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Abstract: This paper aims to study the current regulation and governance of wind energy turbines
on the high seas and detect regulatory challenges. We focus on the existing regulatory framework to
develop marine wind farms in areas beyond national jurisdiction (ABNJ), the nature of wind farms
and wind turbines in said areas, and which governance schemes and institutions ought to coordinate
and regulate any future marine wind energy development. Our research shows that under public
international law, the deployment of wind turbines on (most parts of) the high seas for all States is
possible, but many issues still remain, either thinly regulated or unanswered. We inquire where, by
whom, and how can marine wind parks be built on the high seas according to public international
law and the United Nations Convention on the Law of the Sea (the LOSC). Lastly, we evaluate the
possible role of marine spatial planning (MSP) in developing wind energy on the high seas.

Keywords: high seas; wind energy; renewable energy; climate change; spatial planning; public
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1. Introduction
1.1. Sea Spaces as Energy and Climate Change Engines

The ongoing climate change crisis creates an avalanche effect in the energy sector.
Renewable energy projects are built daily across the globe. Wind farms, solar panels
and hydropower plants are being installed at a tremendous pace. By 2030, it is expected
that worldwide installations will reach a total installed capacity of 190 Gigawatts (GW),
accruing to an estimated $700 billion in investment [1]. Offshore wind projects, which we
refer to in this paper as marine wind projects, are often seen as one of the best alternatives
to scale up renewable energy production. Our reason for using this name is based on
some of our previous work. When referring to hydrocarbon platforms installed on the
sea, Radovich has argued that they should be described as ‘marine’ or ‘sea’ installations
rather than ‘offshore’ installations. The word ‘offshore’ is focused on the land, the shore,
not on the sea. The use of the word offshore was understandable 80 years ago when the
exploration and exploitation of hydrocarbon resources in the sea started and was carried
out close to the shore. However, the renewable energy installations we refer to in this paper
are deemed to be installed at sea, on the high seas, far away from the shore. In order to
conserve the sea, we shall first name it [2]. There are several reasons for this: they seem to
generate fewer conflicts with different stakeholders [3], do not occupy space that is needed
for the production of food, and there is vast marine wind potential to produce renewable
energy. Additionally, technological development has dramatically reduced its cost per GW
of installed capacity [1], even if the levelized cost of electricity production from offshore
wind is still higher than other renewable energy technologies, such as onshore wind or
solar photovoltaics [4].
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Marine wind projects are part of the Blue Economy, the sustainable and integrated
development of economic sectors in healthy oceans [5], as they utilize the sea as a provider
of ecosystem services, defined from an economic point of view as the contribution of the nat-
ural world to generating goods and services that people value [6]. At the same time, there is
a close link between the protection and use of the ocean and climate change, acknowledging
that as the ocean is a provisioner for humankind, States and other stakeholders have an
obligation to govern and utilize it sustainably. In 2015, progress was made in the regulation
of the relationship between climate change and the ocean, as the ocean for the first time was
specifically mentioned within the ecosystems that shall be preserved in their integrity from
climate change in the Paris Agreement [7], a result of the N◦ 21 COP (Conference of the
Parties) to the United Nations Framework Convention on Climate Change (UNFCCC) [8].

More recently, the Intergovernmental Oceanographic Commission (IOC), a United
Nations (UN) body, declared the Oceanic Science Decade for Sustainable Development
(2021–2030), a ten-year programme of joint action to advance research and technological
innovation towards compliance with Sustainable Development Goal 14 relating to the
sustainable conservation of oceans.

The marine energy literature stresses the potential of oceans as a source of renew-
able energy and for this energy to mitigate climate change in the long term [9–11]. The
International Energy Agency (IEA) forecasts that the oceans have the potential to generate
20,000–80,000 Terawatt-hours (TWh) per year [12]. The literature, however, acknowledges
that the deployment of wind farms may also impact the environment [13,14]. The advance-
ment of wind technology is facilitating and materializing the installation of larger and more
powerful turbines in deeper waters, where wind flows are stronger and more stable [15].
This leads to both higher production of wind energy and a reduction in its cost.

To date, all marine wind energy projects have been conducted in waters under national
jurisdiction—in territorial waters or beyond. Nowhere has a viable marine wind project
been proposed 200 nautical miles outside of any nation State; in other words, on the
high seas (Art. 86 LOSC). However, the marine areas beyond national jurisdiction (ABNJ)
cover nearly half of the Earth’s surface [16] and include some of the world’s best wind
resources [17–21]. The ABNJ includes the high seas and the Area (Art. 1.4 BBNJ Draft
Agreement) [22]. The Area is regulated by the LOSC [23], and it comprises the seabed and
ocean floor and subsoil thereof, beyond the limits of national jurisdiction (Art. 1.1 LOSC).
As we discuss in Section 3.3, wind turbines located on the high seas will utilize the seabed
and thus the Area, creating interesting legal issues.

1.2. Research Focus and Methodology

The relationship between the governance of ABNJ and marine wind energy is the
subject of this paper. While there is acknowledgment in the climate change legal framework
of the significance of renewable energy production at sea, i.e., the Clean Development
Mechanism under the Kyoto Protocol to the UNFCCC [9,24], there is scant analysis on the
interface between the regulation of wind energy installations on the high seas [17,25,26].

Our main research question is whether it is legally possible, and, if so, under which
circumstances for States to construct and/or authorize the construction of wind turbines
and wind parks. This is a topic that has received, so far, little attention in the literature.
However, technological development and marine renewable energy ambitions may open
possibilities for wind energy harnessing in ABNJ, making our contribution timely.

We aim to engage in this discussion by focusing on the existing regulatory framework
to develop marine wind farms in ABNJ, the nature of wind farms and wind turbines in
said areas and which governance schemes and institutions that ought to coordinate and
regulate any future marine wind energy development.

To conduct our research, we employ a combination of legal methodologies. We use the
doctrinal legal approach, focused on the letter of the law as the binding and applicable rules
to high seas spaces and potential renewable energy. This is a typically qualitative analysis
where we focus on the content and meaning of the law as it is (de lege lata). However, based
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on this analysis we conclude on the need to revisit the existing framework to better consider
the interest of other States and environmental protection (de lege ferenda). We have focused
on legal research on the applicable public international rules to this matter, leaving aside
any national law considerations. Central to our research are the LOSC provisions as the
instrument that to date has the most extensive regulation of ABNJ. Our research also looks
beyond a pure doctrinal legal analysis, and it draws inspiration from the technological
development around marine renewable energy technologies. To do so, we employ law in
context as an additional methodology.

2. Wind beyond National Jurisdictions: Possibilities and Fiction

As the number of human activities on the sea is proliferating and diversifying, ocean
space becomes more valuable and increasingly scarce. Navigation, fishing, cables, hydro-
carbon platforms and, in recent times, renewable energy installations all need ocean space.
Areas located near the coast are becoming overwhelmed by the different uses and users.
Not all areas are the same, however. Some preclude any sea uses as nature sanctuaries,
while in others human activity is allowed. When allowed, some areas have several uses and
others, while others have exclusive uses. This area and use allocation are typical decisions
made by local or national authorities as part of the adoption of marine/maritime plans.

Wind projects are space-intensive [27]. Marine wind farms occupy large surface and
seabed areas. The sea area affected by a project is determined by the farm’s installed
capacity and the turbines’ characteristics. The larger the turbine, the less space is needed
for the same installed capacity. This relationship between space and power is the capacity
density factor. Current projects in Europe are estimated to have a capacity density of
between 5 MW/km2 and 5.4 MW/km2, and in 2021 Siemens Gamesa estimated that farms
have an average size of 788 MW [28], with an average size of 157.6 km2 [29]. However,
large projects are much bigger than this; Hornsea Two, located in the UK, is estimated to
cover an area of more than 460 km2 [30]—almost 1.5 times the size of Malta (320 km2).

With the rapid increase in the number of installed and approved projects, the prime
locations near the coast are being filled up as more areas are licensed and competition
intensifies, and licensed areas are typically given with exclusivity for one project [31]. This
means that space in some sea areas is becoming scarce and project developers are left with
less optimal spots to build projects. An example of this project proliferation is the North
Sea where wind projects are fighting for sea room with fisheries [27], shipping routes, or
where wind farms are being affected by one another due to wind turbine wakes [32]. This
development is likely to repeat itself in other areas, such as the Baltic Sea, the Mediterranean
Sea, the Black Sea or the South China Sea.

The high seas represent a yet-to-be-exploited area when it comes to the development
and construction of marine energy projects. Space is not a problem there. The high seas
are the largest area of marine space, covering 219 million km2 of a total of 361 million km2

of ocean space, and thereby covering more than 60 per cent of it [33,34]. Thus, expansion
towards the high seas is not unthinkable. A few years ago, this might have sounded like
science fiction [35], but it may well be a reality within a couple of decades.

In addition to the availability of space, the literature indicates that some of the world’s
best wind resources, in terms of average wind speed, are located in ABNJ. This can be
clearly seen in Figure 1 below. Wind speed varies substantially across the globe. Generally
speaking, strong winds of more than 11 m/s are found in open sea spaces between 40◦

and 60◦ North and South of the Equator, while there is less wind in the tropical regions,
usually below 7 m/s [17]. The areas with the average highest wind speed and availability
are located near the South Pole.
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Furthermore, technological developments are advancing quickly, making it possible
for turbines to be installed in deeper waters, particularly floating ones. Floating wind
turbines are a minor fraction of the offshore wind market, with only 0.25% of the global
installed capacity in 2019 [36]. However, the development of technology and the use of this
is spreading quickly. Nowadays, medium-sized floating wind farms are being constructed
to power oil and gas rigs, such as the 88 MW Hywind Tampen project in Norway [37,38],
but also to supply electricity to end consumers on shore, such as the Kincardine Offshore
Windfarm in Aberdeen, Scotland with 50 MW or the smaller WindFloat Atlantic, outside
Viana do Castelo, Portugal, with 25 MW [39]. In addition to being larger in size, floating
turbines are now able to be situated in much deeper waters. Iberdrola reports that current
pilot projects may operate in water depths of up to 800 m [40], while other reports are
even more encouraging, indicating the technical possibility of reaching depths of 1250 m,
without this being an absolute technical limit [41]. Currently, a new type of mobile floating
wind turbines, intended to be designed for the electrification of oil and gas platforms, are
being tested, with plans for these to be operative in 2024 [42,43]. Mobile and floating do
not mean that they are not moored (or anchored) to the seabed; it means that they have
been developed to be moved to different locations from time to time. These prototypes, like
floating turbines, are moored to the seabed but “designed to be (relatively) easily detached
from cables, other umbilicals, and mooring lines” [43].

The transmission of electricity from the high seas to the coast where it will be consumed
is still a very important hurdle (electricity is lost over distance and transmission lines are
expensive to build). However, new uses of electricity at sea are emerging: for example,
electrical ships including container/cargo ships, such as the Yara Birkeland, which has been
in operation in Norway since 2021 [44], and in China, there are plans to develop electric
cruise ships [45]. Electricity produced on the high seas could be used to refuel vessels with
renewable energy. With the increased use of hydrogen as an energy source and carrier,
wind farms may be utilized to produce it and then hydrogen can be exported in pipelines
(with no energy losses) or by boats to the coast [46–48].

This combination of technological development and wind conditions is not going
unnoticed by researchers and potential project developers. As discussed by Elsner and
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Suarez, there are suitable locations on the high seas for projects both in shallow and deep
waters. Examples are the Mascarene Plateau in the Indian Ocean and the Grand Banks in
the North Atlantic, and the Grand Banks/Flemish Cap or the Rockall Bank/Hatton Ridge
in the North Atlantic, respectively [17].

From a legal standpoint, developing wind farms in ABNJ could be attractive for
developers initially. As we discuss below, the governance framework of the ocean beyond
national jurisdiction is underdeveloped. In principle, one might be tempted to say that
wind projects would mostly be exempted from national control. However, if there were
no rules that applied to the development of marine wind farms, this would lead to issues
of fairness, allocation, use of what is meant to be a common resource for the benefit of
individuals, environmental concerns and conflict [25].

In the following sections of this paper, we discuss what legal regime applies to marine
wind projects in ABNJ, what sort of legal classification wind turbines would fall within,
and which regulatory frameworks and alternatives that may be adopted beyond the
existing rules.

3. The High Seas Governance Framework for Marine Wind Projects
3.1. Introduction

The legal framework for ocean governance in ABNJ has undergone an important
evolution that is not necessarily linear. Historically, the high seas were an area in which
international law dominated, largely influenced by the concept of freedom of the seas
proposed by Grotius in 1609 in his work Mare Liberum. This was because the territorial sea
was a novel concept covering less nautical miles than now, and the exclusive economic
zone (EEZ), or the continental shelf had been recognized only somewhat recently as areas
under national jurisdiction [49]. By the mid-twentieth century, the high seas had lost much
of their importance.

However, legal developments, with the LOSC at the forefront creating a convention-
based regime for ABNJ, and an increase in the need for global ocean management have
led to a myriad of instruments creating rules for the protection of the sea environment
as well as the regulation of human activity in these waters. Currently, the high seas are
regulated by a fragmented and uncoordinated set of norms. There are at least 190 multi-
and bi-lateral agreements addressing a spectrum of issues affecting the oceans [50]. We
have gone, therefore, from Mare Liberum to understanding the high seas as a managed
common area, restricting what was once thought to be the unlimited freedom of mankind
in this area.

The cornerstone of marine wind farm regulation in ABNJ is the LOSC, as discussed in
detail in the literature by a handful of authors [17,35], despite the fact that this convention
does not include any provisions for dealing with wind energy exploitation per se. In fact,
it is debatable whether the LOSC has created an adequate or even sufficient regulatory
framework for renewable energy to be produced on the high seas, and the right of States
and commercial actors to do so remains uncertain [35].

Due to this uncertainty—or more accurately—lack of an adequate and comprehensive
international regulatory framework for renewable energy, but more generally regarding the
regulation of the high seas, the UN has initiated a process to convene an Intergovernmental
Conference (IGC) to consider the recommendations of the Preparatory Committee estab-
lished by Resolution 69/292 of 19 June 2015. This resolution kickstarted the preparation
of the proposal for an agreement of an international legally binding instrument under
the LOSC on the conservation and sustainable use of marine biological diversity of areas
beyond national jurisdiction (BBNJ). However, the instrument being negotiated has a focus
on biodiversity and marine life, not on renewable energy and the word energy is not even
mentioned in the last June 2022 draft.
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3.2. What Legal Regime Covers Marine Wind Activity on the High Seas?

There is consensus in the literature that the LOSC constitutes the key instrument
for marine wind installations in ABNJ. Regarding the high seas, the LOSC is considered
to codify customary public international law, meaning that in principle a similar regime
would apply to non-LOSC parties [51,52]. That said, the regime in place is scant and there
are no rules that apply specifically to wind energy exploitation on the high seas, in contrast
to the regime that applies to fisheries (Arts. 116 to 120 LOSC), or deep seabed mining in the
Area (Part XI LOSC).

Art. 86 LOSC defines the high seas as sea areas outside the EEZ, the territorial sea or
the internal waters of a State or the archipelagic waters of an archipelagic State. In these
spaces, “sovereign claims purportedly made in respect of the high seas are invalid” [53].
This means that the sovereignty and control of States do not extend to the high seas.

However, States exercise jurisdiction and control over ships. This form of authority
means that a ship on the seas must fly the flag of a single State and be subject to the
jurisdiction of that State, on the high seas and in other parts of the sea (Art. 91 LOSC).
Having a flag associated with a State grants the ship a nationality and it means that this
State has granted it the right to sail. The State, in turn, has some responsibility for the
behaviour of the ship at sea, including administrative, technical and social matters (Art.
94 LOSC) [54]. We will return to this principle when we discuss the nature of wind turbines.

Art. 87.1 1 LOSC declares that all States, whether coastal or land-locked, enjoy high
seas freedoms. These include, inter alia, the freedom of navigation, the freedom to lay
submarine cables and pipelines, the freedom to construct artificial islands and other instal-
lations, the freedom to fish and to carry out scientific research. However, the production of
energy from wind, currents or waves, an activity which is explicitly mentioned as under
the jurisdiction and control of the coastal State within the EEZ, is not explicitly mentioned
as a high seas freedom.

Harnessing marine energy in ABNJ would fall into a residual category of the principle
of freedom on the high seas. Not listed among the six categories enumerated by Art. 87, or
regulated explicitly, energy production could still be enjoyed by all States, whether coastal
or land-locked, if there is due regard for the interest of other States in their own exercise
of the freedom of the high seas (Art. 87.2 LOSC). Elsner and Suarez, however, are of the
opinion that marine wind energy production could be either an exercise of the freedom of
navigation or the freedom to construct artificial islands and other installations, following
the rules of Part VI LOSC, which deals with the continental shelf. It all hinges on whether
turbines and wind parts are considered to be ships or structures or installations, a point
which we discuss further in the article [17].

While the LOSC creates a wide high seas freedom to States, Art. 87.2 LOSC limits it
when it states that: “[t]hese freedoms shall be exercised by all States with due regard for
the interests of other States in their exercise of the freedom of the high seas, and also with
due regard for the rights under this Convention with respect to activities in the Area”.

Thus, the LOSC imposes an obligation of balancing interests and to some degree
requires international coordination. As we have mentioned, a coherent international
regulation on this topic is lacking. Moreover, the above paragraph shows that under
the current regulation, no renewable energy platform may be installed on the high seas,
without creating conflict with the interests of other States. Part of the literature goes
as far as indicating that based on this obligation of due regard no wind parks may be
built [26], an opinion which for us goes too far based on a reading of the LOSC as a whole.
Further, the expression “due regard” needs clarification. Renewable energy installations
need considerable space on the sea and require a safety zone around them. Additionally,
depending on the characteristics of the marine wind installation, other uses of the space
where the platforms are installed like shipping, fishing or exploitation may be precluded.

The potential conflict between different sea uses and the express reference to “due
regard” points out the need for coordination between States exercising their high seas
freedom. Moreover, and as we discuss in Section 5 of this paper, due regard for the interest
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of other States prompts the question of whether there should be an international authority
in charge of both the granting of permits for the construction of these installations and
controlling the application of the precautionary principle in the development of these
activities on the high seas, as mandated by Art. 87.2 LOSC. As we discuss more in detail
in Section 5, establishing such an authority will permit it to act in coordination with the
International Seabed Authority (ISA), the authority that organizes and controls activities
in the Area. Alternatively, if reformed, ISA itself may be granted the authority to grant
permissions for the construction of wind parks on the high seas. With the current regulation,
there is no mandatory requirement to obtain authorization from the ISA to use the seabed
in the Area as this only becomes necessary when it comes to the exploitation of resources
in it.

Ships or Structures?

With the development of hydrocarbon platforms on the sea, their legal status has
become an object of study in international law. This discussion is of relevance to determine
the nature of wind turbines. The first question is whether any type of hydrocarbon platform
(and by analogy wind turbines) may be considered to be a ship. If hydrocarbon platforms
are classified as ships, international law rules and provisions would also be applicable
to these platforms, such as the law of flag, the arrest of ships, collision, pollution and
salvage, limitation of liability. If they are not considered ships, then they are classified
as installations.

Back in 1991, Finland filed an action against Denmark before the International Court
of Justice (ICJ), alleging that the defendant did not grant the right of innocent passage to an
oil rig through its territory because it did not consider it to be a ship. Eventually, the parties
settled before judgment, so the ICJ did not decide whether or not the platform could be
considered a ship [55].

The LOSC does not define the term “ship” or “vessel”. The 1986 UN Convention on the
Conditions for Registration of Ships [56] defines a “ship” as “any self-propelled sea-going
vessel used in the international seaborne trade for the transport of goods, passengers, or
both with the exception of vessels less than 500 gross registered tonnes”. This definition
contains some of the essential elements of the normal description of a “ship”. For example,
they are self-propelled and sea-going. Mobile oil platforms sometimes share some of these
characteristics but may not be considered ships if they are not used for the transport of
goods or passengers [57]. This logic is also applicable to the case of floating wind turbines.

Art. 1.1(5)(a) LOSC defines “dumping” as: “any deliberate disposal of wastes or
other matter from vessels, aircraft, platforms or other man-made structures at sea”. This
provision shows that the LOSC makes a distinction between “vessels”, platforms and
other structures.

Some maritime law conventions, for example, the International Convention on Civil
Liability for Oil Pollution Damage 1969 (CLC) [58] and the 1989 International Convention
on Salvage (Salvage Convention) [59], specifically leave platforms outside the definition of
ship. For instance, Art. 1.1 CLC defines “ship” as “any seagoing vessel and any seaborne
craft of any type whatsoever, actually carrying oil in bulk as cargo”. Therefore, this
Convention is not applicable to either hydrocarbon or wind turbines. Mobile oil platforms
may carry people and certain oil-related facilities, but they are not designed to transport oil
in bulk as cargo.

In Art. 1b(b) the Salvage Convention defines “vessel” as “any ship or craft, or any
structure capable of navigation”. Therefore, wind turbines are not covered by the Salvage
Convention. The main aim of vessels is navigation, as it is clear that the main aim of both
wind turbines and wind parks is not navigation but producing wind renewable energy.
Following this line of thought, Esmaeili says that navigation or the ability to navigate
appears to be a principal element in the definition of a ship [57].

Moreover, the 1969 International Convention Relating to Intervention on the High
Seas in Cases of Oil Pollution Casualties (Intervention 69) [60] states: “ship means: (a) any
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sea going vessel of any type whatsoever, and (b) any floating craft, with the exception of an
installation or device engaged in the exploration and exploitation of the resources of the
seabed and the ocean floor and subsoil thereof”. Oil platforms, of whatever kind, are clearly
excluded from the definition of ‘ship’ in this Convention. However, mobile drilling units
on their way to or from their sites may be considered as floating craft and thereby fit the
“ship” definition in the Convention. Again, wind mobile platforms may not be considered
ships within the scope of this Convention; their main aim is not navigation, as they are
moored to the seabed and not autonomically on their way to or from sites.

The International Convention for Prevention of Pollution from Ships (MARPOL
73/78) [61] includes mobile platforms within their definitions of ship; consequently, their
provisions may apply to mobile wind turbines [43]. However, MARPOL is not applicable to
either operative pollution—pollution derived from the daily activities of the platforms—or
atmospheric pollution [2]; only to accidental pollution.

Further, as Esmaeili states, until the late 1980s international conventions either em-
ployed the terms “vessel” or “ship” without further description or only gave a generalized
definition without specific remarks in relation to oil rigs or wind turbines. This was pri-
marily because oil platforms were not as important in the law of the sea in the past as they
have been since the early 1980s and wind turbines at sea were not a reality until the early
1990s [57].

In conclusion, with regard to wind turbines, from a common-sense point of view, they
lack the capacity of navigation. Moreover, wind turbines are not crewed by a captain and
crew, as is the case for floating oil platforms. Wind turbines, bottom fixed and floating, are
therefore installed to remain in place for a long period and not to navigate. Thus, in our
view, wind turbines should not be generally considered as ships based on the interpretation
of general international law provisions. This applies even to mobile wind turbines, at
least under the current not-crewed prototypes, as they have no self-propulsion properties.
However, as stressed by Severance, in the future some States might argue that future
floating and mobile wind turbines are less permanently situated, making them inclined to
argue that they are ships [43]. This is an area in which technological development might
adjust the legal nature of a wind turbine.

Not being ships or vessels, under the LOSC, wind turbines fall into the category of
installations and structures, an opinion shared in the literature [43,62]. This is because
Art. 60.1 LOSC specifically mentions that in the EEZ, the coastal State has the exclusive
right to construct and to authorize and regulate the construction, operation and use of:
“(b) installations and structures for the purposes provided for in Art. 56 and other economic
purposes”. For the time being, wind turbines are deployed at sea and attached to the
seabed with the purpose of being located in the same spot for a period (typically long, up to
30 years) to exploit economic resources, a possibility allowed for by Art. 56.1(a) LOSC. Like
in the case of ships, installations and/or structures, such as wind turbines, are registered
before a national authority, and therefore, are typically assigned a flag.

3.3. May Marine Parks Be Operated on the High Seas under the Flag State Principle: Implications
Brought by the Area?

Defining the nature of marine wind turbines located on the high seas for the purposes
of public international law does not really answer the question of whether it is possible
to operate them under the current LOSC regime. Currently, the scant literature highlights
the fact that if the flag State principle (or an adaptation of it) [26] applies to marine wind
turbines, States may authorize the installation and operation of marine wind parks under
their national law. However, such an approach can be criticized as it could generate
controversies surrounding the high seas freedoms and respect for the rights of other States,
as well as the individual use of resources that are deemed to belong to humankind. In this
section, we revisit this question to determine if, under the LOSC, States have the right to
authorize the construction and operation of marine wind projects in both the high seas and
the Area, the latter being an aspect that has been under-discussed to date.
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Wind turbines occupy space over the water column, in the water column, the seabed
and ocean floor and subsoil thereof. Both bottom-fixed and floating wind turbines are
attached to the seabed and ocean floor. The simplest of turbines, monopile ones, are
anchored directly to the seabed and the foundation is buried at a depth of about 30 m. More
complex models, with more anchoring points, such as jacket turbines that can be placed in
deeper waters, are buried even deeper into the seabed [63]. Floating turbines are anchored
to the seabed connecting the mooring systems of the turbines to the seabed [63]. Despite
their name, they do not just float. This means that all turbine types actively utilize the
Area, as defined by Art. 1.1 LOSC. Thus, the rules concerning the use of the Area must be
considered when determining whether or not wind farms can be placed on the high seas
and in defining the extent to which the flag State principle and derived rules may apply.

Art. 87 LOSC is key when discussing whether or not wind turbines might be operated
on the high seas and governed by the flag State principle. This article establishes that the
freedom to construct artificial islands and other installations is subject to the rules that
apply to them in the continental shelf, which in turn are governed by those that apply in
the EEZ (Arts. 80 and 60 LOSC, respectively). Under this regime, high seas marine wind
parks would not qualify as islands or generate any territorial sea of their own nor would
they have impact on the delimitation of EEZ or the continental shelf of the constructing
State (Art. 60.8 LOSC). This is consistent with the principle that no State may link any part
of the high seas to its sovereignty (Art. 89 LOSC).

Thus, under the mutatis mutandis application of these rules, States may authorize the
construction of marine wind parks. They can do this as if they had sovereign rights to
exploit wind resources (Art. 56.1(a) and Art. 77.1 LOSC), having “exclusive jurisdiction
over such artificial islands, installations and structures, including jurisdiction with regard
to customs, fiscal, health, safety and immigration laws and regulations” (Art. 60.2 LOSC).
The LOSC creates a few basic obligations that apply to the high seas as well. First, due
notice must be given of the construction of the marine wind parks and warning given of
their presence. Second, national decommissioning rules and eventually abandoning wind
parks must comply with basic international standards [64]. Third, safety zones around
the installations must be implemented, not exceeding 500 m. Lastly, installing marine
wind parks on the high seas should not interfere with the use of recognized sea lanes for
international navigation.

As mentioned, the installation of marine wind parks on the high seas also involves
the use of the Area (the seabed located therein) to moor the turbines. In the LOSC, the
rules relating to the construction, operation and use of artificial islands or installations for
economic purposes in the EEZ and the continental shelf do not have any direct link with
the use of the Area. However, Art. 87 LOSC does subjugate the right to build installations
on the high seas to paying “due regard for the rights under this Convention with respect
to activities in the Area”. This, therefore, warrants some discussion. The LOSC clarifies
that the Area, comprising “the seabed and ocean floor and Subsoil thereof, beyond the
limits of national jurisdiction” (Art. 1.1 LOSC) and its resources are the common heritage
of mankind (Art. 136 LOSC). Similarly to the high seas, “(n)o State shall claim or exercise
sovereignty or sovereign rights over any part of the Area or its resources, nor shall any
State or natural or juridical person appropriate any part thereof” (Art. 137 LOSC). Rights
connected to the resources in the Area are coordinated by the ISA (Art. 156 LOSC) and
belong to mankind.

The question arising from the basic rules relating to the Area as a common heritage
of mankind is whether the exercise of any rights coastal States might have derived from
the freedom to construct, operate and use them may be done freely, it cannot be done,
or if this use needs to be coordinated by the ISA. An interpretation of the relevant LOSC
provisions seems to leave the matter up for discussion. Due to the complexity of the topic,
we acknowledge that this is an issue ripe for future research and upon which we restrict
ourselves to highlighting different interpretative avenues seeking clarification.
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On the one hand, an interpretation of the rules seems to indicate that States are not
free to exercise rights that allow them to install wind parks on the seabed of the Area, or
at least not without the coordination of the ISA. As indicated, the construction of marine
wind parks requires turbines to be moored to the seabed. Mooring turbines to the seabed
would be done as part of the sovereign rights to build and operate artificial installations
on the high seas as derived from Art. 87 LOSC. However, this seems to be contrary to an
isolated and textual reading of Art. 137 LOSC which establishes that “[n]o State shall claim
or exercise sovereignty or sovereign rights over any part of the Area or its resources, nor
shall any State or natural or juridical person appropriate any part thereof”. There seems,
therefore, to be a contradiction between these provisions.

On the other hand, several provisions seem to indicate that any State may use the
seabed of the Area at their free will without the need to ask for ISA coordination. A
restrictive interpretation of Art. 137 LOSC would render the right to install artificial islands
or installations on the high seas inoperable, rendering Art. 87 LOSC moot. The LOSC is
clear: States have the right to install wind parks on the high seas, subject to the limitations
imposed by international law, due regard and the limits imposed by the use of the Area.
This means that there might be limits or it might be necessary to coordinate the use of the
seabed, but that States may build marine wind parks on the high seas.

If this interpretation is accepted, then a subsequent question is whether there is a need
for the ISA to coordinate the activities. Our analysis of the LOSC indicates that currently
there is no mandatory requirement to obtain authorization from the ISA to use the seabed in
the Area as this only becomes necessary when resources in it are exploited. Art. 1.1. LOSC
defines “Activities in the Area” as “all activities of exploration for, and exploitation of,
the resources of the Area”. As stated, the LOSC defines the Area and its resources as the
common heritage of mankind (Art. 136). These resources are distinguished from the Area
itself or its use. Mooring a turbine to the seabed, constructing it and operating it is an
activity that takes place in the water column of the high seas and in the seabed part of
the Area, but it does not imply a claim or exploitation of the resources in the Area. The
word “resources” might be interpreted as implying minerals or other goods contained in
or at the Area but not the seabed itself. Art. 133 LOSC clarifies that the word “resources”
refers to “all solid, liquid or gaseous mineral resources in situ in the Area at or beneath the
seabed, including polymetallic nodules”, and clarifies that resources once recovered are to
be defined as minerals. Art. 137 LOSC explicitly gives the ISA authority to authorize the
alienation of these resources.

Furthermore, a reading of the provisions related to the activities conducted by the ISA
and their own attribution of functions indicate that the ISA has the authority to “organize
and control all mineral-resources-related activities in the Area for the benefit of mankind
as a whole” [65], a role which has been discussed in the literature [66]. Thus, while LOSC
does explicitly mention that the ISA has the power to grant permissions for activities in the
Area (Art. 152) and to organize and control activities in the Area, this is “particularly with
a view to administering the resources of the Area” (Art. 157.1 LOSC).

Summing up, our research indicates that all States—and not only coastal States—may
resort to the flag State principle to govern the construction and operation of marine wind
parks on the high seas. This is done as an extension of the freedom to construct artificial
installations and ought to comply with the minimum requirements that are set by Art.
60 LOSC. More uncertainty exists, however, over the interplay of these rules and the
utilization of the seabed located in the Area. We have pointed out that it seems to be
possible to utilize the seabed, provided its mineral resources are not exploited, without
authorization from the ISA but this is an unsettled legal issue. However, an independent
authority needs to coordinate and grant these permissions in order to guarantee that due
regard for the interests of other States is respected, as mandated by Section 2 Art. 87 LOSC.
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3.4. Safety Zones

Renewable energy structures, particularly wind turbines and wind farms, need con-
siderable space on the sea and require a safety zone around them. A safety zone would
usually imply that no shipping, fishing or exploitation of other resources may take place
in the space where platforms are installed. The literature, however, shows that excep-
tions have been made, allowing fishing to take place within marine wind parks in several
countries [27].

Art. 60.4 LOSC establishes that in the EEZ “the coastal State may, where necessary,
establish reasonable safety zones around such artificial islands, installations and structures
in which it may take appropriate measures to ensure the safety of both navigation and the
artificial islands, installations and structures”.

Art. 60.5 LOSC states that “such zones shall be designed to ensure that they are
reasonably related to the nature and function of the artificial islands, installations or
structures, and shall not exceed a distance of 500 m around them, measured from each
point of their outer edge, except as authorized by generally accepted international standards
or as recommended by the competent international organization”. It shall be determined
by competent authorities if this distance of 500 m is adequate concerning renewable wind
energy structures on the high seas, or if it needs to be higher.

As Elsner and Suarez argue [17], there are rules for the safety of navigation and other
maritime safety rules relevant to the hydrocarbons industries. These provisions have been
established by the International Maritime Organization (IMO) in the context of extractive
industries. For example, the IMO Resolution A.671(16) on safety zones and safety of
navigation around marine installations applies to for extractive industries on the EEZ or
the continental shelf. Therefore, it does not answer the challenges posed by wind parks
to navigation. It should be role of the international community through the IMO or other
organizations to develop safety of navigation rules for wind park facilities on the high seas.

Art. 147.2.(c). LOSC also states that safety zones shall be established around installa-
tions in the Area with appropriate markings to ensure the safety of both navigation and the
installations. This provision is relevant considering that wind turbines are installed in the
area or moored to it. The configuration and location of such safety zones shall not be such
as to form a belt impeding the lawful access of shipping to particular maritime zones or
navigation along international sea lanes.

3.5. Rules Applicable to the Network

The LOSC sets basic but sufficient rules related to the construction of the electricity
cable network that would eventually be installed for marine wind parks on the high
seas [17]. States have the freedom to “lay submarine cables and pipelines” on the high
seas (Art. 87.1(c) LOSC), subject to the provisions governing the issue in the EEZ and
continental shelf.

The main rule is that there is no need to require permission from any State or from the
ISA to lay cables on the high seas. However, due regard shall be paid to cables or pipelines
already in position (Art. 79.5 LOSC). Despite that electricity transport cables could be
installed under the seabed and not only over it, the Area and its regulation are not explicitly
mentioned. However, the main principles apply, States (and developers) must pay due
regard to the freedom of other States when laying out cables in or over the Areas. The
control and regulation of these cables would follow the flag State principle, therefore and in
principle, the rules applicable to the cable will be those applying to the marine wind park.
If these cables extend and enter the continental shelf, and/or the seabed of the territorial
sea of a coastal State, then the specific provisions for those circumstances apply.

3.6. Decommissioning on the High Seas

The decommissioning of marine wind turbines is a topic that has seen little discussion
or regulation at the national level. On the high seas, the regulation and requirements set
by the LOSC is scant, to say the least. The LOSC does not set any specific requirements
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in relation to the removal obligation of these installations [64], a point also remarked by
Elsner and Suarez [17]. However, as the construction of artificial installations and artificial
islands must follow the rules applicable to them according to the continental shelf and
the EEZ governing provisions, we may apply the respective rules about decommissioning
in these spaces [67]. Art. 60.3 LOSC sets a decommissioning regime based on a full
removal obligation. Exceptionally, the LOSC allows the installations to be left in place.
Decommissioning obligations are imposed primarily to protect navigation, but also the
environment [64]. Interestingly, the LOSC has a more stringent approach when it comes
to the removal of installations erected in the Area to exploit mineral resources but it
does not seem to apply to marine wind parks. These installations ought to be removed
“solely in accordance with this Part and subject to the rules, regulations and procedures
of the Authority” (Art. 147.2(a)). An option could be the adoption of some international
decommissioning standards by the IMO for the high seas. Such an instrument exists, but
it applies to the removal of installations and structures on the continental shelf and the
EEZ [68].

3.7. Environmental Protection and Standards

As they often are assembled onshore and tend to require much less drilling in the
seabed when compared to large oil and gas platforms, the installation of wind parks is
likely to cause less noise and acoustic pollution; and, therefore, cause less damage to marine
animals than fixed marine parks at this stage. However, this is considering each turbine
individually and not the aggregated impact of the park. Additionally and more importantly,
during the production of energy, wind turbines produce noise, above and in the water
column and the seabed if they are bottom-fixed or even only moored (and floating). The
extent of the environmental impacts caused by the generation of renewable energy offshore
is uncertain, and more scientific research is therefore necessary [69].

Nonetheless, the general obligation stated under Art. 192 LOSC to protect and pre-
serve the marine environment applies to marine renewables installations on the high seas.
According to Art. 194.1 LOSC, States “shall apply all measures that are necessary to pre-
vent, reduce and control pollution of the marine environment from any source, using for
this purpose the best practicable means at their disposal and in accordance with their
capabilities, and they shall endeavour to harmonize their policies in this connection”.
Further, Art. 194.5 LOSC emphasises that these measures shall be those “necessary to
protect and preserve rare or fragile ecosystems, as well as the habitat of depleted, threat-
ened or endangered species and other forms of marine life”. The provision under LOSC
Section 2 of Part XV on global and regional cooperation in cases of pollution emergencies
and Section 4 of Part XV on monitoring and assessment will also be relevant for energy
generation activities on the high seas. For example, Art. 199 LOSC establishes that States
shall jointly develop and promote contingency plans for responding to pollution incidents
in the marine environment.

International rulings from the Tribunal for the Law of the Sea have stressed the binding
obligation under public international law to undertake an environmental impact assessment
(EIA) for activities that have the potential to cause harm to the natural environment and
natural resources (International Tribunal for the Law of the Sea Advisory Opinion of
1 February 2011) [70]. EIAs are also mandatory under the 1992 Convention on Biological
Diversity [71]. More recently and relevant for this paper, the BBNJ Draft Agreement also
makes them binding [72].

Moreover, a comparison could be made with environmental provisions in the Mining
Code enacted by the ISA [73]. While the Mining Code will not be applicable to wind
parks, this regulatory piece sets important environmental requirements that may be ex-
trapolated to marine renewable energy. The current version of the draft exploitation
regulations requires applicants to submit along their application for the approval of a
plan of work information on this respect. Among these, environmental impact statements,
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environmental management and monitoring plans and closure plans (collectively known
as Environmental Plans).

Lastly, the threats to birds and marine life in accordance with its obligations under
relevant conventions to protect biodiversity, including the 1979 Convention on the Conser-
vation of Migratory Species of Wild Animals shall be taken into account [74].

4. How Much of the High Seas Can Be Utilized?

While more than 60 per cent of the ocean space is part of the high seas, not all high seas
may be fully utilized to construct and operate marine wind farms. The high seas regime
applies to sea parts, but the regime applicable to the seabed located in the same space as
the high seas can belong to either the Area, as discussed in Section 3.2, or the extended
continental shelf.

The continental shelf comprises the seabed and subsoil of the submarine areas (where
foundations of fixed and floating turbines are installed) that extend beyond the territorial
sea of a State. Although the continental shelf normally extends up to 200 nautical miles
(corresponding to the limit of the EEZ), it can go further than that as long as the submerged
prolongation of the land mass of the coastal State reaches the outer edge of the continental
margin up to an absolute maximum of 350 nautical miles (Art. 76 LOSC). When it goes
beyond 200 nautical miles, the water column is located on the high seas, but the seabed is
part of a claimed extended continental shelf, an opinion shared by Suárez-de Vivero [75].
Countries generally have up to 10 years after having ratified the LOSC to claim this
extension pursuant to Art. 4 of Annex II LOSC. Parties to the LOSC and the Commission
on the Limits of the Continental Shelf have agreed to count the deadline for submissions
on 13 May 1999 to all State parties for which the LOSC has entered into force before such
date [76]. The extension is made before the Commission on the Limits of the Continental
Shelf (Art. 76 LOSC).

This overlap of seabed areas creates interesting interactions in the law [77], some of
which have gone unnoticed in our opinion when it comes to marine wind parks [17]. An
extended continental shelf does not give the coastal State right over the water column, the
sovereign rights it grants end at the water edge, where the seabed makes contact with the
water. Thus, the water column is on the high seas, and said regime applies on it, as also
remarked by Elsner and Suarez [17]. However, the LOSC does grant sovereign rights to
the coastal State over the continental shelf for the purposes of exploring and exploiting
its natural resources, and conducting activities related to them. These natural resources
are the mineral and other non-living resources of the seabed and subsoil together with
living organisms belonging to sedentary species. See also stressing this when stating that
“[c]oastal States for whom the legal shelf clearly exists beyond 200-n. miles have the legal
entitlement to exercise exclusive jurisdiction over the resources of the shelf irrespective of
the engagement with the Commission” [78]. These are exclusive rights, “in the sense that if
the coastal State does not explore the continental shelf or exploit its natural resources, no
one may undertake these activities without the express consent of the coastal State” (Art.
77.2 LOSC). By extending the continental shelf, the Area is reduced [79]. This explains why
Art. 82 LOSC imposes obligations on coastal States to share revenues with the international
community regarding its exploitation.

In addition to these exclusive exploitation rights, the LOSC also grants the coastal
State that has claimed the extended continental shelf an exclusive right to “authorize and
regulate drilling on the continental shelf for all purposes” (Art. 81 LOSC, emphasis added).
This provision has the effect of restricting the freedom of any State to build and operate a
marine wind installation on the high seas to the authorization of the coastal State in which
the mooring on the extended continental shelf would take place. Without it, the drilling to
install the foundations and utilize the seabed would be contrary to public international law.
While authorization is needed, this provision, however, must also be read in light of Art.
78.2 of the LOSC, which also submits that exercise of rights of the coastal States must not
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infringe or unjustifiably interfere with “with navigation and other rights and freedoms of
other States as provided for in this Convention”.

This restriction not to drill without authorization and regulation of the State claiming
an extended continental shelf is not minor in terms of its geographical extension and may
put a stop to some projects. An extended continental shelf has the potential to almost
double the seabed and its resources controlled by coastal States, with important geopolitical
implications. Considering only the claims put forth before 2012, the extension of the
continental shelf had the potential to reduce the Area by 4.6 per cent and the high seas by
6.51 per cent as noted by Suárez de Vivero [75]. By August 2022, more than 60 countries
had made 92 submissions to extend their continental shelf. The Commission on the Limits
of the Continental Shelf has issued 35 recommendations and there are more to come [80].
Moreover, some of the areas that have been identified as suitable for the current technology
levels on the high seas in Hatton Ridge or Rockall Bank, as pointed out by Elsner and
Suarez, would not be available to all States [17]. These would only be given to those States
that have received authorization by the coastal State for an extended continental shelf,
mostly because of financial compensation.

5. Governing Renewable WIND Energy on the High Seas: Authorities
and·Coordination
The Role of MSP. The ISA Authority as a Model?

As renewable energy activities move to deeper waters and waters beyond national
jurisdiction, some level of overlap may be expected with other activities. This leads to the
question of how to balance these various activities. Should renewable energy have primacy
in these plans and policies based on its potential vital role on climate change mitigation [9]?
MSP has been defined by United Nations Educational, Scientific and Cultural Organization
(UNESCO) as a public process for analysing and allocating the spatial and temporal
distribution of human activities in marine areas to achieve ecological, economic and social
objectives that are usually specified through a political process [81]. UNESCO’s MSP model
comprises ten steps, ranging from appointing the authority in charge, obtaining financial
support, evaluating the present and future conditions, to stakeholder participation and
performance evaluation. Moreover, UNESCO has developed a guide to evaluate MSP
processes [82]. Given that the LOSC has failed to provide a management tool for the
sea areas, MSP has proved to be an effective way of managing the EEZ. For instance, in
Europe, under the Maritime Spatial Planning Directive of 2014, all 22 Member States of the
European Union with marine waters now have MSP underway [83].

However, there is no overarching framework for the implementation of MSP in ABNJ,
a tool that if existing could coordinate the exercise of high seas freedoms when it comes to
the harnessing of renewable energy. While we find some progress the regional level, these
initiatives cannot provide a global cohesive management without coordination, among
themselves and with the various international organisations that have a role including
ABNJ, e.g., the ISA, or the IMO [16].

In our view, the ISA or a specialized body in high seas areal use ought to be involved
in the coordination of the granting of permits to install renewable energy structures on the
high seas because, as we have explained, although they might float and even be mobile,
they are connected in some way to the seabed, either moored through cables or drilled and
attached to it. However, identifying and consulting relevant stakeholders in issues related
to ABNJ is challenging. The high seas and the Area, as global commons beyond the control
of any one State, might imply a wide or wider range of stakeholders with a legitimate
interest in the conservation of biodiversity and the sustainable use of resources in ABNJ.
Indeed, all of humankind has an interest in the preservation of the essential ecosystem
services provided by ABNJ. In addition to this, wind resources on the high seas shall be
classified as common heritage of mankind to benefit the international community and
humankind in general, not just a small group of actors from industrialized States [17].
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MSP approaches could be an appropriate way of managing potential conflicts of uses
of and on the high seas, but they would ideally require a regulatory authority common to
all users [84]. Global approaches are necessary. If the global environment is to be protected,
then global approaches must prevail [85]. This approach is mandated by Art. 197 LOSC,
being particularly useful in the regions mentioned, such as South America, where regional
agreements are lacking. The model of an international management authority would be
consistent with the idea that the resources of the high seas belong to the global community
and are to be shared [25]. Regulation of renewable energy platforms is not covered by the
BBNJ negotiations and it will take years to negotiate a new implementing agreement to the
LOSC on the topic.

As mentioned, the ISA Mining Code establishes the designation of areas of particular
environmental interest (APEIs), where exploitation is prohibited. The ISA has experience
in implementing MSP, since in 2012, as part of its Environmental Management Plan for
polymetallic nodule mining in the Pacific Clarion Clipperton Zone [86], it designated nine
Areas of Particular Environmental Interest (APEIs) [87].

In addition, the ISA Mining Code requires the designation of “impact reference zones”
and “preservation reference zones” [73]. “Impact reference zones” are areas to be used
for assessing the effect of activities in the Area on the marine environment and which are
representative of the environmental characteristics of the Area. “Preservation reference
zones” are areas in which no mining shall occur to ensure representative and stable biota of
the seabed in order to assess any changes in the biodiversity of the marine environment
(Art. 31.6 Regulations on Prospecting and Exploration for Polymetallic Nodules in the Area
and related matter, ISA) [88].

In the case of marine renewable wind energy, Hutchins has proposed granting States
rights above their continental shelves—since energy will be transported to them as the
nearest coastal State—and collectively managing renewable energy generation above the
deep seabed Area through a unitary global authority similar to the ISA, or directly by the
ISA [25].

If created, such an authority could manage part of the revenues on concerning the
equitable sharing of financial and other economic benefits derived from activities on the
high seas, as it is mandated to the ISA in the Area (Art. 140 LOSC).

6. Conclusions

Marine wind projects are often seen as one of the best alternatives for scaling up
renewable energy production. So far, all marine wind energy activity is being conducted
in waters under national jurisdiction. However, technological progress and occupation
of the best spaces near the coasts may imply that marine wind parks may be deployed
further in deeper waters, outside areas under national jurisdiction. The high seas represent
a yet-to-be-exploited area when it comes to the expansion of marine energy projects. In
addition to the availability of space, the literature indicates that some of the world’s best
wind resources, in terms of constant speed, are located in ABNJ. Wind turbines on the high
seas, which comprise about 60% of all ocean and sea areas across the globe, will utilize the
high seas, the seabed and thus the Area, creating interesting legal issues.

The ocean governance framework beyond national jurisdiction is underdeveloped,
as discussed in this paper. Currently, the high seas are regulated by a fragmented and
uncoordinated set of norms. The cornerstone of marine wind farm regulation in ABNJ is
the LOSC. However, this is a general instrument dealing with the freedoms and obligations
of States when conducting activity on the high seas and the Area, and not having specific
provisions to fully regulate wind energy exploitation. The lack of defined and concrete
rules applicable in ABNJ is not a novel issue. To try to address this more generally, the
UN has initiated a process to elaborate the Agreement of an international legally binding
instrument under the LOSC on the conservation and sustainable use of marine biological
diversity in areas beyond national jurisdiction (BBNJ). However, the instrument being
negotiated has a focus on biodiversity and marine life, not on renewable energy.
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Despite this, our analysis shows that under the LOSC regime, all States, whether
coastal or land-locked, enjoy high seas freedoms. These include, inter alia, the freedom of
navigation, the freedom to lay submarine cables and pipelines, to construct artificial islands
and other installations, to fish and to carry out scientific research. However, the generation
of energy from wind, currents or waves, an activity which is explicitly mentioned as being
under the jurisdiction and control of the coastal State within the EEZ, is not expressly
mentioned as a high seas freedom. Harnessing marine energy in ABNJ would fall into the
residual category of the principle of freedom on the high seas. Not listed among the six
categories enumerated by Art. 87 LOSC, or regulated explicitly as is the case within the
EEZ for individual coastal States, energy production could still be enjoyed by all States,
whether coastal or land-locked, if there is due regard for the interest of other States in their
own exercise of the freedom of the high seas.

As we discussed, under public international law, wind turbines should not be classified
as ships because their main aim is not navigation but producing renewable wind energy.
Instead, they would be classified as installations or structures, being subject to the regulation
of their flag state, and having all States the high seas freedom to build them, with due
regard to other States.

We further discussed the consequences of this basic structure and the limited regime
set by the LOSC when it comes to the regulation of wind turbines that may be installed on
the high seas by any State.

Our study showcased that States and developers may insert safety zones around
wind turbines. We put forward that it shall be determined by competent authorities if the
distance of 500 meters is adequate concerning renewable wind energy structures on the
high seas, or if it should be increased. It should be the international community’s role under
the aegis of the IMO or other organizations to develop safety rules related to navigation
and sea uses and users nearby marine wind parks on the high seas.

Further, our study highlights that the decommissioning of marine wind turbines is a
topic that has seen little discussion and even less regulation at the national level. On the
high seas, the regulation and requirements set by the LOSC is scant, to say the least. An
option could be adopting some international decommissioning standards by the IMO for
the high seas.

Related to environmental considerations and protection, public international law
creates a general requirement of undertaking an EIA for activities that have the potential to
cause harm to the natural environment and natural resources, as confirmed in international
rulings. The impact of the construction, operation and decommissioning of wind turbines
on the high seas is unknown; therefore, the precautionary principle of environmental law
has an important role to play in this matter.

While it seems that any part of the high seas may be used freely by any State to install
wind turbines and moor or fix them in the seabed, our study points to exceptions to this.
The regime applicable to the seabed located in the same space as the high seas means that
it can belong to either the Area or the extended continental shelves. This overlap of seabed
areas creates interesting interactions in the law, some of which have gone unnoticed in our
opinion regarding marine wind parks. An extended continental shelf has the potential to
almost double the seabed and its resources controlled by coastal States, with important
geopolitical implications.

Our study also discusses the importance of coordination between users and uses of
marine spaces on the high seas. As renewable energy activities move to deeper waters
and waters beyond national jurisdiction, some level of overlap may be expected with
other activities, giving rise to the question of how to balance these various activities. MSP
application on the high seas may help to achieve this balance. Currently, there is a lack of a
regulatory framework related to the implementation of MSP in ABNJ. Some progress at
been made at the regional level; however, these initiatives remain insufficient to provide
cohesive management among regions and international organisations that have a role
including ABNJ [16].
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Yet the challenge of identifying and consulting relevant stakeholders is much greater
in ABNJ as there might be a wider range of stakeholders with legitimate environmental
and natural resources interests. Wind resources on the high seas shall be classified as the
common heritage of mankind to benefit the international community and humankind in
general, not just a small group of actors from industrialized States. MSP approaches could
be appropriate in order to manage potential conflicts over uses of the high seas, but these
would ideally require a regulatory authority common to all users [84]. Global approaches
are necessary in order to manage the ocean global resource sustainably.

Therefore, as well as needing an international authority to grant permission to install
wind parks on the high seas, an international authority is also needed to apply and coor-
dinate MSP on the high seas. The alternative is to continue with unclear rules or without
rules at all, which will lead to conflict and abuses.

In our view, we recommend conducting further research on the establishment of an
authority in charge of granting permits to install marine wind parks and at the same time,
in charge of controlling the application of the precautionary principle in the development
of these activities on the high seas. Thanks to such an institution it will be possible to
guarantee that due regard for the interests of other States is respected, as mandated by
Section 2 Art. 87 LOSC. This authority shall act in coordination with the ISA, or the ISA
itself may be granted the authority to grant wind park permissions on the high seas. With
the current regulation, there is no mandatory requirement to obtain authorization from
the ISA to use the seabed in the Area as the provisions require this when it comes to the
exploitation of resources in it.

Finally, while our study has focused on marine wind parks, most of our conclu-
sions may be extrapolated to other potential uses of the high seas by renewable energy
technologies to exploit natural resources found therein, such as tide, streams or sunlight.
Particularities concerning the use of the Area, the water column or the technology itself
would carry some implications that may deviate from our general conclusions, however.

Author Contributions: Methodology, I.H.A. and V.S.R.; Formal analysis, I.H.A. and V.S.R.; Investiga-
tion, I.H.A. and V.S.R.; Writing—original draft, I.H.A. and V.S.R.; Writing—review & editing, I.H.A.
and V.S.R. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: We want to thank Susan Bahia Henriksen and Tollef Otterdal Heggen for their
research assistance, Etienne Cheynet for his invaluable assistance with the figure in this paper, as
well as the anonymous peer reviewers. All errors and omissions are of the authors only.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Program ESMA. Going Global: Expanding Offshore Wind to Emerging Markets; World Bank: Washington, DC, USA, 2019.
2. Radovich, V.S. Governance of oil and gas exploration and exploitation at sea: Towards coastal marine biodiversity preservation.

In Protecting Forest and Marine Biodiversity; Edward Elgar Publishing: Cheltenham, UK, 2017.
3. Herrera Anchustegui, I. Distributive Justice, Community Benefits and Renewable Energy: Offshore Wind Projects. In Sustainable

Energy Democracy and the Law; Brill Nijhoff: Leiden, The Netherlands, 2021; pp. 214–239.
4. Levelized Costs of New Generation Resources in the Annual Energy Outlook 2022; The United States Energy Information Administration:

Washington, DC, USA, 2022.
5. PROBLUE. The World Bank: Washington, DC, USA. Available online: https://www.worldbank.org/en/programs/problue

(accessed on 29 November 2022).
6. The Ocean Economy in 2030; OECD: Paris, France, 2016.
7. UN Doc. FCCC/CP/2015/10/Add.1 Decision 1/CP.21 201; 2015 Paris Agreement: Paris, France, 2016.
8. 1771 UNTS 107; United Nations Framework Convention on Climate Change (UNFCCC). UNFCCC: New York, NY, USA, 1992.
9. das Neves, M.M. Offshore Renewable Energy and the Law of the Sea. In The Law of the Sea and Climate Change: Solutions and

Constraints; Cambridge University Press: Cambridge, UK, 2020; p. 206.
10. Special Report, Renewable Energy Resources and Climate Change Mitigation; Intergovernmental Panel on Climate Change (IPCCC):

Geneva, Switzerland, 2012.
11. Miller, L.M.; Keith, D.W. Climatic impacts of wind power. Joule 2018, 2, 2618–2632. [CrossRef]

https://www.worldbank.org/en/programs/problue
http://doi.org/10.1016/j.joule.2018.09.009


Energies 2022, 15, 9157 18 of 20

12. Energy Technology Network. Ocean: Pilots, Projects and Potentials; International Energy Agency (IEA): Paris, France, 2015.
13. Dai, K.; Bergot, A.; Liang, C.; Xiang, W.-N.; Huang, Z. Environmental issues associated with wind energy—A review. Renew.

Energy 2015, 75, 911–921. [CrossRef]
14. Wang, Q.; Luo, K.; Wu, C.; Fan, J. Impact of substantial wind farms on the local and regional atmospheric boundary layer: Case

study of Zhangbei wind power base in China. Energy 2019, 183, 1136–1149. [CrossRef]
15. Offshore Wind Farms to Test Business in Deep Water. European Commission. Available online: https://ec.europa.eu/research-

and-innovation/en/horizon-magazine/offshore-wind-farms-test-business-deep-water (accessed on 29 November 2022).
16. Wright, G.; Gjerde, K.M.; Johnson, D.E.; Finkelstein, A.; Ferreira, M.A.; Dunn, D.C.; Chaves, M.R.; Grehan, A. Marine spatial

planning in areas beyond national jurisdiction. Mar. Policy 2021, 132, 103384. [CrossRef]
17. Elsner, P.; Suarez, S. Renewable energy from the high seas: Geo-spatial modelling of resource potential and legal implications for

developing offshore wind projects beyond the national jurisdiction of coastal States. Energy Policy 2019, 128, 919–929. [CrossRef]
18. Zheng, C.W.; Li, C.Y.; Pan, J.; Liu, M.Y.; Xia, L.L. An overview of global ocean wind energy resource evaluations. Renew. Sustain.

Energy Rev. 2016, 53, 1240–1251. [CrossRef]
19. wei Zheng, C.; Pan, J. Assessment of the global ocean wind energy resource. Renew. Sustain. Energy Rev. 2014, 33, 382–391.

[CrossRef]
20. Capps, S.B.; Zender, C.S. Estimated global ocean wind power potential from QuikSCAT observations, accounting for turbine

characteristics and siting. J. Geophys. Res. Atmos. 2010, 115, 1–13. [CrossRef]
21. Liu, W.T.; Tang, W.; Xie, X. Wind power distribution over the ocean. Geophys. Res. Lett. 2008, 35, 1–6. [CrossRef]
22. Revised draft text of an agreement under the United Nations Convention on the Law of the Sea on the conservation and

sustain-able use of marine biological diversity of areas beyond national jurisdiction, (BBNJ Agreement) A/CONF.232/2020/3,
UNGA. In Proceedings of the Intergovernmental Conference on an International Legally Binding Instrument under the United
Nations Convention on the Law of the Sea on the Conservation and Sustainable Use of Marine Biological Diversity of Areas
beyond National Jurisdiction Fourth Sessi, New York, NY, USA, 24 December 2017.

23. 833 UNTS. 397; United Nations Convention on the Law of the Sea (LOSC). United Nations: San Francisco, CA, USA, 1982.
24. 2303 UNTS 162; Kyoto Protocol to the United Nations Framework Convention on Climate Change. United Nations: San Francisco,

CA, USA, 1997.
25. Hutchins, T.E. Crafting an International Legal Framework for Renewable Energy on the High Seas. Environ. Law 2021, 51, 485–514.
26. Offshore Wind in High Seas: Unlimited Potential beyond National Control? Chatam Partners: Waltham, MA, USA, 2019.
27. Arif, A.; Herrera Anchustegui, I. Regulatory and Policy Frameworks for Offshore Wind Projects: Spatial and Temporal Considerations in

Light of Fisheries Sustainability amid Climate Change; OGEL Special Issue on Offshore Energy Investment and Activities; Elsevier:
Amsterdam, The Netherlands, 2022; pp. 1–28.

28. Capacity Densities of European Offshore Wind Farms: European MSP Platform. Available online: https://maritime-spatial-
planning.ec.europa.eu/practices/capacity-densities-european-offshore-wind-farms (accessed on 29 November 2022).

29. The Momentum of Offshore Wind in Europe: Siemens Gamesa. Available online: https://www.siemensgamesa.com/explore/
journal/2021/02/siemens-gamesa-wind-europe-report (accessed on 29 November 2022).

30. About the Project. T: Ørsted. Available online: https://hornseaprojects.co.uk/hornsea-project-two/about-the-project#honsea-
project-two-timeline-2022 (accessed on 29 November 2022).

31. Schupp, M.F.; Kafas, A.; Buck, B.H.; Krause, G.; Onyango, V.; Stelzenmüller, V.; Davies, I.; Scott, B.E. Fishing within offshore wind
farms in the North Sea: Stakeholder perspectives for multi-use from Scotland and Germany. J. Environ. Manag. 2021, 279, 111762.
[CrossRef] [PubMed]

32. Finserås, E.; Herrera Anchustegui, I.; Cheynet, E.; Gebhardt, C.G.; Reuder, J. Gone with the Wind? Wind Farm-Induced Wakes
and Regulatory Gaps. 2023; (forthcoming).

33. Protecting the High Seas: Marine Conservation Institute. Available online: https://marine-conservation.org/high-seas/ (accessed
on 29 November 2022).

34. High Seas and Protected Areas. Australian Government, Geoscience Australia. 2007. Available online: https://www.ga.gov.au/
ausgeonews/ausgeonews200706/marine.jsp (accessed on 29 November 2022).

35. Lund, N.J. Renewable energy as a catalyst for changes to the high seas regime. Ocean Coast. Law J. 2010, 15, 95.
36. Phase II Summary Report: Floating Wind Joint Industry Project 1; CARBON TR: Carbon Trust: Singapore; June 2020. Available

online: https://www.carbontrust.com/resources/floating-wind-joint-industry-project-phase-2-summary-report (accessed on 29
November 2022).

37. Equinor. Hywind Tampen. Available online: https://www.equinor.com/energy/hywind-tampen (accessed on 29
November 2022).

38. Herrera Anchustegui, I. Is Hywind Tampen’s State Aid Approval a Kickstart for the Norwegian Offshore Wind Industry? Decision
017/20/COL Hywind Tampen, EFTA Surveillance Authority Annotation by Ignacio Herrera Anchustegui. Eur. State Aid Law Q.
EStAL 2020, 19, 225–231. [CrossRef]

39. Floating Wind Turbines: A New Player in Cleantech: United Nations in Western Europe. Available online: https://unric.org/en/
floating-wind-turbines-a-new-player-in-cleantech/ (accessed on 29 November 2022).

40. Floating Offshore Wind. Available online: https://www.iberdrola.com/innovation/floating-offshore-wind (accessed on 29
November 2022).

http://doi.org/10.1016/j.renene.2014.10.074
http://doi.org/10.1016/j.energy.2019.07.026
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/offshore-wind-farms-test-business-deep-water
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/offshore-wind-farms-test-business-deep-water
http://doi.org/10.1016/j.marpol.2018.12.003
http://doi.org/10.1016/j.enpol.2019.01.064
http://doi.org/10.1016/j.rser.2015.09.063
http://doi.org/10.1016/j.rser.2014.01.065
http://doi.org/10.1029/2009JD012679
http://doi.org/10.1029/2008GL034172
https://maritime-spatial-planning.ec.europa.eu/practices/capacity-densities-european-offshore-wind-farms
https://maritime-spatial-planning.ec.europa.eu/practices/capacity-densities-european-offshore-wind-farms
https://www.siemensgamesa.com/explore/journal/2021/02/siemens-gamesa-wind-europe-report
https://www.siemensgamesa.com/explore/journal/2021/02/siemens-gamesa-wind-europe-report
https://hornseaprojects.co.uk/hornsea-project-two/about-the-project#honsea-project-two-timeline-2022
https://hornseaprojects.co.uk/hornsea-project-two/about-the-project#honsea-project-two-timeline-2022
http://doi.org/10.1016/j.jenvman.2020.111762
http://www.ncbi.nlm.nih.gov/pubmed/33341727
https://marine-conservation.org/high-seas/
https://www.ga.gov.au/ausgeonews/ausgeonews200706/marine.jsp
https://www.ga.gov.au/ausgeonews/ausgeonews200706/marine.jsp
https://www.carbontrust.com/resources/floating-wind-joint-industry-project-phase-2-summary-report
https://www.equinor.com/energy/hywind-tampen
http://doi.org/10.2139/ssrn.3646956
https://unric.org/en/floating-wind-turbines-a-new-player-in-cleantech/
https://unric.org/en/floating-wind-turbines-a-new-player-in-cleantech/
https://www.iberdrola.com/innovation/floating-offshore-wind


Energies 2022, 15, 9157 19 of 20

41. Offshore Wind Roadmap for Colombia; World Bank: Washington, DC, USA, 2022.
42. First Mobile Offshore Wind Turbines to be Market-Ready in 2024: Offshore Energy. 2022. Available online: https://www.offshore-

energy.biz/first-mobile-offshore-wind-turbines-to-be-market-ready-in-2024/ (accessed on 29 November 2022).
43. Severance, A. Mare Incognitum, Part I: Do We Now Need (to at Least Discuss) a Mobile Offshore Renewables Unit Convention?

Tul. Mar. LJ 2020, 45, 287. [CrossRef]
44. Electrek. Meet the World’s First Electric Autonomous Container Ship. Available online: https://electrek.co/2021/06/08/meet-

the-worlds-first-electric-autonomous-container-ship/ (accessed on 29 November 2022).
45. CCS: China to Boost Electric Ship Production after Delivery of Battery-Powered Cruise Ship: Offshore Energy. Available

online: https://www.offshore-energy.biz/ccs-china-to-boost-electric-ship-production-after-delivery-of-battery-powered-cruise-
ship/ (accessed on 29 November 2022).

46. Leahy, P.; McKeogh, E.; Murphy, J.; Cummins, V. Development of a viability assessment model for hydrogen production from
dedicated offshore wind farms. Int. J. Hydrogen Energy 2021, 46, 24620–24631.

47. McDonagh, S.; Ahmed, S.; Desmond, C.; Murphy, J.D. Hydrogen from offshore wind: Investor perspective on the profitability of
a hybrid system including for curtailment. Appl. Energy 2020, 265, 114732. [CrossRef]

48. Wu, Y.; Liu, F.; Wu, J.; He, J.; Xu, M.; Zhou, J. Barrier identification and analysis framework to the development of offshore
wind-to-hydrogen projects. Energy 2022, 239, 122077. [CrossRef]

49. Rothwell, D.R.; Stephens, T. The International Law of the Sea; Bloomsbury Publishing: London, UK, 2016.
50. De Santo, E.M.; Mendenhall, E.; Nyman, E.; Tiller, R. Stuck in the middle with you (and not much time left): The third

intergovernmental conference on biodiversity beyond national jurisdiction. Mar. Policy 2020, 117, 103957. [CrossRef]
51. Roach, J.A. Today’s customary international law of the sea. Ocean. Dev. Int. Law 2014, 45, 239–259. [CrossRef]
52. Fitzmaurice, M. Third Parties and the Law of Treaties, Max Planck Yearbook; Kluwer Law International: Alphen aan den Rijn, The

Netherlands, 2002.
53. Guilfoyle, D. The High Seas. In The Oxford Handbook of the Law of the Sea; Rothwell, D., Elferink, A.G.O., Scott, K.N., Stephens, T.,

Eds.; Oxford University Press: Oxford, UK, 2015.
54. Mansell, J.N. Flag State Responsibility: Historical Development and Contemporary Issues; Springer Science & Business Media: Berlin,

Germany, 2009.
55. Case Concerning Passage through the Great Belt (Fin. v. Den.), Order, 1991 I.C.J. Rep. 86, 2, 6, 11, 21, 22 (Jul. 29). Overview of the

Case, Int’l Court of Justice. 11.
56. TD/RS/CONF/23; UN Convention on the Conditions for Registration of Ships. United Nations: San Francisco, CA, USA, 1986.
57. Esmaeili, H. The Legal Regime of Offshore Oil Rigs in International Law; Ashgate/Dartmouth: Surrey, UK, 2001.
58. 973 UNTS 3; Convention on Civil Liability for Oil Pollution Damage. United Nations: San Francisco, CA, USA, 1969.
59. 1953 UNTS 193; International Convention on Salvage. United Nations: San Francisco, CA, USA, 1989.
60. 970 UNTS 211; International Convention Relating to Intervention on the High Seas. United Nations: San Francisco, CA, USA, 1969.
61. 1340 UNTS 61; Protocol Relating to the 1973 International Convention for the Prevention of Pollution from Ships (including

Annexes, Final Act and 1973 International Convention), (MARPOL 73/78). United Nations: San Francisco, CA, USA, 1978.
62. Scott, K.N. Tilting at offshore windmills: Regulating wind farm development within the renewable energy zone. J. Environ. Law

2006, 18, 89–118. [CrossRef]
63. Wu, X.; Hu, Y.; Li, Y.; Yang, J.; Duan, L.; Wang, T.; Adcock, T.; Jiang, Z.; Gao, Z.; Lin, Z. Foundations of offshore wind turbines: A

review. Renew. Sustain. Energy Rev. 2019, 104, 379–393. [CrossRef]
64. Herrera Anchustegui, I.; Eskeland, G.; Skjeret, F.A.; Melnychenko, M.; Lødøen, J.; Brown, H.H.; Lund, L.E.C. Understanding

Decommissioning of Offshore Infrastructures: A Legal and Economic Appetizer; Energiomstilling Vest: Isdalstø, Norway, 2021.
65. International Seabed Authority. About ISA. 2020. Available online: https://www.isa.org.jm/about-isa (accessed on 29

November 2022).
66. Jaeckel, A.L. The International Seabed Authority and the Precautionary Principle: Balancing Deep Seabed Mineral Mining and Marine

Environmental Protection; Brill: Leiden, The Netherlands, 2017.
67. Beckman, R. Global legal regime on the decommissioning of offshore installations and structures. In The Regulation of Continental

Shelf Development; Brill Nijhoff: Leiden, The Netherlands, 2013; pp. 257–280.
68. International Maritime Organization. Guidelines and Standards for the Removal of Offshore Installations and Structures on the

Continental Shelf and in the Exclusive Economic Zone. IMO Resolut. A 1989, 672, 1–9.
69. Bailey, H.; Brookes, K.L.; Thompson, P.M. Assessing environmental impacts of offshore wind farms: Lessons learned and

recommendations for the future. Aquat. Biosyst. 2014, 10, 8. [CrossRef] [PubMed]
70. Advisory Proceedings N◦ 17, ITLOS. Responsibilities and obligations of States Sponsoring Persons and Entities with Respect to

Activities in the Area (Request for Advisory Opinion Submitted to the Seabed Disputes Chamber). 2011.
71. 1760 UNTS 79; Convention on Biological Diversity. United Nations: San Francisco, CA, USA, 1992.
72. Radovich, V. Considerations on Participation of Indigenous Peoples and Local Communities (IPLCs) in the BBNJ Draft Instrument:

Are we on the right sustainability path? In Sustainability through Participation? National, Supranational and International Legal
Perspectives; Peters, M.S., Lohse, E.J., Eds.; Brill Nijhoff: Leiden, The Netherlands, 2023; (forthcoming).

73. International Seabed Authority. The Mining Code. Available online: https://dsmobserver.com/the-mining-code/ (accessed on
29 November 2022).

https://www.offshore-energy.biz/first-mobile-offshore-wind-turbines-to-be-market-ready-in-2024/
https://www.offshore-energy.biz/first-mobile-offshore-wind-turbines-to-be-market-ready-in-2024/
http://doi.org/10.2139/ssrn.3695041
https://electrek.co/2021/06/08/meet-the-worlds-first-electric-autonomous-container-ship/
https://electrek.co/2021/06/08/meet-the-worlds-first-electric-autonomous-container-ship/
https://www.offshore-energy.biz/ccs-china-to-boost-electric-ship-production-after-delivery-of-battery-powered-cruise-ship/
https://www.offshore-energy.biz/ccs-china-to-boost-electric-ship-production-after-delivery-of-battery-powered-cruise-ship/
http://doi.org/10.1016/j.apenergy.2020.114732
http://doi.org/10.1016/j.energy.2021.122077
http://doi.org/10.1016/j.marpol.2020.103957
http://doi.org/10.1080/00908320.2014.929460
http://doi.org/10.1093/jel/eqi047
http://doi.org/10.1016/j.rser.2019.01.012
https://www.isa.org.jm/about-isa
http://doi.org/10.1186/2046-9063-10-8
http://www.ncbi.nlm.nih.gov/pubmed/25250175
https://dsmobserver.com/the-mining-code/


Energies 2022, 15, 9157 20 of 20

74. 1651 UNTS 333; Convention on the Conservation of Migratory Species of Wild Animals. United Nations: San Francisco, CA,
USA, 1979.

75. Suárez-de Vivero, J.L. The extended continental shelf: A geographical perspective of the implementation of article 76 of UNCLOS.
Ocean. Coast. Manag. 2013, 73, 113–126. [CrossRef]

76. SPLOS/72—Decision regarding the date of commencement of the ten-year period for making submissions to the Commission on
the Limits of the Continental Shelf set out in Art. 4 of Annex II to the United Nations Convention on the Law of the Sea. 2001.

77. Mossop, J. The Continental Shelf beyond 200 Nautical Miles: Rights and Responsibilities; Oxford University Press: Oxford, UK, 2016.
78. McDorman, T.L. The Continental Shelf beyond 200 nm: A first look at the Bay of Bengal (Bangladesh/Myanmar) Case. In The

Regulation of Continental Shelf Development; Brill Nijhoff: Leiden, The Netherlands, 2013; pp. 89–103.
79. Lodge, M.W. International Seabed Authority Mining Standards. In The Regulation of Continental Shelf Development; Brill Nijhoff:

Leiden, The Netherlands, 2013; pp. 77–87.
80. Oceans and Law of the Sea, Submissions, through the Secretary-General of the United Nations, to the Commission on the Limits of the

Continental Shelf, Pursuant to Article 76, Paragraph 8; The United Nations Convention on the Law of the Sea: Montego Bay, Jamaica,
10 December 1982.

81. Ehler, C.; Douvere, F. Marine Spatial Planning: A Step-by-Step Approach toward Ecosystem-Based Management; Intergovernmental
Oceanographic Commission and Man and the Biosphere Programme: Paris, France, 2009.

82. Ehler, C. A Guide to Evaluating Marine Spatial Plans; Intergovernmental Oceanographic Commission: Paris, France, 2017.
83. Ehler, C.N. Two decades of progress in Marine Spatial Planning. Mar. Policy 2021, 132, 104134. [CrossRef]
84. Maes, F. The international legal framework for marine spatial planning. Mar. Policy 2008, 32, 797–810. [CrossRef]
85. McConnell, M.L.; Gold, E. The modern law of the sea: Framework for the protection and preservation of the marine environment?

Case West. Reserve J. Int. Law 1991, 23, 83.
86. Decision of the Council Relating to An Environmental Management Plan for the Clarion-Clipperton Zone, 1833; UN: San Francisco, CA,

USA, 2012.
87. Lodge, M.; Johnson, D.; Le Gurun, G.; Wengler, M.; Weaver, P.; Gunn, V. Seabed mining: International Seabed Authority

environmental management plan for the Clarion–Clipperton Zone. A partnership approach. Mar. Policy 2014, 49, 66–72. [CrossRef]
88. Decision of the Council of the International Seabed Authority Relating to Amendments to the Regulations on Prospecting and Exploration for

Polymetallic Nodules in the Area and Related Matters; International Seabed Authority: Kingston, Jamaica, 2013.

http://doi.org/10.1016/j.ocecoaman.2012.10.021
http://doi.org/10.1016/j.marpol.2020.104134
http://doi.org/10.1016/j.marpol.2008.03.013
http://doi.org/10.1016/j.marpol.2014.04.006

	Introduction 
	Sea Spaces as Energy and Climate Change Engines 
	Research Focus and Methodology 

	Wind beyond National Jurisdictions: Possibilities and Fiction 
	The High Seas Governance Framework for Marine Wind Projects 
	Introduction 
	What Legal Regime Covers Marine Wind Activity on the High Seas? 
	May Marine Parks Be Operated on the High Seas under the Flag State Principle: Implications Brought by the Area? 
	Safety Zones 
	Rules Applicable to the Network 
	Decommissioning on the High Seas 
	Environmental Protection and Standards 

	How Much of the High Seas Can Be Utilized? 
	Governing Renewable WIND Energy on the High Seas: Authorities and·Coordination 
	Conclusions 
	References

