. CfDs should
not be misunderstood as a subsidy provision. The contract guarantees
20

Welisch, M., and Poudineh, R., Auctions for allocation of offshore wind contracts for difference in
the UK, The Oxford Institute for Energy Studies, February 2019.
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Reuters, “German agency awards offshore wind licences for 2026 at zero subsidy”, September 9,
2021.
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Wind Europe, “World’s first offshore wind farm without subsidies to be built in the Netherlands”,
Press Release, March 20, 2018.
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additional revenue to RES producers when the wholesale market price is
below the so-called “strike price,” which is a measure of the cost of investing
in a renewable electricity technology. In return, the developers are obliged
to deliver the contracted capacity within a specified timeframe. When the
reference price is higher than the strike price, generators are required to
make payments back to the counterparty (e.g. the state). In other words,
in every settlement hour, they receive a specific amount for the electricity
sold, not more, not less, which is the main difference to the feed-in-premium
support scheme, where generators can keep the surplus in case of a high
hourly electricity spot prices.

Key elements of an OWE regulatory framework
Although the scope of the national regulatory regimes regulating the OWE
operations and the extent of government intervention vary across countries, a
sound legal basis incorporates regulations which address, at a minimum, the
following challenges faced by marine energy activities:
• National administration and competent authorities
OWE development, as an intersection of marine activities and energy
infrastructure provision, might fail into the competencies of a range of
administrative authorities and regulators. To secure optimal coordination,
avoiding institutional overlaps and delays in the project preparation and
implementation, pioneer countries ideally delegate obligations in the ideal
case to specially created or assigned institutions which serve as one-stopshops for the investors. Appointing a single point of contact responsible for
licensing eases the administrative burden and is considered one of the most
important factors for attracting new investors. However, this approach is not
easily transferrable across countries in the short term due to constraints on
resources, administrative conflicts, lack of professional capacity, and overall
bad governance. Good practices also imply the appointment of a competent
court of appeal with first and last instance jurisdiction for all appeals against
administrative decisions. This category addresses competent authorities for
marine activities in the different state jurisdictions as well as the first point of
contact for offshore wind developers.
• Site development, permitting, and deadlines
This element attributes roles and responsibilities to the government bodies
and projects developers in relation to site allocation and investigation. An
analysis of more advanced OWE markets such as Denmark, Germany, and
the Netherlands, among others, indicates a transition from initial opendoor procedures, in which developers start from scratch without guarantee
of ultimately succeeding, to approaches where governments are taking on
greater up-front risk undertaking site investigations or securing grid permits.
Other important aspects relate to the competence setting and permitting in
terms of occupation of maritime space, license to generate/supply electricity,
as well as the deadlines for construction and operation after authorization.
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As a general trend, most countries require at least two different licences: a
construction licence and an exploitation licence or concession. The construction
licence is required for the construction of any installation, and often includes
rules on the safety of the operation, environmental impact mitigation, and
practical information such as how and where the construction will take place.
The exploitation licence for the production of electricity from a wind farm
typically includes the duration of the exploitation phase, information on the
financial and technical capacities of the wind farm owner (assessing whether
the company is technically and financially capable of operating a wind farm)
and details on decommissioning requirements.23
• Managing conflicts with other marine activities and consenting
Consenting and environmental impact assessments have been highlighted as
two of the most significant non-technological barriers faced by the offshore
renewable energy sector.24 The consent process encompasses all institutional
requirements applicable to marine/navigational safety,25 environmental
assessment and monitoring, as well as other preconditions related to socioeconomic impact and public participation. According to EU law, offshore
wind farm developers must undertake an EIA and report the results in
an Environmental Statement.26 The typical environmental assessment
framework includes EIA screening, EIA scoping, consultation coordination,
application examination, and license delivery. The EIA process ensures that
environmental impacts are identified and assessed before authorisation is
given. Potential environmental impacts and socioeconomic consequences
associated with the development of offshore wind farms include the change
of food species availability, bird collision, stress and reduction of biological
fitness, habitat loss as fish may leave area, etc. However, clear and focused
EIA guidance at the EU level is not available, so national authorities design
the consenting processes differently, while institutional guidance to investors
is non-mandatory. In the operational phase, national law might include
regulations related to co-existence with other activities, such as aquaculture
and fisheries.
• Grid access, operation, and decommissioning
Grid access is another vital element of the OWE regulatory framework.
Initially, approaches varied in terms of the economic actor responsible for the
financing and construction of transmission infrastructure to the connection
point on land or parts of it. As the number of offshore wind farms in European
seas rises, constructing individual point-to-point connections for each
23
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one is inefficient and increases impacts to both the environment and local
communities. Opportunities exist to share grid connection infrastructure
between several offshore renewable energy generators. This more strategic
approach is, however, difficult to coordinate, with multiple developers and
timescales and the added challenge of determining an equitable way of
sharing the costs of such an approach. The leasing, licensing, and consenting
processes are perceived as providing an element of ‘joined-up thinking’ that
could balance and coordinate different interests.
Similarly, uncertainties exist when it comes to the end of life of the wind
farms at sea. All coastal states have international obligations to decommission disused installations as defined in the UN Sea Convention and described
in ”The complex nature of marine renewable energy expansion under international
law”. Parties to the Convention are required to remove abandoned or disused
installations or structures to ensure safety of navigation, taking into account
generally accepted international standards, such as the one developed by the
International Maritime Organization or OSPAR. However, common technical
and environmental standards regulating the decommissioning phase are still
under review or yet to be formulated or under review. Securing the obligation
of the project operators to remove power generation assets with minimal environmental impact is challenging from a legislative perspective.27 Existing
regulations do not reflect consistently what components need to be removed,
what can be left in situ. This issue is further complicated through a lack of
knowledge on the environmental impact and cost of certain removal techniques. Apart from the negative externalities such as seabed and noise disturbance, removal activities threaten marine life that might have developed
around these structures. Furthermore, laws on different waste-processing
techniques might affect the possibilities for the recycling of offshore wind
farm components and to maintain the reverse supply chain.
• Investment incentive framework
Investment incentive rules are not always part of the legislative framework.
Usually, the legislative documents describe the main principles of support
provision or investment de-risking commitments of governments. However,
the competitive allocation of any kind of governmental support is common
for the European offshore energy regulatory framework due to the high
complexity of project implementation, risk of negative consequences for the
environment, as well as scarce land and infrastructural resources. Room for
flexibility in designing the preferred incentive mechanism is left out for the
allocating bodies based on technology maturity, outcomes of the previous
support allocation round, as well as marine area-specific parameters.
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This section provides an overview of the practices in place in the leading European offshore energy markets of the United Kingdom, Germany, Denmark
and the Netherlands and sheds light on recent developments in terms of the
regulatory and legal framework, which have evolved more recently in Poland, Romania, and Greece.

United Kingdom28
Starting in 2000, when its first offshore wind farm was built close to Northumberland coast, the United Kingdom turned into the world’s leader in offshore
wind energy, holding 28.9% or about 11 GW of the world’s installations.29 The
national “Offshore Wind Sector Deal” has strongly contributed to sectoral innovation and to the scaling up of offshore wind projects. In 2020, the UK government boosted its commitment to reach 40 GW in offshore wind installed
capacity by 2030 and set a 1 GW floating target securing £160 million for the
modernization of ports and manufacturing infrastructure.30 Moreover, a new
Contract for Difference scheme requires 60% UK content in offshore wind projects to attract new investments in local manufacturing and to increase the UK’s
global competitiveness. In response to the Russian invasion of Ukraine and the
resulting surge of power prices, the British Energy Security Strategy raised
the offshore wind ambition up to 50 GW by 2030, including a higher target of
5 GW of floating offshore wind capacity.31 The government has vowed to cut
the approval process from four years to one, introducing a fast-track approval
process for priority projects. Currently, five projects totalling 7 GW have secured financial support in the framework of the British Round 4 leasing program.32
The biggest ever round of the UK government’s flagship auction scheme secured a 35% increase in the country’s overall capacity to be realized by new
offshore wind projects at prices almost 70% less than in the first round of
contracts for difference allocation in 2015.33 “Round 4” and “ScotWind” respectively are offshore wind leasing programs that allocate seabed rights for
offshore wind developers. Prospective participants identify and propose sites
within previously selected areas for which characterization data and analysis
has been made available. Within the competition procedure, the Crown Estate
assesses the potential bidders’ financial capability, technical experience, and
legal compliance, as well as the financial and technical robustness of the proposed projects in the next stage.
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Box 1: United Kingdom
Maturity of offshore
wind development’s
legal base

The Energy Act 2004 put in place the legal framework for offshore renewable
energy projects beyond the UK’s territorial waters
Energy Act 2013 (capacity targets, grid upgrades, CfD);

Acts governing offshore
wind development

The Electricity Act 1989 (requirement of consent for offshore wind and water driven
generating stations, applicable in England and Wales);
UK Marine and Coastal Access Act 2009 (MCAA);
Marine (Scotland) Act 2010;
Planning Act 2008 (Development Consent Order).

Regulatory
Competence
England and
Northern Ireland
Wales
Scotland

• Department for Business, Energy and Industrial Strategy (BEIS);
• Ofgem is responsible for electricity licensing and market regulation;
• The Crown Estate/ Crown Estate Scotland awards leases for offshore wind
farms;
• Marine Management Organization for licensing and enforcement in English
waters and EEZ of Northern Ireland;
• Planning Inspectorate responsible for DCO;
• Welsh Ministers and Natural Resources Wales;
• Scottish Ministers responsible for licensing and executive agreements;
• Marine Scotland Licensing Operations Team is licensing and enforcement
authority.

Site identification
approach

Developer-led site identification within bidding areas, whose boundaries are based
on regions determined by the Crown Estate’s resource and constraints analysis

Site development
approach

Leases for offshore wind sites (option agreements which give them the right to
develop offshore wind farms on specific areas of seabed)

Responsibility for
offshore transmission
assets

Developer-build/Transmission system owner-build

Grid connection and
ownership

OFTO regime, run by Ofgem though competitive procedure
Habitats Regulations Assessment

Environmental
consenting

Department for Environment, Food and Rural Affairs (DEFRA)/Welsh
Government - Environmental policy
Natural England/Natural Resources Wales (NRW) - Statutory nature conservation
bodies
CfD granted by Low Carbon Contracts Company for 15 years.

Investment incentives

The Floating Offshore Wind Demonstration Programme rolled out a competitive
funding scheme to support the floating offshore wind industry.
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Competent authorities, site development, permitting, and deadlines
The Department for Business, Energy & Industrial Strategy (BEIS), supported
by 43 agencies and public bodies, has the overall responsibility for offshore
wind industrial strategy in the UK, leading the government’s relationship
with business. BEIS oversees energy and climate policy and legislation for the
entire United Kingdom.
The Crown Estate plays a major role in the development of the offshore renewable energy industry with its rights to exploit natural resources to generate electricity within the Exclusive Economic Zone around England, Wales,
and Northern Ireland and to manage the seabed out to the 12 nm limit. It
acts as a one-stop shop for OWE developers on behalf of the monarchy; in
particular, it is particularly responsible for the seabed leasing and permitting
process. For Scotland, the corresponding authority is Crown Estate Scotland.
Both institutions aim at making seabed rights available to investors working
together with affected stakeholders.
The marine planning institutions are also not uniform across the UK. The
Marine Management Organisation (MMO) drafts and implements maritime
spatial plans in England and administrates marine licenses. Marine Scotland,
Directorate of the Scottish government, carries out similar responsibilities. In
Wales, the national marine plan has been produced by a team of civil servants
based in the Marine Policy Branch of the Marine and Fisheries Division of
the Welsh government. However, marine licensing is undertaken by a separate organisation, Natural Resources Wales. In Northern Ireland, the Marine
and Fisheries Division, Department of Agriculture, Environment and Rural
Affairs (DAERA NI), is charged with responsibility for marine planning and
licensing.34 With the passing of the Marine and Coastal Access Act 200935 a
new system of integrated marine management, planning, and licensing for
marine activities wasintroduced, with legislation applying to the individual
administrations. Consequently, in the context of the Marine Policy Statement,
England, Scotland, and Wales adopted their marine plans between 2014 and
2019, the Northern Island published its document for public consultation.
Based on the 12 nm delineation, the plans define “inshore” (within the 12 nm
range) and “offshore” sites.
In the formal process of site identification, the Crown Estate undertakes
analysis of marine spatial constraints based on its Marine Resource System
GIS tool and discusses it with the countries’ marine planning teams (MMO,
Welsh government, and DAERA NI) to identify the least constrained areas
in English, Welsh, and Northern Irish waters with respect to the potential for
offshore wind development. The draft spatial constraint analysis undergoes
peer review and validation by external experts.36 Two-stage regional refinements convert the pre-selected areas into bidding areas considering further
boundaries such as defence activities, visual sensitivity, overlap with shipping lanes, or environmental risks. Developer-led site identification is then
34

Slater, A. M., and Claydon, J., “Marine spatial planning in the UK: a review of the progress and
effectiveness of the plans and their policies”, in: Environmental Law Review, 22(2), 85-107.
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Legislation.gov.uk, Marine and Coastal Access Act 2009.
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The Crown Estate, Resource and Constrains Assessment for Offshore Wind. Methodology Report,
September 2019.
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permitted within the bidding areas, supported by data and analysis provision
by the Crown Estate. This approach allows flexibility for developers to utilize
high resolution data and local knowledge.37 However, applications for seabed
leases can only be made to the respective authority when leasing rounds are
open. Potential bidders in Round 4 were invited to participate in a five-stage
leasing process with the steps illustrated in Figure 5: 38
Figure 5: Offshore wind planning and development process in UK.
OBTAINING EXCLUSIVE SEABED RIGHTS: 5-STAGE LEASING PROCESS
Assessment of
potential bidders’
financial capability,
technical experience
and legal compliance

Evaluation of
the financial and
technical robustness of
projects submitted by
pre-qualified bidders

A multi-cycle bidding
process, using option
fees bid by eligible
bidders to determine
preferred bidders

Habitats Regulations
Assessment of
the Leasing plan
performed by
The Crown Estate

Concluding
Wind Farm
Agreement for
Lease with
The Crown Estate

DEVELOPMENT AND CONSENTING
EIA/Screening opinion or Screening decision
Development Consent Order and Marine Licence as part of it
Consent for the construction of the wind farm’s offshore cable connection to the onshore grid and associated onshore permissions
Generation License (the Electricity Act 1989)

GRID CONNECTION
Аgreement with National Grid to connect to the transmission network

PROCUREMENT AND CONTRACT FOR DIFFERENCE

Source: CSD based on The Crown Estate38

Bidders’ capability to deliver an offshore wind project in the UK is assessed
based on a set of financial, legal, and technical criteria. Bidders may bid as
either a sole bidder, or as part of a consortium. As a next step, financial and
technical information for projects submitted by pre-qualified bidders is collected and evaluated. Projects must meet the capacity requirements within the
boundaries — 400 MW and 1.5 GW with minimum density of 3 MW per km2.
Upon completion of the tendering process, exclusive seabed rights are awarded by the Crown Estate in the form of an Agreement for Lease with a 10-year
period to exercise the option. Once the Crown Estate identifies and approves
the cable routes for the project, a Transmission Agreement for Lease will also
be awarded with the same duration end as the Wind Farm Lease Agreement.
During the option period, the developer will be permitted to carry out surveys and install measurement equipment within the option area in order to
develop the project.
To proceed with construction, project developers apply for several statutory
consents. The Secretary of State for Business, Energy and Industrial Energy
issues the so-called Development Consent Order (DCO) for at least 400 MW
projects via the Planning Inspectorate under the provisions of the Planning Act
2008, which applies for England and Wales. In Scotland, a consent under Section
37

The Crown Estate, Offshore Wind Leasing Round 4: Regions Refinement Report, September 2019.
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The Crown Estate, Offshore Wind Leasing Round 4: Delivering a low carbon future, Updated June
2021.

Development of an offshore wind energy regulatory framework

33

36 of the Electricity Act 1989 gives a developer permission to construct and operate an electricity generating station for plans over 1 MW in territorial waters
and larger projects over 50 MW in the zones beyond 12 nm. Marine Scotland,
as principal competent authority for planning and decision-making, manages
the entire licensing process from screening/scoping consultations to the delivery of a Marine Licence, thus covering all elements of offshore developments.39
When the developer has exercised its options under the Wind Farm and Transmission Agreements for Lease, it will enter into leases with the Crown Estate,
with construction and operation rights granted for 60 years. The developer
will have a break right in the Wind Farm Lease after 25 years from project
completion, ensuring that the developer is required to commit to at least a full
life-cycle operation, with flexibility after that with a rolling three-year break
option to allow for re-powering, life extension, or decommissioning.
Developers will also require consent for the construction of the wind farm’s
offshore cable connection to the onshore grid and associated onshore permissions. This may be applied for under the DCO, or separately. They will also need
an agreement with the National Grid to connect to the transmission network.
Finally, developers bid in CfD auctions for support to build and run the wind
farm. Prior to the auctions, investors make their final investment decisions.
Conflicts with other marine activities and environmental risks
The Crown Estate undertakes a Habitats Regulations Assessment of its leasing plans to study whether they adversely affect the integrity of the special areas protected under the European Environmental Protection Directives. Furthermore, if the leasing plan affects integrity, mitigation measures should be
implemented. Otherwise, projects under the plan cannot be realized. Where
authorities expect significant environmental impact, they require an EIA and
development or planning consent cannot be issued until it has been taken into
account. Applicants for an EIA should submit environmental statements with
any planning applications, ask for a screening opinion (from the local authority), or ask for a screening decision (from the Secretary of State for BEIS).
Grid access, operation, and decommissioning
The National Grid is required to make a connection offer to anyone wishing to
connect to its transmission system, but the developer must apply for the connection. The developer must then enter into a bilateral connection agreement
with the National Grid and a construction agreement, according to which the
generator finances and constructs the offshore wind transmission assets to
bring the energy onshore. For the operational period, those assets are transferred to the Offshore Transmission Operator (OFTO). The developer also has
the choice to go for the “OFTO build” model, where Ofgem runs a tender to
appoint an OFTO who has the responsibility of constructing and operating
the offshore wind farms transmission asset. OFTO selection through tenders
run by Ofgem was originally seen as a way of de-risking offshore wind projects, but it means that each developer is effectively looking at its own connection in isolation.
39

The Scottish Government, Marine Scotland Consenting and Licensing Guidance: For Offshore
Wind, Wave and Tidal Energy Applications, October 2018.
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Pursuant to Energy Act 2004, Sections 105 to 114, project developers and operators must present decommissioning programs covering the marine installations, including electric lines, to the competent authorities (Crown Estate
at the end of agreement of lease or the Secretary of State at the end of project
life). The decommissioning program is a prerequisite for receipt of all other
relevant permits for project realization. This makes the United Kingdom the
most advanced country in terms of decommissioning regulation. The Energy
Act 2004 grants the Secretary of State the power to put charges for decommissioning in place through secondary legislation.
• Investment incentive framework
Since 2002, the UK government has provided a clear framework for incentivizing low-carbon energy technologies, including offshore wind, initially
via the Renewables Obligation and currently through the CfD regime. The
CfD mechanism serves as a core instrument for delivering the UK’s Electricity
Market Reform and the successful implementation of its decarbonization policy. New renewable energy projects, including those utilizing wind resources
at sea, compete against each other in technology-neutral auctions for fixed uptake prices granted for 15 years. To date, four CfD rounds have taken place —
in 2015, 2017, 2019 and 2022, respectively, — managed by BEIS.40
Applicants fulfilling certain pre-qualification criteria and possessing all necessary permits as well as a grid connection agreement are invited to submit
their sealed bids containing a strike price for each megawatt hour of metered
output, alongside the project capacity and target date of the plant’s commissioning. The strike price varies between a minimum of GBP 0.01 and the administratively set ceiling prices for the respective technology.41 The Contracts
for Difference (Allocation) Regulations 201442 lays down the eligibility requirements and the rules of the allocation. Great Britain’s electricity transmission
network, the National Grid, is responsible for running the allocation process
as a delivery body. It collects the offers and ranks the submitted bids on the
basis of their strike price, irrespective of the year for which they bid into. The
successful bidders enter into long-term power purchase agreements with the
government-owned Low Carbon Contracts Company. In case of non-delivery
of its contract duties, the developer will be subject to disincentive mechanisms,
resulting in non-eligibility to participate in the next CfD auction for two years.

Germany43
With а total of 7.8 GW of installed capacity and 1501 installed turbines,44 Germany is the second largest offshore wind energy market in Europe. As part of
40
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41

In Round 4 the administrative strike price for offshore wind projects expected after 2025
amounts to GBP 46/MWh in 2012 prices.
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Legislation.gov.uk, The Contracts for Difference (Allocation) Regulations 2014.
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its RES expansion plan, the country has set a target of 30 GW offshore wind
installations by the end of the decade. In order to accommodate the expected OWE growth, a transmission project, SüdLink, is currently underway to
strengthen onshore North-South transmission links and better connect large
power demand areas in the South to offshore resources in the North.
Box 2: Germany
Maturity of offshore
wind development legal
base

Renewable Energy Sources Act enables the industrial start of offshore wind
developments in 2000.
In 2020 the Offshore Wind Energy Act was amended.
Current shift from developer-led approach to centralized.
Energy Industry Act/ Energiewirtschaftsgesetz;
Renewable Energy Source Act/ Erneuerbare-Energien-Gesetz;

Acts governing offshore
wind development

Offshore Wind Energy Act/ Windenergie-auf-See-Gesetz 2017;
Offshore Installation Act/ Seeanlagengesetz;
Environmental Impact Assessment Act/ Gesetz über die
Umweltverträglichkeitsprüfung

Regulatory Competence
(National State)

• Federal Maritime and Hydrographic Agency specifies the deployment areas in
the German EEZ to be auctioned and carries out the preliminary investigation of
the areas.
• Federal Agency for Nature Conservation is the competent nature conservation
authority for the EEZ.

Regulatory Competence
(Costal State)

• Federal Waterways and Shipping Administration

Site identification
approach

Centralized based on ‘Site development plan’ prepared by the Federal Maritime
and Hydrographic Agency

Site development
approach
Responsibility for
offshore transmission
assets

Transition from developer-led model to centralized approach because of costly grid
delays which translate into higher financial burden for power consumers.
Offshore area development plan available
TSO-build
AC offshore substations: owned by developers

Grid connection and
ownership

Two TSOs are involved in grid expansion and planning (TenneT in the North Sea,
50Hertz in the Baltic Sea and onshore grids in the North-East). They own and
manage the HVDC connection.

Environmental
consenting

Developers prepare a separate environmental report in compliance with the
Environmental Impacts Assessment Act
Initially, feed-in tariffs, but evolved into auctions with PPAs.
Federal Network Agency announces the auction.

Investment incentives

Subsidy type: Auction winners receive the strike price in the form of a feed-in
premium for 15 years, cap is legally determined.
First zero-subsidy projects expected to be online in 2025.
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Competent authorities, site development, permitting, and deadlines
The offshore wind energy sector in Germany is regulated by several laws.
The German Offshore Wind Energy Act45 effective as of 2017 sets new auction and permission regimes for all installations commissioned after 2021.
With this law, Germany is moving towards a centralized development model
and tender regime, so that wind farms put in operation from 2026 will have
to win a tender for a pre-developed offshore site. In the transition period between 2021-2025, only projects with advanced planning status will be commissioned.
The Offshore Wind Energy Act regulates the site development plan,
which is drafted and maintained by the Federal Maritime and Hydrographic Agency (BSH46) based on preliminary investigations conducted
by the Federal Network Agency. BSH, an authority within the Federal
Ministry of Transport and Digital Infrastructure, operates as a one-stop
shop for developers, being competent for applications, maritime safety,
and security and protection of the marine environment within the German EEZ, where most offshore installations are built. The authority prepares standards with the minimum requirements for geophysical, geological, geotechnical, and environmental studies. Within German territorial
waters, the approval of offshore wind farms, including the laying of onshore export cables for all installations regardless of their location, lies
with the federal authorities.
The mapping of potential deployment areas contains the technical planning specifications of each site, including expected installed capacity, as
well as a timeline for their auctioning.47 That indicates that the capacity of
a specific site will be limited or even fixed, which leads to an implicit limitation or fixation of the capacity density.48 The Federal Maritime and Hydrographic Agency conducts full project certification of the wind turbines
and offshore substations, plus annual in-service certification of operating
wind power plants to attest that the installation fulfils the technological
BSH standards.
As per the Offshore Wind Energy Act, only successful bidders in the
auctions authorized by the Federal Network Agency may apply for the
planning approval procedure, in addition to the granted right to an
onshore grid connection corresponding to the capacity of the plant. The
project developer commits to the construction of the installation in the
next 2.5 years under several legally-binding milestones. The deadlines
are determined by the Offshore Wind Energy Act in combination with

45

Bundesministerium der Justiz, Gesetz zur Entwicklung und Förderung der Windenergie auf See
(Windenergie-auf-See-Gesetz - WindSeeG) [Development and Promotion of Wind Energy at Sea Act
(Wind Energy at Sea Act - WindSeeG)], 13.10.2016.
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Bundesamt für Seeschifffahrt und Hydrographie, Site Development Plan 2019 for the German
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grid development deadlines set by the Energy Industry Act. The failure
of the developer to comply with the milestone deadlines is sanctioned via
penalty payments, and in the worst case, with the withdrawal of the bid
acceptance, which may be imposed by the Federal Network Agency. The
operation rights last 25 years, after which a new application for extension
should be submitted. Approvals for onshore and coastal activities must be
additionally obtained.
Conflicts with other marine activities and environmental risks
For the coordination of all possible space uses that might occur in a certain
area, Germany applies a step-by-step system for spatial planning on the federal, state, and regional level as laid down in the Federal Spatial Planning
Act. The site development plan prepared by BSH complies with the Environmental Impacts Assessment Act49, which requires the developer to prepare a separate environmental report. Potential conflicts with maritime traffic
are managed by the Federal Waterways and Shipping Agency. The Agency
possesses the legal right to deny permission for an offshore wind project if
the farm would hinder the safety and efficiency of maritime traffic. The construction and operation of the offshore connection power transmission lines
connecting the project to the energy grid are not included in preliminary
investigations.
Grid access, operation and decommissioning
Only winning bids are entitled to grid connection for power plant capacity
as per the accepted bid. The site development plan presents the technical
specifics for alternative grid connection concepts and determines which
type should be implemented for a concrete pre-investigated area. The
document provides information about the need to build a substation,
its exact location, in addition to the location of the route corridors for
offshore power transmission lines, and the point where the undersea
cables cross the border between the exclusive economic zone and the
grid access point.
Responsible for the connection is the respective TSO which has to
publish on its website estimated and binding completion dates for the
grid connection. The TSOs are obliged to finance and construct the grid
connection under the Energy Industry Act, for which they are entitled
to reimbursement. The costs are ultimately included in an offshore grid
(liability) levy to be paid by the end consumers. Since 2019, the levy
includes not only the additional costs arising from claims for damages in
case of delayed completion or scheduled and unscheduled interruption
caused by maintenance or defect, but also the entire cost of the grid
extension and construction.

49

Bundesministerium der Justiz, Gesetz über die Umweltverträglichkeitsprüfung (UVPG) [Environmental Impact Assessment Act], 12.02.1990.
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Planning approvals issued by BSH contain special provisions for dismantling offshore installations along with crossing structures, and they are
disposed of onshore in case the approval loses its validity for any legal
reason. Foundational components installed into the seabed must be dismantled in a way that ensures that any parts remaining in the seabed are
deconstructed to at least a depth that avoids risks to shipping and fisheries, even in the case of soil movements. In practice, the project developer
tends to be obligated to establish the type, scope, and amount of the security, and provide a calculation of the expected decommissioning costs
along with a validation of the cost calculation by a recognized financial
auditing firm. 50
• Investment incentive framework
With the amendment of the Offshore Wind Energy Act in 2017, Germany
began to apply a reverse auction system in which the government would
no longer determine the market premium. From 2021, the Federal Network
Agency accepts annual bids of the requested by the investors support covering
projects with capacity of between 700 and 900 MW. Tenders are designed
on the basis of the lowest bid set as the price per kilowatt-hour. In case of
several zero support bids, the decision who from the applicants would receive
the permit is taken on a lottery principle. The successful bidder is awarded a
contract for the construction of an offshore wind power plant on a previously
identified and investigated area taking use of the entitlement to connect the
awarded capacity to the onshore grid connection.

Denmark51
Denmark is one of the leaders in developing wind power and has installed
onshore wind turbines since the 1970’s. With the installation of the first
offshore wind farm in 1991, off the coast of Vindeby, the country pioneered
the world market for offshore wind energy. Danish national authorities also
have the world’s longest experience with tenders for offshore wind power
investments. Between 1995 and 2019, fourteen different offshore wind farms
were constructed in Denmark, with a total capacity of 1.7 GW. As part of
the Danish Climate Action Plan of 2020, the Danish government approved
two “energy islands,” one in the North Sea and one in the Baltic Sea, with a
combined capacity of 5 GW to be constructed by 2030. With two additional
projects (Hesselø and Thor zones) the country plans to add up to 7.2 GW
of offshore wind capacity by the end of the decade, becoming entirely
independent of fossil fuels by 2050.
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Smartport, Offshore wind farm decommissioning. An orientation of possible economic activity in the
South Holland region and the Rotterdam port area, 2020.
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This section is prepared based on information published in Danish Energy Agency, Royal
Danish Embassy In Vietnam, Electricity & Renewable Energy Authority, Study on criteria
and regulatory setup for efficient and sustainable offshore wind market in Vietnam, November 2021; DNV, Regulators and legislation for offshore wind in selected countries, June 2021,
and Hogan Lovells, Offshore Wind Worldwide. Regulatory Framework in Selected Countries, 2020.
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Box 3: Denmark
Maturity of offshore
wind development legal
base

Mature legal framework.
Act on the planning and construction of an energy island in the North Sea,
presented to the Danish Folketing (Parliament) in October 2021, expected to be
adopted by the end of 2022
Act on Maritime Spatial Planning;

Acts governing offshore
wind development

Promotion of Renewable Energy Act;
Power Supply Act;
Environmental Assessment Act (Act no. 973 of 25 June 2020).
Danish Energy Agency (DEA) in cooperation with:
• The Danish Environmental Protection Agency (DEPA)

Regulatory Competence
(National State)

• The Danish Maritime Authority (DMA)
• The Danish Working Environment Authority (DWEA)
• The Danish Safety Technology Authority (DSTA)
• The Danish Emergency Management Agency (DEMA)

Regulatory Competence
(Coastal State)

DEA, Danish Coastal Authority, municipality could submit veto to proposed
projects

Site identification
approach

State-led, conducted by the DEA; several screenings of Danish waters and
GIS-based sensitivity analysis performed so far

Site development
approach

Both, developer-led and centralized by the DEA and Energinet

Responsibility for
offshore transmission
assets

TSO-build and owned

Grid connection and
ownership

TSO-led
State-conducted environmental screenings;

Environmental
consenting

Investment incentives

Danish Environmental Assessment Act provides rules and guidelines for EIA
Minister for Climate and Energy only approves the commissioning of infrastructure
assets for which EIA has been performed.
Feed-in premium (sliding)
15 years (+1 year for banking if full load hours not met)
Competent authorities, site development, permitting and deadlines
Two main actors administer the process of development and permitting offshore wind facilities in Denmark. The Danish Energy Agency (DEA) regulates the national energy sector, including nearshore and offshore wind
farms, issues all licenses, and acts as a one-stop shop for developer interac-
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tion with other authorities. Coastal municipalities have the right to exercise
their authority over projects located in Danish territorial waters within a
15 km range and to veto them. Pursuant to governmental orders, the TSO
Energinet supports the DEA in performing preliminary site investigations
necessary for the strategic impact assessment of the projects prior to launching the tenders for new offshore wind capacities. Furthermore, the Danish
Coastal Authority is responsible for the Port Facility, Danish Maritime Authority, which hosts the operation and maintenance activities of offshore
wind parks.
The Act on Maritime Spatial Planning provides the general framework
for setting up maritime activities. Since 1995, a spatial planning committee for offshore wind, led by the DEA, is responsible for planning and
coordinating the development of suitable sites and the associated transmission grid.
The Promotion of Renewable Energy Act is the legal document applicable
to both onshore and offshore site development and the promotion of RESbased power generation. The Power Supply Act ensures that the new
electricity generation project operates in accordance with the security of
supply guidelines and economic, environmental, and consumer protection
considerations.
Project developers have access through two different procedures for offshore
wind farm development in Denmark: either via tender auctions held by the
Danish Energy Agency or via an “open-door procedure.”
A competitive auction-based system has operated in Denmark since 2005.
During the tenders’ preparation, the Danish authorities are responsible
for all aspects of planning, including predetermined capacity and design,
while private developers and operators join the pre-construction phase
of the offshore wind farm. The responsible authorities, the DEA and
the TSO, perform the site investigation surveys, the results of which are
necessary for the strategic impact assessment of the tender. After a callfor-tender round with draft specifications and a pre-qualification process,
the bidders then submit their offers at a fixed price per kWh of electricity
produced. The eligibility of project developers to participate in tenders vary
from project to project, but usually includes requirements on minimum
annual turnover, equity ratio, long-term debt ratio, and offshore energy
infrastructure construction references. The winning bidder is granted an
exclusive right to develop the wind farm in the tendered site and is granted
an operation license according to predefined terms and conditions settled in
the concession agreement.
Following the open-door procedure, developers submit an application for a
pre-investigation license for a selected area outside those reserved for tenders
by their own initiative. The DEA evaluates the suitability of the indicated
area and the possible conflicts with other governmental bodies which could
block the project’s implementation. Once possible conflicts are resolved
in the consultations and no other reasons for denying the license exist, the
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Agency officially authorizes the project developer to carry out preliminary
investigations. In case the results of the studies are promising, a construction
license is also released.
Both models have a similar licensing procedure as shown in the figure below.
The pre-investigation license entitles the investor to carry out investigations
for the construction of the offshore installation within one year. The requirements for obtaining it depend on the procedure the developers go through.
An environmental impact assessment report has to be submitted to the DEA
for approval before obtaining the licenses for turbine installation, plant exploitation, and electricity production.

Pre-investigation
Licence

Construction
Licence

Electricity Production
Licence

Electricity Production
Authorisation

Conflicts with other marine activities and environmental risks
Denmark’s long experience with offshore wind projects serves as а good
example for opening OWE areas based on marine spatial planning and
accommodating biodiversity considerations through strategic screening
processes. The overall process starts with general site-studies, identifying
“no-go” areas, before continuing with fine-screening processes to identify the locations with the best conditions for energy production and the
least environmental impact. Starting in 2004, the country has carried out
five screenings (2004, 2007, 2012, 2018, 2019) of its marine waters covering aspects ranging from physical factors, such as wind conditions and
annual wave height, to ecological factors, such as spawning grounds for
fish and nesting areas for birds, nature conservation, cultural heritage,
and the visual landscape. A GIS-based sensitivity analysis, backed up by
available information on environmental resources for the screened areas,
as well as stand-alone environmental studies, are used to rank proposed
offshore wind sites sensitivity to the development of wind turbines and
cables. Owners of wind farms are obliged to compensate the depreciation
of residential property caused by wind farms if such depreciation exceeds
1% of the property value.
Grid access, operation, and decommissioning
Energinet.dk is responsible for the electricity transmission infrastructure in
Denmark and it constructs, owns, and maintains both the transformer station
and the underwater cables for the tendered offshore wind farms. Since the
grid connection point is placed offshore in tendered offshore wind farms, the
investor is responsible only for the intra-array cabling up to the grid connection point. However, in open-door projects, the developer pays for the grid
connection to the coast. Terms and conditions for grid connection are stipulated by the DEA in the construction license and the electricity production
license. The investor must also submit a verification report to the operator of
the grid, in which the wind farm owner must prove that the wind farm com-
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plies with all applicable technical, functional, and legal requirements. If all
requirements are met, the grid operator is obliged to connect the wind farm
to the grid.
In Denmark, the construction permit specifies decommissioning liabilities
of the operators and their obligation for restoring the soil to its original
state at their own expense. Concession holders submit integrated plans
for decommissioning to the DEA at least two years before the final
decommissioning. The Danish government requires a bank guarantee for
dismantling the project that must be issued no later than 12 years after
commissioning. The financial guarantee amounts to at least EUR 80 million
per project (of which at least EUR 14 million must be issued by a financial
institution).
Investment Incentive Framework
The Danish government incentivizes offshore wind energy investments in
multiple ways, namely through clear procedures, balanced risk allocation
between the investors and the state, publication of draft licenses from the
DEA, preliminary technical dialogues with the potential tender participants,
priority grid connection, and the right to extended duration of operation
licenses.
Danish offshore wind tenders include a prequalification round and bid
bonds per 100 MW to deter speculative bids and ensure that bidders
have suitable competencies to deliver the project. This reduces the risk
of non-delivery but can also reduce the level of competition between
bidders. Furthermore, the developers are obliged to spend 20% of their
construction costs on Danish suppliers and receive additional subsidy
in case the local content exceeds 30%. The winning bid, i.e., the project
owner, is then guaranteed the permit for construction and connection to
the onshore grid upon signature.
Wind projects in Danish waters approved through tenders are entitled to
Contracts for Difference. The calculation of the compensations takes place
on an hourly basis referring to the difference between the fixed bid price
and the fluctuating (positive) wholesale price of electricity for the area in
which the project is located. Only power volumes supplied to the grid are
entitled to compensation, which is limited to a fixed amount of electricity
produced.
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Netherlands52
The Netherlands is a front-runner in cost-effective offshore wind development.
The total installed capacity for offshore wind power in the country was around
2.5 GW in 2021 and should reach at least 4.5 GW by 2023,53 complying with the
Energy Agreement for Sustainable Growth,54 which was signed by 47 Dutch
organizations in 2013. The Energy Agreement aims to make the country less
dependent on energy imports and tackles the problem of a misguided climate
change policy based on short-sighted political considerations. The Climate
Agreement, a cornerstone of the Dutch climate policy since 2019, cements
these ambitions. The Dutch government aims to reduce greenhouse gas
emissions by at least 55% by 2030 compared to 1990 levels and to achieve
carbon neutrality by 2050.55
Offshore wind energy is seen as the main pillar for achieving the climate
neutrality targets with the potential to contribute 40% of the final power
demand in the country by the end of the decade. With regard to the period
up to 2030, the updated Offshore Wind Energy Roadmap reflects the huge
economic potential for marine renewable energy in the Netherlands and
doubles the planned offshore wind installed capacity to 21 GW by 2030. The
additional target can only be achieved in zones which are designated by the
North Sea Programme between 2022-2027. Due to the intense use of the Dutch
North Sea and the scarce land availability, the government plans concrete
measures such as clustering wind farms with much higher capacity density,
achieving agreements with stakeholders from all relevant sectors56 for
designation of additional areas, financing administrative capacity building,
and nature conservation measures. The financial resources needed for the
offshore wind energy roll-out until 2030 are estimated at EUR 26 billion
investments cost, including additional offshore grid extension.57
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This section is prepared based on the governmental information portal Noordzeeloket,
RVO’s offshore wind manual, Dutch Offshore Wind Energy Act and its latest amendments,
Dutch Water Act, Governmental Offshore Wind Energy website, Parliamentary Letter Supplementing the Updated Offshore Wind Energy Roadmap 2030.
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Directorate-General for Climate and Energy. Parliamentary Letter Supplementing the Updated
Offshore Wind Energy Roadmap 2030.
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Directorate-General for Climate and Energy. Parliamentary Letter Supplementing the Updated
Offshore Wind Energy Roadmap 2030.
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Box 4: Netherlands
Maturity of offshore
wind development legal
base

Offshore Wind Energy Act adopted in 2015 to simplify decision-making, last
updated in 2021 to integrate new ambitions and more flexible, state-led approaches
• Offshore Wind Energy Act: integral legal framework for the large-scale
realization of offshore wind energy;

Acts governing offshore
wind development

• Amendment to the Offshore Wind Energy Act to support the offshore wind
energy declaration;
• Water Act: management of water systems;
• Electricity Act;
• Nature Conservation Act.
• Minister of Economic Affairs and Climate Policy: zone designation;
• Ministry of Infrastructure and Environment: zone designation;

Regulatory Competence
(National State)

• Directorate-General for Public Works and Water Management (Rijkswaterstaat):
monitors the planning, construction, and operation of offshore wind plants;
• National Mines Inspectorate: monitoring health and safety of exploration areas;
• Netherlands Coastguard: maritime security and marine traffic in the North Sea;
• Netherlands Enterprise Agency (RVO): manages the tenders;

Site identification
approach

State-led based on the Offshore Wind Energy Roadmap

Site development
approach

Centralized in coordination with different stakeholder groups

Responsibility for
offshore transmission
assets

National electricity transmission system operator TenneT

Grid connection and
ownership

Centralized based on 5 centralized offshore platforms

Environmental
consenting

Multi-stage environmental impact assessment: large-scale, state-conducted
environmental studies program; Zones designation programs and Wind Farm Site
Decisions are subject of EIAs conducted by independent committees

Investment incentives

5 tender models available
Competent authorities, site development, permitting and deadlines
In the last 10 years the Dutch regulatory framework underwent a successful
transition from developer-led procedures for site selection and investigation,
permitting, and grid connection, to a much more proactive government-led
approach. By doing so, the Dutch government succeeded in incentivizing
low-carbon energy deployment in the North Sea with reduced pre-bid investment risks, financing, and overall costs for society.
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Through the North Sea Programme, part of the National Water Plan, the Ministry of Economic Affairs and Climate Policy and the Ministry of Infrastructure and Environment allocate zones for future offshore wind farm development in the Dutch territory of the North Sea. Permits can be granted for one or
more sites located within the boundaries of the pre-defined zones.
In conformity with the Offshore Wind Energy Act, the Ministry of Economic
Affairs and Climate Policy drafts roadmaps with concrete schedules for site
development and tendering. So far, two roadmaps have been issued by the
Dutch government:
• Offshore Wind Energy Roadmap 2015 – 2023: planning 5 offshore wind farms
with a total capacity of 3.5 GW to be operational by 2023
• Offshore Wind Energy Roadmap 2024 – 2030: additional 21 GW planned to be
tendered in 7 rounds until 2027 to reach the 2030 targets.
Prior to the parliamentary approval of the Offshore Wind Energy Roadmaps,
the identified one or more sites in each designated zone are subject to a series
of environmental and geophysical studies, as well as investigations of soil,
wind, and water conditions. The Netherlands Enterprise Agency (RVO), on
behalf of the Ministry of Economic Affairs and Climate Policy and the Ministry of Infrastructure and Environment, conducts environmental impact assessments and publishes all gathered site data and assessment results free
of charge for project developers. Project developers therefore do not have to
conduct their own assessments or bear the associated costs before deciding
whether a project may be viable or not. Furthermore, the RVO acts as one-stop
shop for offshore energy developers under the Ministry of Economic Affairs
and Climate Policy.
According to the Offshore Wind Energy Act, wind farms at sea can only be
built after a permit, based on the Wind Farm Site Decision. The latter specifies
the location for the wind farm and the conditions for project development and
operation, taking into account ecological consideration and decommissioning
requirements. The Decision is issued by the Minister of Economic Affairs and
Climate Policy in agreement with the Minister of the Interior and Kingdom
Relations, the Minister of Infrastructure and Water Management, and the
Minister of Agriculture, Nature and Food.
The site decision is followed by a wind permit for the building or operating
of offshore wind farms in Dutch territorial waters or the Dutch EEZ issued by
the Minister. With the amendments to the law in 2021, the maximum duration
of a wind permit has been extended from 30 to 40 years on a case-by-case basis. The criteria for the granting of a permit are set out in the Offshore Wind
Energy Act. A permit can only be obtained if the construction and operation
of the project are financially, economically, and technically feasible. Furthermore, the operation and construction must be started within the timeline defined by Ministerial Order (usually four to five years).

46

The Energy Security and Innovation Nexus

Conflicts with other marine activities and environmental risks
The Dutch government has prioritized stakeholder engagement, citizens
involvement, and balancing the interests of ecosystems and other economic
actors at sea and on the coast. In accordance with the principles of the
National Strategy on Spatial Planning and the Environment, the responsible
institutions are to enable as many different uses of the marine space within
the identified wind farm zones as possible. These include shipping corridors
through the zones, passages for recreational boating and fisheries, permits for
passive fishing and aquaculture, and nature development, in addition to the
safe operation of the wind turbines. Under the responsibility of the Minister
of Infrastructure and Water Management, the government must provide
guidance for co-existence as part of the Wind Farm Site Decisions as well as
further instructions encompassed by the so called “area passports.” The area
passport is drafted under the supervision of the Minister of Infrastructure and
Water Management and granted prior the application of wind farm operators
and receipt of all necessary permits. Permits for shared use activities within
the wind farm boundaries that are not governed by the Water Act must also
be acquired in advance.
Multi-stage environmental impact assessments, at design level and in greater
detail, examine whether the offshore wind farm fits within the limits of the
ecological capacity. The first assessment, at the planning level, took place
when the North Sea Programme 2022-2027 was drawn up, in which the
government designated the offshore wind development zones. Wind Farm
Site Decisions are also legally subject to an environmental impact assessment
by an independent Environmental Impact Assessment Committee. The results
are published in the site decision and are available for public inspection and
appeal.
The Dutch government launched a range of environmental studies programs
to assess how the construction and operation of wind farms affects nature.
The obtained results have been processed and applied in the decision-making
process for offshore wind farms. In addition, the government has undertaken
research into potential mitigating measures, such as increasing the minimum
distance of the rotor of the wind turbine from the sea surface and painting one
of the blades black.
In terms of citizen participation in the decision-making process for the wind
farms currently under construction, there has been extensive cooperation
with coastal municipalities and their representatives to formulate specific
requirements about the design, colour scheme, lighting, and positions of the
wind turbines close to the coast.
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Grid access, operation and decommissioning
Under the terms of the Electricity Act 1998, the Dutch national electricity transmission system operator, TenneT, is the designated operator of the offshore
grid. As such TenneT is responsible for connecting the new offshore wind
farms to the national high voltage network and for the distribution of the
generated electricity. TenneT will be installing five identical platforms in the
three North Sea wind farm zones between 2019 and 2023. The standardisation
of these platforms ensures economies of scale and significant cost savings not
only in the development and construction, but also during the subsequent
maintenance. Project developers remain responsible only for the inter-array
cables, which connect the wind turbines to the substation.
With the so-called Development Framework, the Dutch government outlines
the design and construction of the offshore grid and its main functional and
technical requirements. It also stipulates the tasks of TenneT as an offshore
transmission system operator, provides the sequence of the development of
the sites, and sets the timetable for commissioning the connection for the sites.
On the basis of the development framework, TenneT draws up an investment
plan every two years, setting out the envisaged investments, performance targets, deadlines, and plans for capacity expansion.
TenneT shall enter into a “Realisation Agreement” and a “Connection and
Transmission Agreement” with the offshore wind farm operators, in which
the legal terms and conditions between the investors and the grid operator
are laid out. In the event of a delay or the unavailability of the offshore grid,
TenneT is legally committed to compensate the wind farm owner for postponed or missed (subsidy) revenues from electricity sales and consequential
damages.
Similarly to the United Kingdom, wind farm permits in the Netherlands mandate the offshore wind energy operators to dispose of all materials during
decommissioning. Corresponding regulations are included in the Water Act
as well as in the Wind Farm Site Decision. A bank guarantee of EUR 120 000
for every MW installed capacity must be presented in the permitting stage to
the RVO.58
Investment Incentive Framework
The Dutch Enterprise Agency launches a tender process to determine the investor receiving government support. The current legislative tender framework distinguishes three tender models:
• Subsidized procedure
A wind permit and subsidy are awarded to the tenderer with the lowest
subsidy bid. The selected wind farm operators receive financial compensation for the electricity they generate at times of low wholesale market prices,
58

Smartport, Offshore wind farm decommissioning. An orientation of possible economic activity in the
South Holland region and the Rotterdam port area, 2020.
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over a maximum period of 15 years. The compensation takes the form of a
feed-in-premium and the bidders suggest a maximum level of compensation
(also called a winning low). The government compensates the renewable energy producers for the difference between the wholesale market price when
it is below the producer’s cost price only until a certain level called the ‘base
electricity price’. When the market price rises above the winning auction price,
no subsidies are granted. In the future, this kind of a subsidy tender will only
be considered as a ‘backstop’ in the event of insufficient developer interest in
the subsidy-free tender.
• Subsidy-free procedure with a wind permit
In this case, the permit is granted on the basis of highest ranking achieved,
potentially in combination with a financial offer. Criteria may vary from tender to tender and can be site-specific. The most important feasibility criteria in
this model are the likelihood for the actual implementation of the wind farm
construction and the contribution of the wind farm to the national energy
mix. However, additional quality or sustainability criteria are also taken into
account. As no subsidy is involved, the winning developer will not have to
sign an implementation agreement with the Dutch State or provide a bank
guarantee. However, to ensure the timely development of the wind farm(s) in
accordance with the wind permit, the government has the authority to impose
a penalty for non-compliance.
• Tender-based on highest auction price
Th procedure introduces an auction process, in which the wind permit is
awarded solely on the basis of a ‘negative subsidy’ or the amount that the
wind farm owner is willing to pay to cover the socialized costs of the grid infrastructure, the pre-development EIA, and the site studies. To avoid strategic
behaviour, the bid price consists of a fixed amount that is independent of the
amount of electricity produced. After the tender closes, the Minister of Economic Affairs and Climate Policy will appoint the winner within 13 weeks, a
period which may be extended by another 13 weeks if required.

Emerging Markets in Eastern Europe
With the advancement of offshore wind technologies, the steep cost reduction,
and enhanced institutional capacity, the winds of marine energy success
have reached new European markets. The joint declaration on offshore wind
development59 signed in the autumn of 2020 between eight Baltic countries
and the European Commission sent an important signal to investors that the
eastern side of the Baltic Sea is prepared to take its position on the EU offshore
wind map. Discussions on how to untap the potential for marine renewable
energy in Southeast European countries such as Bulgaria, Romania, and
Greece to accelerate the green transition away from coal and gas import
dependences have been intensifying since 2021. The policy and legislative
efforts in these countries for offshore wind deployment come on the back
of the strategic move on the EU level to introduce a Strategy on Offshore
59

Baltic Sea Offshore Wind Joint Declaration of Intent, 30 September 2020.
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Renewable Energy60 and the TEN-E Regulation’s provisions61 aimed at the
development of priority offshore grid corridors. With this background, and in
the context of the REPowerEU Plan to reduce Europe’s dependence on fossil
fuel imports by replacing them with RES-based electricity, two offshore wind
energy acts have been adopted by EU member states in the CEE and SEE
regions and two others are currently under discussion.
In Poland’s energy policy strategy up to 2040,62 offshore wind power is
highlighted as a key technology that can decarbonise the local economy. The
Polish government committed to the establishment of a national offshore
industry by signing a Sectoral Deal63 with the most relevant business
organizations in September 2021 after the Polish Offshore Wind Act64 was
adopted by the Senate and entered into force in February 2021. The Act governs
the entire process of planning, permitting, executing, and deconstructing
power generating wind projects in the Polish EEZ, with a special focus on
their promotion. The Act allowed for 5.9 GW of offshore wind capacity to be
awarded to seven offshore wind projects via CfDs for a duration of up to 25
years.
In its second phase of deployment, the Act stipulates two auctions to be
organized, the first in 2025 and the second in 2027. Each auction awards 2.5 GW
of renewable energy capacity, bringing Poland’s total offshore wind capacity,
operational and under development, to 10.9 GW by 2027. The country stated
its ambition to become the offshore wind leader in the Baltic Sea by developing
28 GW by 2050. For the wind farms operators that received state support in
the first phase, the compensation covers the difference between the price
indicated in the decision of the President of the Polish Energy Regulatory
Office (the so-called ‘fixed price’) and the day-ahead spot market price of
electricity for each balancing settlement period. The difference is calculated
for the monthly electricity sales of the offshore wind farm operator. In the
second phase, potential power producers will place bids on the fixed price in
future auctions and the winning price will replace the one in the formula that
is administratively determined by the Regulator. The application for support
must cover the offshore areas indicated in the Offshore Wind Act. From the
date of the support decision, successful bidders are obliged to put their wind
farms into operation within seven years.
According to the Act, grid connection conditions depend on the model of
offshore wind farm promotion. However, the investor is responsible for the
connection of the offshore wind farm to the onshore substation. Furthermore,
the project owner and the transmission system operator (in Poland this is the
state-owned company Polskie Sieci Elektroenergetyczne SA) may conclude
an agreement on the sale of the constructed offshore grid. However, the
transmission system operator has the right to not sign this agreement.
60

European Commission, EU strategy on offshore renewable energy, November 2020.
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Official Journal of the European Union, Regulation (EU) 2022/869 on guidelines for trans-European energy infrastructure, 16 May 2022.
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Ministry of Climate and Environment of the Republic of Poland, Energy Policy of Poland until
2040, February 2021.
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Polish Offshore Wind Sector Deal, September 2021.
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SEJM of the Republic of Poland, Act on promoting the generation of electrical energy from offshore
wind farms, № 2021/234 as of 17.12.2020.
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Greece approved its first Offshore Wind Energy Act in August 2022, which
focuses on the additional simplification of renewable energy licensing including new environmental measures. According to the new legal framework,
the country aims to deploy at least 2 GW of offshore wind energy capacity
by 2030. The state-owned company Hellenic Hydrocarbon Resources Management takes over the development process of offshore wind projects in the
country. Furthermore, the company grants offshore concessions and conducts
technical studies to specify the most promising marine zones for offshore renewable energy generation. Greece opts for the leasing model, according to
which interested investors compete in auctions for the right to lease areas in
pre-defined zones and to develop their offshore wind projects. Initially, relevant ministries will issue a decree approving the national offshore program,
which will specify possible zones for offshore projects. Afterwards, a presidential decree will determine one or more zones for development, as well as
specific conditions. The Hellenic Hydrocarbon Resources Management will
then initiate the licensing process for interested parties to undertake resource
assessment studies and survey the marine areas under non-exclusive terms.
The first round of applications is foreseen within the next 1 to 2 years.
After a period of 2.5 years, a ministerial degree will set individual areas inside
these zones, as well as the maximum capacity for new offshore wind energy
projects within them. Only developers with a research permit will be eligible
to bid in the upcoming offshore wind auctions organized by the Regulatory
Authority for Energy. The criteria will be based on the lowest offer, while successful investors will have exclusivity inside each area where they develop,
construct, and operate the offshore wind farm. The Greek government will
support offshore wind development by a sliding Feed-in-Premium scheme.
The Greek Independent Power Transmission Operator (IPTO) takes the exclusive responsibility for carrying out the study, installation, and operation of
the grid connections of the offshore wind farms to the onshore network, while
offshore wind developers will install their own cables to connect projects to
IPTO’s nodes.
The European agenda outlining marine renewable energy expansion motivated the first techno-economic assessments and strategic moves in the Black Sea
region in 2020 and 2021. Recent assessments by CSD65 and EPG66 suggest more
than 200 GW technical offshore wind potential in Romania and Bulgaria, one
fourth of which could be utilized in shallow waters by mature technologies.67
Both countries have already attracted investment interest,68,69 although developers eyeing potential offshore wind projects in the Black Sea currently
face an unclear regulatory framework and the lack of inclusion of offshore
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Trifonova, M., Vladimirov, M., Wind Power Generation in Bulgaria. Assessment of the Black Sea
Offshore Potential, Center of the Study of Democracy (CSD), September 2021.
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Energy Policy Group, Romania’s Offshore Wind Energy Resources: Natural potential, regulatory

framework, and development prospects, November 2020.
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In a recent report CEPS summarizes the results of various offshore wind technical potential
assessments covering Bulgaria and Romania. Source: Kustova, I. et al., Think Basins, Not Borders. Offshore Wind for The Wider Black Sea, CEPS Policy Insights, No 2022-23, June 2022.
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Balkan Green Energy News, WPD offshore eyes 1,900 MW in offshore wind farms in Romania,
February 2022.
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London-based company Hooracan energy stated in July 2022, that it has begun talks with the
Bulgarian government over developing three offshore energy project with total capacity of
3 GW in Bulgaria in the next decade.
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renewable energy prospects in maritime spatial plans. As a “first mover” from
the south-eastern part of Europe, Romania submitted a draft Offshore Wind
Energy Act to its Senate in July 2020. The status of the draft law remained
pending for two years waiting for a final approval from the Romanian Chamber of Deputies. In May 2022, the Romanian Minister of Energy stated that the
existing legislation is not feasible in its current version and the Ministry began
collaborating with the World Bank to prepare a stable and predictable legal
framework by the end of 2022.70
The war in Ukraine and the growing energy and climate security risks in Europe increased the interest of Bulgarian policy-makers and business groups
in the uptake of offshore wind energy. The need for a sound legal framework
has been highlighted in a hearing, organized by the Bulgarian Parliamentary
Committee on Energy in March 202271 as all political parties agreed to support a new legislative act, which will regulate the permitting procedures and
the relationships between the economic actors affected by the development of
offshore wind installations.
A few months later, the Bulgarian and Romanian Ministries of Energy signed
an agreement to cooperate on cross-border renewable generation deployment.72 For the fledgling offshore wind industry in the Black Sea, this coordinated deployment of planning and investigation represents an excellent
opportunity for tapping the RES potential available in the shared sea basin.
To implement cross-border renewable energy projects, Bulgaria and Romania could benefit from the new funding line in the Connecting Europe Facility (CEF), which the EU set up with potentially EUR 1.3 billion of available
funding for the Multiannual Financial Framework (MFF) 2021-2027. Since the
most promising area for offshore wind deployment is located along the border between the neighbouring countries, Romania and Bulgaria should opt
for the elaboration of a joint-auctioning framework. Such a step would solve
year-long disputes over the delimitation of the maritime border between the
EU member states, while attracting additional EU funding through CEF for
technical assistance, studies, and infrastructural development.
A regional approach strengthens regional supply chains and increases competition. Cross-border cooperation can, under certain circumstances, provide
access to a lower cost of capital and overall better financing conditions and
thus reduce overall investment needs. Countries can use cross-border auctions to increase competition in their domestic scheme and decrease the risk
of collusion. Furthermore, according to Art. 5 of the recast renewable energy
directive (REDII), EU Member States have indicative shares for a voluntary
opening of their support schemes to foreign investors of at least 5% from 2023
to 2026 of the newly supported capacity in each year and at least 10 % from
2027 to 2030. The European Commission will evaluate the implementation
and may even make cross-border auctions obligatory as of 2025. The upcom70
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ing review of the State Aid guidelines for the period 2021- 2030 may include
provisions on the opening of support schemes (given the numerous interventions by DG COMP to urge Member States to open their support schemes).
Recently, as a response to the REPowerEU73 plan and its ambition to increase
the target for renewables to 45% of final power demand by 2030, the EU Council proposed changes in the EU Renewable Energy Directive which will require more active collaboration and coordinated planning from the littoral
countries in the CEE. According to the proposals,74 member states sharing
a sea basin will be obliged to carry out joint offshore energy planning, ensuring the associated integrated grid development, and to share cross-border offshore wind projects. The first steps to facilitate cross-border offshore
network cooperation are already envisioned and expected to enter into force
in 2022 via the Regulation (EU) 2022/86975 on guidelines for trans-European
energy infrastructure. As a consequence, the European Network of Electricity
Transmission System Operators (ENTSO-e) will prepare plans to develop an
integrated offshore network in compliance with European Green Deal strategies. Five priority offshore grid corridors will be established, among which is
the South and East offshore grid corridor, connecting Bulgaria, Croatia, and
Romania in addition to other four SEE countries.
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European Commission, REPowerEU Plan, May 2022.
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European Commission, Proposal for a Directive of the European Parliament and of the Council
amending Directive (EU) 2018/2001, July 2021.
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EUR-lex, Regulation (EU) 2022/869 on guidelines for trans-European energy infrastructure,
May 2022.

DRAWING OUT THE CONTOURS OF A BULGARIAN
OFFSHORE ENERGY REGULATORY FRAMEWORK
Based on the extensive overview of the regulatory frameworks for the development of offshore wind energy projects in the most mature European
markets, the following section reveals the main elements of a possible OWE
regulatory framework for Bulgaria.76 The proposed legal concept reflects the
international experience of countries with robust offshore wind industries
from the perspective of national strategic needs and engagements, as well as
the specifics of the Bulgarian marine and energy sectors.

Existing Regulatory
Regimes

The current Bulgarian law does not explicitly forbid activities related to the
exploration and the utilization of offshore wind resources. However, the
possible different interpretations of the current legal framework lead to ambiguity about the permitting process, i.e., about the acceptable approach to
issuing a concession and/or a construction permit. There is also a lack of clarity about the competent authority and the duration of the permitting process.
The provisions of the Bulgarian Water Act define the seabed within territorial
waters as public state property. In line with international conventions, the
Bulgarian Act on Maritime Areas, Inland Waterways and Ports stipulates that
the State exercises sovereign rights, jurisdiction, and control in the adjacent
maritime zone, in the continental shelf, and in the EEZ of the country. Against
this background and drawing on the procedures for concession management
as regulated in the Concessions Act, the Bulgarian government could opt for
a model of seabed lease allowances that are awarded to economic actors interested in offshore wind site investigation and development.
On the other hand, the Bulgarian Constitution states that activities such as
prospecting, developing, utilizing, protecting, and managing biological, mineral, and energy resources in the continental shelf and in the Bulgarian EEZ
require an exploration license. In cases of long-term interaction with objects
of state property, such as the seabed, the Bulgarian legislation assumes, however, the regime of concession to be applicable. Therefore, for prospecting and
exploration activities, economic operators need a license according to the Underground Resources Act, but for natural resource extraction, a concession is
granted in accordance with the conditions of the Concessions Act.
The Bulgarian State Property Act defines two additional regimes, namely a
lease for public state properties as well as the establishment of limited property rights for a object constituting exclusive and public state property when
it is used for meeting public needs. Although public needs are not explicitly
defined by the State Property Act, the Energy Act defines the transportation,
delivery, and supply of energy or natural gas as services of public interest
(Figure 6).
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The following section summarizes the outcomes of extensive discussions about a new legal act
promoting offshore renewable energy in Bulgaria. The discussions took place on regular basis
between March and August 2022 among the participants of a working group comprised by legal
advisors with outstanding expertise in Concession, Public Procurement and Energy Laws as
well as leading experts in offshore wind regulatory affairs and renewable energy economics.
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Figure 6: Existing regimes under Bulgarian legislation with potential applicability for offshore wind generation.
APPLICABLE TO OFFSHORE ENERGY GENERATION PERMITTING REGULATIONS IN THE EXISTING BULGARIAN LEGISLATION
LIMITED PROPERTY RIGHTS
CONSTRUCTION RIGHTS (AGAINST PAYMENT)

CONCESSION
Art. 18, Constitution of Republic of Bulgaria
• State’s exclusive ownership rights over waters;
• State’s sovereign rights in prospecting, developing, utilizing, protecting
and managing the continental shelf and EEZ, and the energy resources
therein.
Regime under Underground Resources Act & Concession Act
License for prospecting and exploration of resources
Duration of 5 years + 2 times 2 years prolongation

Exception of SPA regime:
State Property Act for energy generation object at state property.
Limited Real Rights (Art. 7 State Property Act) for:
1. Building up a national site;
2. Permanent satisfaction of public needs;
3. Building up linear objects of the technical infrastructure, when there is
no technically feasible alternative

Energy Act defines:
"Service of public interest" is transportation, supply or provision of power
or natural gas

Concession for extraction of resources
Duration 35 years

Regime under State Property Act (SPA regime)
(more relevant for OWE)
Art. 15a and 16 SPA: Concession or Lease
Public state property can be used for other than intended purpose and
provided to third parties only if concession or lease rights are granted
Source: CSD based on the review of relevant texts in Bulgarian

The procedures for electricity grid connection, environmental impact assessments, and construction permits could in principle follow the terms of the
Renewable Energy Resources Act, the Environmental Protection Act, and
the Spatial Planning and Development Act, which are all relevant to the permitting and commissioning of other renewable energy projects in Bulgaria.
However, even if the investment projects are backed by strong political will,
relying on the existing regulatory framework would mean that offshore wind
developers face lengthy administrative procedures, overlapping and unclear
competencies of the concerned authorities, and unclear roles and responsibilities during the project implementation and decommissioning.
The lack of a specially designed framework for offshore wind roll-out limits
market competition and blocks the access of experienced companies already
heavily invested in other mature markets. When there are no competitive procedures in place for granting concessions for the exploration and utilization of
offshore wind resources, the government cannot guarantee that the areas with
the best natural wind energy potential in the Bulgaria's section of the Black
Sea will be developed at the lowest cost for Bulgarian society and in the most
sustainable manner. The introduction of a set of synchronized rules, specifically designed for offshore renewable energy utilization, would be necessary
to defend the social, economic, and environmental interests of all stakeholders involved. The adoption of a special law, the Bulgarian Offshore Renewable Energy Act, would be the optimal approach to avoid potential conflicts
with other existing legislative acts and secondary legislation. The Act would
serve to coordinate the competencies of the authorities that govern the different phases of offshore wind project implementation (including planning,
construction, operation, and decommissioning of power generation facilities
at sea).
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Strategic Fit

As a first step, the Bulgarian government should make sure that offshore
wind is part of the country’s long-term energy policy vision by including it
in the existing strategic documents. Bulgaria should set clear targets for the
addition of offshore wind energy-based power plants in the revised version
of its National Energy and Climate Plan. This will send a clear signal to potential investors in the sector and prevent project development bottlenecks
linked to the lack of consistency and the ad-hoc nature of energy policy. The
inclusion of minimum deployment levels would be a crucial element of the
proposed Offshore Renewable Energy Act. It is common practice that special
offshore wind energy laws around the world stipulate a minimum amount
of offshore wind-based electricity to be procured from renewable plant operators.77,78 Based on the techno-economic assessment of the offshore wind
potential, the Act should plan auctions initially for areas with a minimum
1 GW capacity until 2027 and an additional 2 GW by 2030. These figures
correspond to the decarbonisation needs of the Bulgarian energy system
until the end of the decade, while ensuring a basic level of market scale and
steady growth.

Regulatory Competence
and Administration

The competency over the various aspects of maritime planning and offshore
wind projects preparation, implementation, and monitoring is currently scattered between four Bulgarian ministries: the Ministry of Energy, Ministry of
Regional Development and Public Works, Ministry of Transport, and Ministry of Environment and Water, as well as between several executive agencies.
Placing the authority and responsibility for offshore wind energy development in a single ministry would complicate coordination and entail disproportional burden on a single institutional unit. Therefore, in the thrust of the
new law should be the creation of an interdisciplinary, cross-institutional
state authority, the Inter-ministerial Expert Committee for Offshore Renewable Energy Development (IECORED), which could serve as a one-stop shop
for investors. Established as a permanent advisory body of the Council of
Ministers, it would coordinate the process of planning, construction, and operation of offshore wind power plants. In its functioning, IECORED would
also cooperate with other state bodies, local government authorities, and
non-governmental organizations. A well-functioning IECORED consisting of
various stakeholders would expedite offshore wind projects and serve as an
effective conflict-resolution body at a very early stage of project development.

Site Development
and Permitting

To maximize societal and economic benefits, the future Bulgarian legislative
framework for offshore wind energy should integrate the two alternative
site-development approaches. Figure 7 illustrates the two models, considering existing administrative procedures applying to renewable energy projects.
Since the areas in Bulgaria’s section of the Black Sea, which can be more easily
exploited by offshore wind energy developers, are limited in size, the most
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promising zones should be auctioned off. The Bulgarian government should
allow prospective investors to propose developing the areas at the lowest possible costs for electricity generation from the new facilities.
Figure 7: Site-development models in the proposed concept for offshore energy legislation in Bulgaria
PROPOSED CONCEPT FOR THE BULGARIAN OFFSHORE ENERGY LEGISLATIVE FRAMEWORK
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The centralized model envisions IECORED in collaboration with other competent authorities to carry out the identification of priority areas and to
ensure grid access prior to the auctioning of the site. The developers enter
the process at the pre-construction phase only if they submit a bid with the
lowest strike price in CfD auctions for a specific area. The participants in the
auctions that are eligible to compete in terms of pre-defined financial, economic, and technical criteria receive the project documentation for each site,
which encompasses the data collected by IECORED during the micro-siting,
including on available wind resources, water depths, seabed characteristics,
environmental sensitivities, and other constraints. As a result, the centralized
model eliminates entry barriers to competitors as they gain access to the same
information. The costs for the resource and site-specific studies, calculated
proportionally to the size of the auctioned area and incurred by government
authorities, are then compensated by the successful bidders. The latter sign
a concession agreement with the Minister of Regional Development and
Public Works and deposit project implementation, environmental, and de-
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commissioning guarantees. The Bulgarian energy regulator (EWRC), with the
technical support of IECORED, manages the auctions in order to guarantee a
fair outcome based on objective evaluation criteria.
In parallel to the centralised approach, the proposed legal concept foresees
an open-door procedure, in which offshore wind developers conduct all
the preliminary studies for areas without priority status. They would then
receive exclusive rights for offshore wind power plant development and operation if the studies have proven the site feasibility. The exclusive rights are
guaranteed by a concession regime for offshore wind power plants construction and operation. The holder of the site investigation permit has the exclusive right to become a concession holder if the site studies confirm the feasibility of the area under the investigation permit. Interested investors initiate
the procedure by submitting an application form to IECORED, which reviews
the eligibility of the applicants based on technical, financial, and economic
pre-qualification criteria and examine potential conflicts between the offshore
wind energy development in the given area and other economic activities in
its vicinity. To guarantee a competitive open-door procedure, IECORED shall
publish a notice of expressed interest for a non-priority area and invite other
interested developers to submit competitive applications for site investigation
and development before granting a site investigation permit and the subsequent construction concession to the initial applicant.
The application of the centralized model enables more developers to compete for the most attractive slots in Bulgaria’s Black Sea areas. In this way,
the Bulgarian government would attract experienced technology companies to develop offshore wind projects at competitive prices. The open-door
procedure would enable site investigation and project implementation in
non-priority areas, which could take place simultaneously with more legislatively advanced neighboring countries while tenders for priority areas are
still under preparation. This way, the Bulgarian government could make sure
that the interested project developers would have the opportunity to join the
momentum of regional expansion and possible economies-of-scale when it
comes to the purchasing and transportation of equipment to the Black Sea
emerging markets.

Planning and Site
Identification

The initial zoning process marks the starting point of both models, visualized by Figure 7, implying the selection of priority areas based on the existing
assessment of available wind resources and possible limitations imposed by
other economic activities and environmental and infrastructural constraints.
The preparation of the Offshore Energy Site Development Plan would be the
tool to communicate the results of the initial zoning process and to turn the
delimitation of priority areas into binding arrangements. The Offshore Energy Site Development Plan shall include:
• Definition of priority areas for the construction and operation of offshore
wind power plants;
• Technical specifications of the priority areas, including the minimum and
maximum installed power capacity, as well as the power density based on
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site-specific conditions for the priority areas to ensure optimal utilization
of the scarce resources;
• The location of power transmission infrastructure, including power cables, substations, and other items necessary for the construction and operation of offshore wind power plants;
• Operational limitations due to the pre-existence of military bases; other
exploration zones, the existing development and use of natural resources;
fishing and aquaculture areas; tourist and recreational activities; protected
areas (Natura 2000 sites); cultural heritage; sea lanes; and shipping routes.
After the initial identification of priority areas, these are “reserved” for additional investigation. The reservation of the most attractive sites would prevent
interested offshore wind investors from occupying these areas via the opendoor procedure. As a next step, the IECORED will plan a timeline, scope, and
cost of the preliminary studies of the identified areas, which are conducted
either by capable state authorities or are subcontracted to third parties. The
priority areas would be designated for concessions via scheduled auctioning
rounds as described in the previous section. If the studies assess a priority
area or part of it as unsuitable for wind power generation, it receives the status of “non-priority”. Non-priority areas could be selected by an interested
investor and further investigated at the developer’s cost unless they are in
conflict with other economic activities.
The Offshore Energy Site Development should be aligned or even integrated
into the Bulgarian Maritime Spatial Plan. According to the Act on Maritime
Areas, the Inland Waterways and Ports of Bulgaria, in order to promote sustainable growth of the maritime economy, there is a need for an effective maritime spatial planning organized and implemented as an instrument of the
Integrated Maritime Policy of the European Union. Maritime spatial planning
includes the analysis of activities in the maritime spaces and their organization in a way that allows their coexistence to achieve environmental, economic, and social policy goals.
The general management and coordination of the maritime spatial planning
activities is carried out by the Minister of Regional Development and Public
Works, who is also responsible for the elaboration and implementation of the
Maritime Spatial Plan of the Republic of Bulgaria. The Maritime Spatial Plan
is subject to revision every 10 years; however, it may be revised earlier if significant changes occur in the socio-economic conditions under which it was
approved. Currently, the Bulgarian Maritime Spatial Plan has yet to be adopted by the Bulgarian government, even though a draft version was published
in 2021. In the current version, the offshore wind energy sector is not included
at all – there are no activities planned that are related to offshore wind energy
development and there are no geographical zones set for the development of
offshore wind projects. In the best-case scenario, to avoid conflicts between
both planning instruments, initial priority areas for offshore wind should be
placed in an updated version of the Bulgarian Maritime Spatial Plan, while
the Offshore Energy Site Development would aim at allocating the reserved
areas into commercial scale concessions.
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Conflicts with Other
Marine Activities and
Environmental Risks

The existing Bulgarian legislation is compliant with the EU’s environmental policy following the EU principles for identifying and designating marine
protected areas, biodiversity areas, and world heritage sites. The proposed
framework of the Bulgarian Offshore Renewable Energy Act must therefore
respect protected areas as no-go territories for offshore windfarms development unless sustainable solutions for coexistence can be ensured. The new
regulatory framework should foresee the design of a Strategic Environmental Assessment of the Offshore Energy Site Development based on a series
of stakeholder consultations. Further elaboration of environmental standards
in the form of guidelines for co-existence and their presentation to offshore
wind market players will be necessary. They should be consistent with international best practices and aligned with the Equator Principles to offshore
wind investments. The legal framework should envision the inclusion of adequate guarantees payments in addition to penalties for environmental damage or non-compliance with environmental or decommissioning standards.
As a next step, the competent authorities should define clear rules for decommissioning in secondary legislation in order to ensure the assessment of the
developers’ liability and responsibilities.

Grid Access

The development of Bulgaria’s offshore wind energy potential would depend
on the timely expansion of the onshore grid capacity and the construction of
offshore grid infrastructure via fair cost allocation between the network and
power plants’ operators. As a first step, the new legislative framework promoting offshore energy should allocate the responsibility to the national TSO
for onshore and offshore grid planning in correspondence with offshore wind
site development plans. The newly announced EU plans for the establishment
of cross-border offshore grid corridors need to be considered into the current
grid development planning as soon as possible.
In light of the bottlenecks, which the slow grid development in Bulgaria have
caused to large-scale renewable energy expansion, a developer-led model of
offshore infrastructure provision is recommended. The operators chosen
by the concession procedure are obliged to build the required network infrastructure up to the point of connection at their own expense, observing
the technological parameters, as well as the guidelines of the TSO. The TSO
reserves the right to acquire the offshore network infrastructure against a fair
compensation of verified costs. Hence, clear compensation rules must be determined in the legislative documents.
Bulgarian policy-makers should include in the proposed concept for the Offshore Wind Energy Act an additional responsibility for IECORED to obtain
from the TSO all necessary grid connection technical feasibility statements
and permits before the auctions for concessions in the priority areas take
place. Before investors commit to project planning and realization, they need
to get acquainted with binding grid connection deadlines and clear preliminary grid connection contract conditions.
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Enabling competition in both site-development models is essential not only to
serve the purpose of utilising the offshore wind resources at the lowest possible cost, but also to attract developers with expertise and a good track-record
to enter the Bulgarian market.
An effective regulatory framework for offshore wind should introduce competitive auctions that will ensure the development of offshore wind energy
projects at the lowest cost for a generated unit of electricity. The auction price
represents a strike price under a contract for difference that is included in
the concession agreement. CfDs are applied as the main mechanism for supporting offshore wind electricity generation, which would stabilise the revenues of the power plant operator at a pre-agreed level for the duration of
the contract, thus helping investors negotiate a more cost-effective bank loan.
The concession holder is obliged to offer the entire amount of electricity produced by the offshore wind site on an organised electricity exchange. The
compensation is estimated as the difference between the average monthly
price at the day-ahead market segment and the strike price. The CfDs are
signed with the Bulgarian Energy Security System Fund, which receives payback amounts from the offshore wind farm operators during periods with
high market prices or issues compensations when the wholesale market price
falls below the strike price.
Since participants in global offshore wind auctions increasingly forego the
financial support provided by the State, the inclusion of a second criterion
for assessing the bids with equal or zero-subsidy price bids has become a
common practice. Such criterion could be an investment in a sustainable development project that represents a valuable contribution to the region close
to the offshore wind area.

WHAT’S NEXT: DEVELOPING AN EFFECTIVE
REGULATORY FRAMEWORK FOR OFFSHORE
WIND ENERGY IN BULGARIA
In the context of the military conflict in Ukraine and the growing risks to
Europe’s energy and climate security, renewables are strengthening energy
independence and improving the resilience of energy systems. Bulgaria needs
to take action and harness 26 GW of its technical potential for offshore wind
development with mature bottom-fix technologies. Offshore wind energy is
also at the heart of achieving the EU’s ambitious targets for reducing carbon
emissions by 55% by 2030 and implementing the REPowerEU Plan that would
phase out European dependence on Russian natural gas imports.
The offshore energy industry could make a significant contribution to coastal communities in terms of the creation of highly skilled jobs, as well as the
formation of new technology clusters, and the development of local equipment supply chains. Hence, there is an urgent need for national strategic documents to recognise the potential of Bulgaria’s maritime areas for the low
carbon transition of the energy sector.
A new regulatory framework is necessary to unlock the potential for investment in offshore wind projects in the Black Sea. This would include the adoption of administrative and regulatory changes to attract long-term investment
in this sector. The European Offshore Wind Strategy recognises all of these
untapped opportunities in the Black Sea. It also offers a timely opportunity to
finance the emergence of an offshore wind industry in Bulgaria through the
financial mechanisms of the European Green Deal.
To incentivize investments in its offshore wind energy industry, the Bulgarian government should develop its nascent regulatory framework along three
main pillars:
• Institutional coordination and clear responsibility setting.
• Removing the uncertainty linked to the unclear feasibility of priority areas.
• Reducing the risks and costs associated with volatile market prices via a
predictable support scheme.
The proposed framework of offshore wind regulation addresses these aspects through the following measures:
• Create a permanent advisory body at the Council of Minsters an interdisciplinary, cross-institutional authority called the Inter-ministerial Expert Committee for Offshore Renewable Energy Development (IECORED),
which would serve as a one-stop shop for investors.
• Conduct micro-siting of the priority areas in order to provide reliable data
and site-specific information prior to auctioning, which would minimize
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the implementation risks for investors and optimize the cost for site investigations on the back of achieving economies of scale. The cost incurred
for the micro-siting of priority areas would be transferred to the winner of
the auctions as part of the concessionary agreement signed.
• Develop an Offshore Energy Site Development Plan delimiting the priority areas and creating a planned timeline for their utilization.
• Update the National Maritime Spatial Plan with designated zones for
offshore wind development and underwater infrastructure in coordination with neighboring countries.
• Include two alternative site development models, a centralized and an
open-door one, in the regulatory framework to strike a balance between
economic and societal interests and to prevent a blockade of the market in
the period before the launch of the centralized model.
• Explore opportunities for regional cooperation to overcome the challenges of the nascent industry and access EU cross-border facilities for
technical assistance and joint-projects financing.
• Allocate the responsibility for onshore and offshore grid planning and
expansion to the TSO in sync with the offshore wind site development
plans.
• Integrate EU plans for offshore grid corridors into current grid development planning as soon as possible to avoid competition between offshore
wind farms and other renewable energy installations for grid capacity.
• Ensure binding grid connection deadlines and clear preliminary grid
connection contract conditions.
• Determine clear rules for cost compensation for investors who have developed the grid infrastructure.
• Establish clear rules for decommissioning, adequate guarantees payments and penalties for environmental damage caused or non-compliance with environmental or decommissioning standards
• Apply CfDs as the main mechanism for supporting offshore wind electricity generation, which would stabilise the revenues of power plant operators at a pre-agreed level for the duration of the contract, thus helping
investors negotiate more cost-effective bank loans.

