Deep Water Wind: The Legal Challenges with
Harnessing Ocean Wind Potential Through
Floating Wind Turbines

As yet, the wind is an untamed, and unharnessed force; and quite possibly
one of the greatest discoveries hereafter to be made, will be the taming, and
harnessing of the wind.

- Abraham Lincoln

ABSTRACT

Wind energy technology has undergone continuous advancement,
most recently with its expansion into ocean wind harvesting through
offshore floating wind technology. As this industry expands, the inter-
national legal community has the unique opportunity to proactively es-
tablish a comprehensive legal framework for its sustainable and equitable
development. Therefore, this note urges the international community to
address the foreseeable environmental, political, administrative, and na-
tional security issues related to offshore floating wind technology.

Offshore floating wind technology should be encouraged as an excit-
ing new renewable energy development. However, it presents legal is-
sues that demand attention. For example, various issues, such as environ-
mental concerns about the potential impacts on marine ecosystems and
safety concerns due to conflicts with other high seas uses, highlight the
need for a comprehensive and tailored legal framework for offshore
floating wind technology.

Moreover, the possibility of multi-state energy projects and jurisdic-
tional disputes over wind farm placement underscore the critical need
for a legal framework that effectively addresses these political consider-
ations and fosters international cooperation. Lastly, while advancing re-
newable energy initiatives is commendable, one must prioritize safe-
guarding critical infrastructure, as energy security and national security
are connected.

Existing legal frameworks, such as the United Nations Convention on
the Law of the Sea (UNCLOS), are insufficient in addressing these chal-
lenges and are unlikely to be adequately revised. As such, the interna-
tional community should explore soft law mechanisms and prioritize the
establishment of separate agreements as viable solutions. Additionally,
the innovative concept of “friendshoring” should be implemented to en-
hance international collaboration while simultaneously addressing en-
ergy security concerns.
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By addressing the concerns related to offshore floating wind technol-
ogy before they come to fruition, the international legal community can

promote the sustainable and equitable development and implementation
of offshore floating wind technology.
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I. INTRODUCTION

The Law is largely unable to be proactive rather than reactive when
it comes to emerging technology. This is not entirely surprising, as most
modern technologies do not neatly align with existing legal frameworks.
For instance, when lawmakers first crafted privacy laws, they could not
anticipate the rise of the Internet. As the Internet gained prominence,
legislators had to adapt existing privacy regulations and create entirely
new laws to address these novel challenges.1 In many cases, this resulted
in attempting to fit a square peg into a round hole, leaving legal inter-
pretations uncertain and paving the way for future litigation. This has
been a recurring theme in the realm of new technologies. One could ar-
gue that offshore wind power technology will likely follow a similar tra-
jectory, with legislators responding reactively to the legal complexities
posed by its development.

However, offshore floating wind technology is still largely in its in-
fancy. Consequently, it presents distinct opportunities for legal systems
to adopt a proactive rather than reactive approach. At present, the exist-
ing legal framework proves inadequate in addressing the issues associated
with floating wind technology. Therefore, lawmakers should cast their
gaze forward, identify forthcoming challenges and proactively craft leg-
islation tailored to address these issues. This approach is more effective
than attempting to shoehorn offshore wind technology into preexisting,
and inadequate, legal structures.

The most suitable organization to establish and enforce an effective
framework for deep water floating wind technology is the United Na-
tions Convention on the Laws of the Sea (UNCLOS).2 However, in its
current state, UNCLOS is ill-equipped to offer comprehensive solutions
for this emerging sector. Thus, the global community must unite to over-
haul the existing legal framework or establish an entirely new section
specifically tailored to address the unique challenges of offshore wind
energy.

While an updated version of UNCLOS could potentially offer a supe-
rior long-term solution, the practicality of achieving this is in question.
Considering the speed with which this sector is evolving, a temporary
organization and subsequent agreement may prove more effective. Re-
gardless of the approach taken, the creation of a proactive legal system is
imperative to ensure a sustainable and equitable future for offshore float-
ing wind technology.

1 Debra A. Valentine, Privacy on the Internet: The Evolving Legal Landscape, FED. TRADE
COMM'N (Feb. 11, 2000), https://www.ftc.gov/news-events/news/speeches/privacy-internet-evolv-
ing-legal-landscape.

2 U.N. Convention on the Law of the Sea, Dec. 10, 1982, 1833 U.N.T.S. 397.



2024] DEEP WATER WIND 197

II. A BRIEF HISTORY OF WIND POWER

Utilizing technology to harness the power of the wind is not a recent
innovation. As far back as 5000 B.C., wind energy was employed “to
[propel] ships along the Nile,” and by 600 B.C., the Persians had har-
nessed wind power to drive basic devices for water pumping and grain
milling.3 Nonetheless, it was not until 1887 that Scottish Engineer and
Professor, James Blyth, made history by creating the first electricity-gen-
erating wind turbine by erecting a series of “wind [sails] in his back gar-
den to power the lights in his cottage.”+ Unfortunately, his local commu-
nity viewed this technology with suspicion, associating it with the Devil,
and, consequently, wind turbine energy production failed to gain trac-
tion in his region.s

During this same period, wind turbines were also emerging in the
United States. However, unlike in Scotland, they rapidly gained popu-
larity, and “by the 19% century, there were over one million” turbines
across the United States.s Nevertheless, their utilization remained largely
limited to remote areas, as they were not deemed a feasible means of
supplying power to towns and cities.7 As such, for a time, wind technol-
ogy primarily served rural communities.

In the 1970s, oil shortages triggered a surge of interest in exploring
“alternative energy sources, such as wind energy, to generate electric-
ity.”s For instance, the United States government actively “supported re-
search and development of large wind turbines,” leading to the installa-
tion of thousands of turbines “in the early 1980s.”9 This emphasis on
wind energy was not exclusive to the United States; Europe and China
also made significant investments in the development of wind energy.10

The U.S. Energy Information Administration says that the five sig-
nificant renewable sources of energy include solar energy, geothermal
energy, wind energy, biomass, and hydropower.11 The use of these re-
newable energy sources is not a recent development, as throughout

3 Janet Richardson, The History of Wind Turbines, THE RENEWABLE ENERGY HUB, https://www
.renewableenergyhub.co.uk/main/wind-turbines/history-of-wind-turbines/ (last updated Apr. 21,
2023).

4 Id

5 Id

6 Audrey Carleton, The Rise of Wind Energy in the U.S., ARCADIA (Nov. 20, 2019), https://perm
a.cc/Z93L-V2NJ.

7 Richardson, supra note 3.

8 Wind Explained: History of Wind Power, U.S. ENERGY INFO. ADMIN., https://www.eia.gov/en
ergyexplained/wind/history-of-wind-power.php (last updated Apr. 20, 2023).

9 Id

10 Id

11 What is Energy: Sources of Energy, U.S. ENERGY INFO. ADMIN., https://www.eia.gov/ener-
gyexplained/what-is-energy/sources-of-energy.php (last updated Aug. 16, 2023).
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history, it served as the primary source of energy for humans.12 For ex-
ample, people used biomass from plants to burn for heat, and “to feed the
animals.. . . [they] used for transportation and plowing.”13 However, over
time, non-renewable sources gradually supplanted most renewable en-
ergy options, leading to the diverse environmental challenges we con-
front today.

Many nations are currently engaged in a concerted effort to shift back
to renewable energy sources “to reduce and avoid carbon dioxide emis-
sion.14 Accordingly, the transition to renewable energy can be seen as a
return to our historical reliance on sustainable energy sources. However,
with modern technology, we are now able to capture this renewable en-
ergy more efficiently.

For instance, Earth’s surface is more than seventy percent covered by
oceans,15 which, for much of human history, remained an underutilized
resource for renewable energy.is However, the emergence of offshore
wind technology has opened broader access to this vast, previously un-
tapped expanse, offering a promising avenue to help the world achieve
its renewable energy objectives.

The transition to renewable energy is ongoing, with offshore wind
turbines emerging as a potential source of renewable energy.17 Professor
William E. Heronemus at the University of Massachusetts Amherst
played a founding role in introducing the concept of offshore floating
wind farms in the 1970s.18 However, it was not until the early 1990s that
the first offshore wind farm debuted.19 For several decades, the primary
focus of wind technology has been on advancing land-based wind tech-
nology, which has enjoyed significant success and widespread adoption.
In fact, onshore wind turbines can be found in diverse locations, span-
ning “from the tropics to the Arctic.”20

12 Id

13 Id

14 Id

15 How Much Water is in the Ocean?, NOAA’S NAT'L OCEAN SERV., https://oceanservice.noaa.g
ov/facts/oceanwater.html (last updated June 5, 2023).

16 Joe McCarthy, Putting Wind Farms in the Ocean Could Power All of Humanity, Study
Shows, GLOB. CITIZEN (Oct. 11, 2017), https://www.globalcitizen.org/en/content/ocean-wind-
farms-energy-for-all-humanity/.

17 Id

18 Farly Offshore Wind Research, UNIV. OF MASS. AMHERST WIND ENERGY CTR., https://www.
umass.edu/windenergy/about/history/earlyresearch (last visited Mar. 20, 2023).

19 Winds of Change: Celebrating 30 Years of Offshore Wind Energy, THE GUARDIAN LABS
(Mar. 9, 2022), https://www.theguardian.com/power-of-green/2022/mar/09/30-years-of-offshore-
wind-energy (Note: This article was paid for by Orsted, an offshore wind power company).

20 Jason Deign, So, What Exactly is Floating Offshore Wind?, GREENTECH MEDIA (Oct. 19,
2020), https://www.greentechmedia.com/articles/read/so-what-exactly-floating-offshore-wind.
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Nevertheless, a compelling trend is emerging as the industry shifts its
gaze towards offshore locations to harness the vast wind potential of the
seas. Globally, “offshore wind now accounts for around 50 GW of en-
ergy,” marking an astounding tenfold increase from 2010 to 2020.21 This
surge is largely motivated by the fact that “marine winds are more abun-
dant, stronger, and blow more consistently than land winds.”22

Offshore wind technology has been developing for some time. It ini-
tially started with the deployment of wind turbines affixed to the seabed.
For example, the inaugural offshore wind farm in Denmark, Windby
(“Vindeby”), was assembled in water only a few meters deep.2s However,
this fixed-foundation approach is constrained to relatively coastal wa-
ters, where the turbines can be anchored to the seabed. Consequently,
this approach fails to capture most of the ocean wind potential, which is
located in deep waters. Activities, like ocean wind farming, are consid-
ered deep water activities when they occur “in offshore areas where wa-
ter depths exceed approximately 600 feet,”24 which constitutes roughly
ninety percent of the total ocean volume.2s

Recently, technological advancements have eliminated the need for
fixed structures, allowing turbines to float on the water’s surface and ac-
cess these deep-water zones. The first prototype “offshore [floating] wind
turbine was set in 2008 by Blue H Technologies,” off the coast of Italy.26
Soon after, floating wind turbines became operational, and “the world’s
first operational [floating] offshore wind turbine, Hywind,” was
launched in 2009 off the coast of Norway.27 Since then, this technology
has continued to advance, leading to a notable milestone in 2021, where
a total of 162 offshore wind farms worldwide were actively generating
electricity.2s

The next step for floating offshore wind is to scale up operations by
deploying additional turbines, thereby establishing expansive and high-

21 Winds of Change: Celebrating 30 Years of Offshore Wind Energy, supra note 19.

22 Lucie Rollini, Development of Wind Farms on the High Seas: A New Challenge for the In-
ternational Law of the Sea, CLIM'BLOG (Feb. 19, 2018), https://studentclimates.wordpress.com/2018/
02/19/wind-farms-high-seas-new-challenge-for-international-law-sea/.

23 Tom Ewing, Offshore Wind — A Brief History, MARINE TECH. NEWS (June 16, 2019),
https://www.marinetechnologynews.com/news/offshore-brief-history-590397.

24 Deepwater Play, SCHLUMBERGER LTD., https://glossary.slb.com/en/terms/d/deepwater_play
(last visited Mar. 23, 2023).

25 Windows Team, Temperature of Ocean Water, UNIV. CORP. FOR ATMOSPHERIC RSCH.
WINDOWS TO THE UNIVERSE (Aug. 31, 2001), https://perma.cc/49FD-MBUQ?type=image.

26 Sajna Soman, Offshore Floating Wind Turbines to Reap Green Electricity, ELEC. ENG'G
PORTAL (Apr. 21, 2014), https://electrical-engineering-portal.com/offshore-floating-wind-turbines-
to-reap-green-electricity.

27 Id.

28 Adrijana Buljan, 162 Offshore Wind Farms Up and Running Worldwide, 26 More Under
Construction, OFFSHOREWIND.BIZ (Feb. 9, 2021), https://www.offshorewind.biz/2021/02/09/162-
offshore-wind-farms-up-and-running-worldwide-26-more-under-construction/.
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capacity wind farms. Moreover, there is a concerted effort to position
these turbines farther from shore. However, even as this wind technol-
ogy advances, the legal challenges surrounding offshore wind turbines
are ripening, and unfortunately the existing legal framework is ill-
equipped to effectively address these emerging issues. Establishing a
comprehensive system to tackle these legal matters is essential for facili-
tating the transition to renewable energy and is imperative for ensuring
a sustainable and equitable future for floating wind technology.

ITII. UNDERSTANDING THE TECHNOLOGY OF FLOATING WIND TURBINES

As previously mentioned, offshore wind technology has been devel-
oping for approximately three decades, with the first offshore wind tur-
bines being installed in 1991 in the windfarm Vindeby in Denmark.29
However, the wind industry has embarked on a new endeavor: putting
turbines on floating platforms in the water, as opposed to using fixed
foundations. A floating wind turbine can be defined as an “offshore wind
turbine ... mounted on a floating structure,” allowing it to “generate
electricity in water depths where fixed-foundation turbines are not fea-
sible.”30 This technological development has led to the expansion of the
offshore wind energy industry, transitioning from “turbines mounted on
[fixed] foundations . . . in less than 60 m of water,” to developing floating
turbines deployed in “71,000 m of water.”s1 While this advancement is
remarkable, the technology for fixed foundation and floating offshore
turbines is essentially the same. What distinguishes them, however, is
their “placement, size, scale, and method of transferring the electricity
they produce.”s2 These distinctions render floating wind turbines one of
the most pivotal and promising segments within the field of renewable
energy.ss

A floating wind turbine operates on the same basic principles as con-
ventional wind turbines: “wind pushes on the blades, causing the rotor
to turn, which drives a generator that creates electricity.”s+ However,
floating wind turbines incorporate mooring lines to both anchor the

29 ORSTED, MAKING GREEN ENERGY AFFORDABLE: HOW THE OFFSHORE WIND ENERGY
INDUSTRY MATURED — AND WHAT WE CAN LEARN FROM IT 8 (2019), https://orsted.com/-/me-
dia/WWW/Docs/Corp/COM/explore/Making-green-energy-affordable-June-2019.pdf.

30 What Are Floating Wind Turbines?, STANFORD MAGNETS, https://www.stanfordmag-
nets.com/what-are-floating-wind-turbines.html (last visited Mar. 20, 2023).

31 Haley Farr et al., Potential Environmental Effects of Deepwater Floating Offshore Wind
Energy Facilities, 207 OCEAN & COASTAL MGMT., June 15, 2021, at 1, 1.

32 What Are Floating Wind Turbines?, supra note 30.

33 Deign, supranote 20.

34 Matthew Lackner, Floating Wind Farms Offshore Could Boost California’s Power Supply —
Here’s How They Work, PBS: NEWS HOUR (July 15, 2021, 11:11 AM), https://www.pbs.org/news-
hour/science/floating-wind-farms-offshore-could-boost-californias-power-supply-heres-how-
they-work.
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turbine in place and maintain its connection to the cable that transmits
the electricity to shore.ss Moreover, rather than relying on a fixed foun-
dation, floating wind turbines remain stable and afloat using “the iceberg
principle” where the majority of their mass is submerged underwater.3s
For example, at Hywind Scotland, presently the world’s only commercial
floating wind farm, each turbine boasts a “mass of around 350 tons” and
is supported by a foundation consisting of “6,060 tons of solid ballast,”
resulting in a total displacement of “13,230 tons.”s7

Currently, there are three main types of platforms in use. One of
these is the spar buoy platform, characterized by its “long hollow cylin-
der that extends downwards from the turbine tower.”ss This design al-
lows it to “float[] vertically in deep water,” and it has a history of suc-
cessful use in the offshore operations of the oil and gas industry.39
Another option is the semi-submersible platform, which features “large
floating hulls that spread out from the tower.”4 The third option, tension
leg platforms, employ “smaller platforms” directly tethered to the seabed
by taut lines.41 While these platforms are relatively lighter, they tend to
be more susceptible to earthquakes and tsunamis due to their heavier
reliance “on the mooring lines and anchors for stability.”s

Platform technologies will continue to evolve and improve in the
coming years. Already, the world has made significant progress, transi-
tioning from the deployment of individual wind turbines to the estab-
lishment of entire floating windfarms.s3 Several noteworthy windfarms
serve as examples. One such example is Hywind Scotland, “the world’s
first floating wind farm, . . . [which] has been in operation since 2017.744
Positioned 25 km offshore, it has the capacity to supply electricity to
around 20,000 households.ss Remarkably, Hywind’s structure allows it
to function in “water depths up to 800m, thus opening up areas that so
far have been inaccessible for offshore wind.”+s Another noteworthy

35 Id

36 Deign, supranote 20.

37 Id

38 Lackner, supranote 34.

39 Id

40 Id

41 Id

42 Id

43 William Booth, Most of the World’s Wind is Over Deep Water. Floating Machines Can Har-
vest It., WASH. POST (Sept. 26, 2023, 1:16 PM), https://www.washingtonpost.com/climate-solu-
tions/2023/09/25/floating-offshore-wind-energy-norway/.

44 Hywind Scotland, EQUINOR, https://www.equinor.com/energy/hywind-scotland (last vis-
ited Mar. 20, 2023).

45 World's First Floating Wind Farm Delivers Electricity to Grid, THE ENG'R (Oct. 18, 2017),
https://www.theengineer.co.uk/content/news/world-s-first-floating-wind-farm-delivers-electric-
ity-to-grid.

46 Id.
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project, WindFloat Atlantic, has been in operation since January 2020,
and is situated “20km off the coast of Viana do Castelo, Portugal.”+7 Ad-
ditionally, Kincardine Offshore Wind Farm, also in the UK, completed
construction in August 2021.4¢ While Kincardine is currently the world’s
largest floating wind farm, it likely will not hold this title forever, as
wind farms generally have the potential for further expansion.4 This ex-
pansion potential underscores the ongoing growth and development
within this promising sector.

As the technology continues to advance, the “global capacity of large-
scale wind farms” is projected to undergo a remarkable tenfold increase,
surging from “34 GW in 2020 to 330 GW [by] 2030, and spread through-
out 24 countries.”s0 For example, the United States, under the Biden ad-
ministration, unveiled its Floating Offshore Wind Shot in 2022, with the
ambitious goal to “reduce the costs of floating [wind] technologies by
more than 70 percent by 2035, to $45 per megawatt-hour’ and increase
capacity to 15 GW by 2035, enough to power 5 million homes.”s:1 Fur-
thermore, in a notable development, “[e]ight European Union countries
bordering the Baltic Sea . . . agreed to increase offshore wind power gen-
eration capacity sevenfold by 2030.7s2 Additionally, Chaozhou, a City in
South China, plans to create a wind farm that will surpass all of “Nor-
way’s power plants combined.”s3 In fact, China surpassed both the EU
and the UK in terms of installed offshore wind capacity at the end of
2022, underlining the rapid global expansion of this sector.s4 This height-
ened demand for wind energy is poised to channel an estimated “$1 tril-
lion . .. into the offshore wind industry over the next decade.”ss

As the international community continues to prioritize the develop-
ment of wind technology, floating wind turbines will have “access [to]
deeper waters, which means more potential project sites and . .. more

47 Windfloat Atlantic Project, POWERTECH. (Feb. 6, 2020), https://www.power-technol-
ogy.com/projects/windfloat-atlantic-project/.

48 Adnan Durakovic, Largest Floating Offshore Wind Farm Stands Complete, OFFSHOREWIND.
BIZ (Aug. 24, 2021), https://www.offshorewind.biz/2021/08/24/largest-floating-offshore-wind-farm
-stands-complete/.

49 Kate Whiting, Explainer: What is Offshore Wind and What Does Its Future Look Like?,
WORLD ECON. F. (Nov. 22, 2022), https://www.weforum.org/agenda/2022/11/offshore-wind-farms-
future-renewables/.

50 /d.

51 Id

52 Jacob Gronholt-Pedersen, Group of EU Countries Agree on Boost to Offshore Wind Power
Capacity, REUTERS (Angus MacSwan ed., Aug. 30, 2022, 10:56 AM), https://www.reuters.com/busi-
ness/energy/group-eu-countries-agree-boost-offshore-wind-power-capacity-2022-08-30.

53 Whiting, supra note 49.

54 Howard Mustoe, China Overtakes Europe as World’s Largest Offshore Wind Provider,
TELEGRAPH (Aug. 29, 2023, 8:32 AM), https://www.telegraph.co.uk/business/2023/08/29/europe-
loses-position-worlds-top-offshore-wind-provider/.

55 Whiting, supra note 49.
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potential capacity.”ss This progression carries numerous advantages but
also presents unique challenges and raises legal questions. Given the pre-
dictability of some of these issues, there is a compelling case for the in-
ternational community to craft a new treaty or adapt an existing one to
provide guidance in addressing these emerging concerns. Once again, the
legal industry has a unique opportunity to take a proactive stance rather
than a reactive one in shaping the future of offshore wind energy regu-
lation.

IV. WHERE TURBINES ARE LOCATED AND WHY IT MATTERS

As floating wind turbine technology evolves to allow turbines to be
positioned farther out at sea, a host of distinct legal considerations come
into play. One critical factor is the physical location of a turbine.s7 In the
realm of onshore wind turbines, the turbine’s specific location deter-
mines which governing authority has jurisdiction over it. Similarly, in
the context of offshore wind, the precise location of a wind turbine in
the ocean carries legal implications.

The UNCLOS treaty, which establishes a framework for the regula-
tion of “the world’s oceans and seas,”’ss delineates these water bodies into
five primary zones: internal waters, territorial sea, contiguous zone, ex-
clusive economic zone, and the high seas.ss Depending on the specific
section of the ocean where a floating wind turbine is situated, varying
legal consequences and regulations come into effect.

The territorial sea extends “[twelve] nautical miles from the baseline”
of a coastal state’s coast, and within this zone, the coastal state wields
“unlimited jurisdiction over all . . . activities” within this zone unless le-
gal restrictions have been imposed.c Fixed foundation offshore wind tur-
bines are typically situated within the territorial sea, thereby falling un-
der the jurisdiction of the coastal state. Beyond the territorial sea lies the
EEZ, stretching a maximum of 200 nautical miles from the coast.61
Within the EEZ, “the coastal state retains exclusive sovereignty over ex-
ploring, exploiting and conserving all natural resources.”’s2 Although the
EEZ is not considered part of the coastal state’s territory, it retains

56 Deign, supranote 20.

57 Deign, supranote 20.

58 United Nations Convention on the Law of the Sea of 10 December 1982
Overview and Full Text, UN., https://www.un.org/depts/los/convention_agreements/conven-
tion_overview_convention.htm (last updated July 21, 2023).

59 See generally U.N. Convention on the Law of the Sea, supra note 2.

60 Simon O. Williams, Law of the Sea Mechanisms: Examining UNCLOS Maritime Zones,
MAR. EXEC. (Dec. 1, 2014, 10:02 AM), https://maritime-executive.com/article/Law-of-the-Sea-
Mechanisms-Examining-UNCLOS-Maritime-Zones-2014-12-01.

61 Elsner & Suarez, infra note 65, at 920. Williams, supra note 60.

62 Williams, supra note 60.
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exclusive jurisdiction and control over activities related to the generation
of wind energy, such as the construction, authorization, and regulation
of offshore wind structures.s3 Consequently, within this zone, the coastal
state can prevent third-party encroachment of its economic assets, in-
cluding wind farming.s4+ Presently, “[a]ll current offshore wind energy
projects . . . are located within the territorial sea or within the exclusive
economic zone (EEZ) of a coastal state,” rendering them entirely subject
to that coastal state’s jurisdiction and command.ss However, as technol-
ogy advances and available space within territorial waters and EEZ’s be-
comes limited, states are expected to explore the high seas for potential
wind farm locations.

The high seas, located “beyond 200 nautical miles from shore,” are
intended to remain freely accessible to all nations, guided by “the prin-
ciple of equal rights for all.”ss So, “[o]n the High Seas, no state can act or
interfere with justified and equal interests of other states.”s7 Given that
all states possess equal rights to wind energy resources on the high seas,
legal issues are likely to arise in the future. Therefore, prior to the de-
ployment of floating wind turbines on the high seas, the international
community should endeavor to address the concerns outlined later in
this paper to preemptively tackle potential disputes and challenges.

V. THE BENEFITS OF HARNESSING FLOATING OFFSHORE WIND

Ashighlighted earlier, the development of offshore wind energy, par-
ticularly through floating offshore wind turbines, presents a multitude
of compelling reasons that underscore its desirability. These rationales
include financial, sustainability, and other additional benefits. The mul-
titude of benefits associated with floating wind energy has prompted nu-
merous countries to prioritize the expansion of their floating wind en-

ergy capacity.
A. Financial and Economic Benefits

The primary driving force behind the development of floating wind
turbines lies in their unique ability to provide access to deep waters, a
factor that could directly translate to increased profitability. This capa-
bility is of paramount significance due to the inherent advantages

63 U.N. Convention on the Law of the Sea, supra note 2.

64 Williams, supra note 60.

65 Paul Elsner & Suzette Suarez, 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, 128 ENERGY POL’Y, 919, 920 (2019).

66 Williams, supra note 60.

67 Id.



2024] DEEP WATER WIND 205

associated with deeper waters—more powerful winds—resulting in
heightened energy generation potential for wind turbines.ss8 The more
energy generated, the higher the profits that energy companies can at-
tain. In fact, in 2019, the International Energy Agency (IEA) reported
that the global potential for offshore wind power “could be 18 times the
current global power demand - with the majority” of this new energy
capacity coming from areas “where water([] [is] deeper than 60m,” areas
which are ideally suited for the development of floating wind turbines.s9
Therefore, accessing these deeper waters enhances energy generation
and may significantly bolster profitability.

The IEA’s report about deep water wind’s energy potential is not sur-
prising given that “the ocean space beyond the reach of conventional
[fixed foundation] offshore turbines makes up 80 percent of the world’s
maritime waters ....”70 In specific geographic contexts, such as the
United States, approximately 60 percent of offshore wind locations are
infeasible for fixed foundation turbines, “including practically the whole
of the West Coast.”71 Similarly, in Japan, a country with “deeper coastal
waters,”72 utilization of floating foundations is “critical for the develop-
ment of an offshore wind sector that could offer 500 gigawatts of capac-
ity.”7s Conversely, many parts of Europe boast abundant shallow coastal
waters, well suited for fixed-foundation turbines.7+ However, wind gen-
erated by floating offshore turbines “could deliver an extra 4 terawatts
over and above the continent’s already leading level of bottom-fixed ca-
pacity.”’s Therefore floating wind farms have the capacity to not only
significantly expand global wind energy capacity but also capitalize on
stronger and more consistent winds, thereby increasing energy genera-
tion, and, in turn, profits.

Another compelling financial advantage of advancing offshore float-
ing wind technology is the potential collaboration with oil and gas com-
panies, which possess extensive expertise in ocean resource extraction

68 Paul Hockenos, Is Wind Powers Future in Deep Water?, BBC (Oct. 14, 2020),
https://www.bbc.com/future/article/20201013-is-wind-powers-future-in-deep-water.

69 Whiting, supra note 49.

70 Paul Hockenos, Will Floating Turbines Usher in a New Wave of Offshore Wind?, YALE
ENV'T360 (May 26, 2020), https://e360.yale.edu/features/will-floating-turbines-usher-in-a-new-
wave-of-offshore-wind.

71 Deign, supranote 20.

72 Anmar Frangoul, Japan Targets Floating Wind Farms for Its Deep Coastal Waters, CNBC
(Aug. 24, 2021, 10:02 AM), https://www.cnbc.com/2021/08/24/japan-targets-floating-wind-farms-
for-its-deep-coastal-waters.html.

73 Deign, supranote 20.

74 Stanley Reed, Energy Change Sweeps the North Sea, N.Y. TIMES (July 3, 2023),
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and substantial financial resources. By forging partnerships with these
industry giants, floating wind turbines could leverage the oil and gas in-
dustry’s wealth of experience and resources to expedite their own devel-
opment. For example, Exxon Mobil Corp. has been actively “researching
how it can use floating wind turbines to enhance offshore oil produc-
tion.”76 If companies of this caliber can successfully harness offshore
wind energy to support fossil fuel extraction processes, it has the poten-
tial to expedite the development of offshore wind, particularly floating
offshore wind.77

This collaboration stands to benefit both industries, as they “share
[certain] components of their supply chain” and operate within a similar
“federal regulatory framework,” at least in the United States.7s For in-
stance, the “WIN WIN"” research project conducted in conjunction with
Exxon is centered on identifying ways offshore wind can be made “an
essential offshore oil production process so that oil companies would be-
come familiar with renewable energy technologies and eventually em-
brace and support them and help fight climate change.”7o

Integrating the offshore oil and gas industry and the offshore wind
industry revolves around “finding an aspect of the offshore oil produc-
tion process that could be powered by offshore wind.”s0 At the moment,
this aspect could be using “water injection for enhanced oil recovery,”
since that process “requires a lot of power to be generated in remote [lo-
cations] such as the North Sea.”s1 Floating wind turbines have the poten-
tial to fulfill this energy demand, and the intermittent nature of wind
energy production aligns with the variable power requirements of water
injection.s2 The engagement of the oil and gas industry in the floating
wind energy market not only signifies a potential financial catalyst for
the development and deployment of floating wind energy, but also un-
derscores the capacity of these industries to collaborate in pursuit of sus-
tainable energy solutions.

Finally, the expansion of offshore wind power contributes to net em-
ployment growth and generates significant economic advantages. Gov-
ernments worldwide have the opportunity to harness these

76 Bobby Magill, Oil Industry Eyed as Catalyst for Floating Offshore Wind, BLOOMBERG L.
(June 13, 2019, 5:00 AM), https://news.bloomberglaw.com/environment-and-energy/oil-industry-
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socioeconomic benefits by simplifying the permit process for wind pro-
jects.s3 For instance, the Global Wind Energy Council forecasted the cre-
ation of “3.3 million new jobs . .. over the next five years” within both
onshore and offshore wind sectors.s4 Moreover, as a general rule, “[e]very
dollar of investment in renewables creates three times more jobs than in
the fossil fuel industry.”ss Consequently, investing in offshore wind en-
ergy is highly advantageous due to its potential to create a substantial
number of new jobs.

B. Sustainability Benefits

One of the most apparent advantages of wind energy lies in its pivotal
role in mitigating climate change. In recent decades, climate change and
population growth has shown that fossil fuel use needs to decrease.ss The
rising demand for electrical energy, along with growing concerns about
the repercussions of climate change have prompted governments world-
wide to establish ambitious goals “to reduce greenhouse gas emissions
and increase the proportion of their energy portfolios produced from re-
newable energy sources such as solar and wind.”s7 The efficacy of renew-
able energy in combating climate change stems from that fact that these
energy sources are abundantly available, naturally replenished, and
“emit little to no greenhouse gases or pollutants into the air.”ss And while
all renewable energy sources are beneficial, wind energy possesses the
distinct advantage of being accessible across virtually every corner of the
planet. This accessibility not only contributes to diminishing energy im-
ports but also fosters local economic development and job creation,
thereby enhancing wealth at the community level.s

Another significant advantage of deploying floating wind turbines
lies in the array of environmental benefits that are expected to emerge
from their installation. Notably, the foundations of wind turbines have
the potential to serve as “artificial reefs,” offering a substrate to which
various marine organisms can attach.% So, “[t]he cold metal bases of
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turbines [may] soon be decorated in mussels, algae, anemones, starfish
sponges and even oysters, all of which then attract larger species such as
fish and seabirds, creating a mini hub of biodiversity.”s1 Furthermore, the
deployment of floating wind turbines can yield a sheltering effect, creat-
ing a protective buffer around turbines. This zone, by design or circum-
stance, can function as “a de-facto marine reserve,” discouraging boat
traffic and reducing disturbances commonly associated with shipping
lanes.2 Additionally, the “exclusion of some or all types of fishing” ac-
tivities around floating wind farms has the potential to bolster local prey
populations “for top predators,” while concurrently “reducing the risk of
bycatch.”s Evidently, the environmental benefits associated with the de-
ployment of offshore wind turbines are substantial and encompass a wide
range of positive outcomes, potentially extending beyond those men-
tioned here.

C. Other Additional Benefits

Beyond the ability to capture vast untapped energy resources, float-
ing offshore wind can also enhance a nation’s energy security. This has
significant national security implications. Recent events have under-
scored the critical importance of secure and stable energy supplies. For
example, “[t]he war in Ukraine has jolted energy markets — driving oil
and gas prices to their highest levels in over a decade and leaving gov-
ernments scrambling to secure energy supplies.”»+ The Russian invasion
of Ukraine has served as a stark reminder to policymakers that “energy
policy” is intrinsically linked to “security policy.”>s Accordingly, there
has been a mounting drive to “end[] the EU’s dependence on Russian
fossil fuels, which [is] used as an economic and political weapon,” and
invest in more renewable energy.s Notably, the head of the UN weather
agency has even posited that the war on Ukraine ““may be seen as a bless-
ing” from a climate perspective as the war-related fuel shortages have
led to an acceleration in green energies promoted.s7 This realization
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reflects the broader understanding that investing in renewables, which
includes floating wind technology, “is not only good for the environ-
ment, jobs, [and] GDP,” but also contributes to enhancing national secu-
rity by bolstering energy independence and reducing reliance on volatile
energy sources.s

Lastly, offshore floating wind turbines can provide solutions to issues
related to fixed foundation turbines. For example, the use of floating off-
shore wind can reduce “visual pollution,” which “refers to things that
obstruct or detract from natural and man-made landscapes.”ss Although
this may appear to be a relatively minor concern, visual pollution has
emerged as a persistent issue linked to fixed foundation wind turbines,
particularly those visible from the shoreline. For example, former Presi-
dent of the United States, Donald Trump “battled unsuccessfully in
court” to halt a major North Sea wind power development project that
“would spoil the view from his golf course in Menie.”100 Similarly, in the
Jersey Shore region, there are apprehensions that the development of
fixed foundation offshore wind farms will negatively impact the views
from the beach, potentially jeopardizing tourism and property values in
the surrounding areas.i01 Further, “in Europe, . .. the [high] density of
onshore and near-shore wind turbines,” has triggered growing resistance
to new projects.102 Thus, a distinct benefit of floating wind turbines lies
in their ability to be situated farther from shorelines and out-of-sight of
coastal residents, effectively mitigating visual pollution along the coast.

The development of offshore floating wind technology offers a mul-
titude of compelling benefits. Its serves as a vital tool in mitigating the
impacts of climate change by providing an additional source of renewa-
ble energy, enabling the harnessing of more potent ocean winds, deliv-
ering a range of environmental benefits, bolstering national security
through energy independence, capitalizing on the knowledge and re-
sources of the oil and gas industry to expedite development, and fostering
the creation of new industries and job opportunities. However, despite
these diverse advantages, the field of offshore floating wind technology
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also confronts significant challenges that necessitate careful considera-
tion and proactive solutions.

V. THE CHALLENGES FACING OFFSHORE FLOATING WIND

A. UNCLOS is Insufficient for Providing Guidance for Floating Wind
Turbines

One of the primary challenges in the development of floating off-
shore wind turbines is the inadequacy of international law to address the
evolving issues and questions that will inevitably arise over time. Specif-
ically, UNCLOS falls short in providing comprehensive guidance for the
development of floating offshore wind turbines.is UNCLOS’s inade-
quacy “is not surprising,” considering that UNCLOS was established in
1982, a period well before floating wind turbines became a feasible
means of harnessing the sea’s energy potential.io4

UNCLOS holds a pivotal status, often referred to as the “constitution
[of] the oceans,’ as it provides the fundamental legal framework for the
rights, uses, and obligations of States with respect to the oceans, its re-
sources and the marine environment.”105 It is worth noting that while
“[t]reaties bind only those States that have expressed their consent to be
bound by them,” 106 it is widely considered that much of UNCLOS has
attained customary international law status.107 Customary international
law encompasses rules grounded in “‘general practice accepted as law’”
and exists independent of treaty law.108 Consequently, even nations that
are not party to UNCLOS may be subject to its customary provisions.
This is important, since “15 United Nations Member States,” including
the United States, “have not signed or ratified UNCLOS.” 109

Given that UNCLOS is customary international law, its treaty terms
will influence the development of offshore floating wind energy. For ex-
ample, UNCLOS designates that “the high seas are open to all States,
whether coastal or land-locked,” so long as they adhere to the conditions
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prescribed by the rules of international law.110 Thus, all nations enjoy
certain freedoms on the high seas, including the freedom of navigation,
the freedom to construct and operate artificial islands, installations and
structures, and the freedom of fishing.111 While the generation of wind
energy is not explicitly mentioned as a high seas freedom, it can be in-
ferred that “exploitation of wind by States is free” as either the freedom
of navigation or the freedom to construct and operate artificial islands,
installations and structures on the high seas.i12 Thus, all nations likely
have a right to exploit high seas wind energy potential. However, the
fact that wind energy exploitation is open to all nations raises several
issues.

One potential issue is the risk of developed states appropriating this
resource at the expense of less-developed states. Specifically, developed
states may essentially claim large portions of the ocean for their wind
farms. This situation could raise doubts about the principle of non-ap-
propriation of the high seas by states, which asserts that “[n]o State may
validly purport to subject any part of the high seas to its sovereignty.”113
It is arguable that constructing and deploying floating wind turbines in
a particular area of the high seas might amount to subjecting that area to
a State’s sovereignty, as wind farms require substantial space to operate.
For instance, the Morro Bay offshore wind farm in California covers an
expansive area of 399 mi?.114 Consequently, the development of a floating
wind farm in the high seas could be viewed as a form of “creeping appro-
priation,” which refers to the gradual encroachment or assertion of con-
trol over a particular location.11s Given that currently only developed na-
tions possess the capacity to develop floating wind turbines and farms,
they may be able to exploit high seas wind resources and monopolize
areas to the disadvantage of less-developed nations. While wind itself is
an unlimited resource accessible to any state, the physical space required
to harness this resource is finite.116 Unfortunately, UNCLOS does not
provide adequate guidance for addressing this potential appropriation of
high seas space.

Another issue with UNCLOS pertains to its effectiveness as a mecha-
nism for dispute resolution. In particular, the enforcement and dispute
resolution provisions of UNCLOS have come under scrutiny “in the wake
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of rising tension in the South China Sea.”117 For example, despite being a
party to UNCLOS, “China has refused to accept a major ruling by the
Permanent Court of Arbitration in the Hague.”118 This ruling should have
been considered “final and legally binding [for] all parties,” but “due to
[a] lack of an[y] enforcement mechanism,” China has continued its ac-
tivities in the region without a legal basis to do so.119 Given that the
UNCLOS dispute resolution mechanism is already failing, there is a po-
tential risk that it may prove ineffective in addressing disputes related to
floating wind turbines. Without a well-defined and robust legal system
capable of safeguarding the rights of individuals and states, the develop-
ment and implementation of floating wind energy could become a law-
less endeavor.

Furthermore, the lack of enforcement and punitive measures is par-
ticularly concerning due to the potential negative consequences associ-
ated with floating wind turbines, which include, “increased noise levels,
risk of collisions, changes to benthic and pelagic habitats, alterations to
food webs, and pollution from increased vessel traffic or release of con-
taminants from seabed sediments.”120 Without a clear and enforceable
legal framework to govern responsible development and hold parties ac-
countable for harm caused, addressing these concerns and mitigating po-
tential damages becomes significantly more challenging.

Regrettably, the environmental repercussions of these adverse effects
will disproportionately affect small island nations, who are already grap-
pling with the substantial impacts of climate change. These “small island
states are [already] on the frontlines of climate change,” and shoulder a
considerable burden when it comes to advocating for climate legisla-
tion.121 For example, the Caribbean nation of Antigua and Barbuda and
the Pacific nation of Tuvalu have taken a significant step by establishing
a new commission in collaboration with the United Nations. This initia-
tive opens up the possibility of pursuing “damages from major polluting
countries through judicial means, such as the UN’s International Tribu-
nal for the Law of the Sea.”122 While this endeavor does not directly ad-
dress the concerns related to floating wind turbines, it underscores the
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pressing need for international mechanisms for enforcement and retri-
bution within the global environmental context.

B. Countries May Use Floating Wind Turbines to Exact Political Ad-
vantages

Another significant issue arises when there is no comprehensive legal
framework in place, as some nations may seek to consolidate their power
within the floating wind energy supply chain to gain political advantage
over others. One method employed by states to secure a political ad-
vantage is by dominating the manufacturing market. For example,
China’s goal is “to become [the] Saudi Arabia of renewables.”123 As such,
for Chinese companies, which are state-supported, “wind power is not
just a growth market; it is a political project.”124 “For years, Beijing has
been comprehensively investing in wind power, attempting to corner
the market” for wind turbine technology, much like “they did [with]
photo-voltaic panels.”125 Photo-voltaic panels are used to convert sun-
light into electrical energy and China’s dominance in this market has led
them to “own([] the vast majority of the world’s solar panel supply chain,
controlling at least 75% of every single key stage of photovoltaic panel
manufacturing and processing.”126 As a result, China has effectively
gained control over many nations’ solar energy supply chains.

President Xi Jinping has championed an “‘energy revolution™ in the
realm of wind energy, reshaping not only domestic production, but also
“foreign trade policy, investment, and influence.”127 Consequently,
China has swiftly become a global leader in offshore wind energy. In
2021 alone, “China built more offshore wind turbines ... than every
other country did in the past five years.”12s Further, “[i]n only three
years, Chinese turbine makers ... more than doubled their exported
wind capacity; included in those exports [was] Italy’s first offshore wind
farm in the Mediterranean.”129 China’s increasing dominance in the wind
turbine market raises concerns because it confers significant political ad-
vantages as the rest of the world becomes reliant on China for manufac-
turing the components crucial for maintaining their wind energy supply.
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The ongoing Ukraine-Russia conflict, as discussed above, serves as a stark
reminder that dependency on another country for energy supply can
have severe consequences.

Furthermore, China’s substantial investment into wind energy not
only serves to dominate the manufacturing market but may also be used
to further its territorial disputes in the South China Sea. China’s EEZ in
the South China Sea overlaps the EEZs of several other nations.130 In pur-
suit of exclusive jurisdiction and sovereignty over the region, China has
consistently made “sweeping claims of sovereignty” over the South
China Sea, which has created tensions with other claimant nations such
as “Brunei, Indonesia, Malaysia, the Philippines, Taiwan, and Vi-
etnam.”131 Further, as mentioned above, China has even disregarded ar-
bitration orders to cease its attempts to aggrandize territory in the South
China Sea.

As such, China could potentially escalate its territorial ambitions and
assert dominance in the South China Sea by deploying floating wind tur-
bines or farms in the region, which would be akin to appropriation of the
shared EEZ.132 Such a move would not only exacerbate political, security,
and economic concerns in the area but, as mentioned above, could also
be utilized as a means of gaining political advantages.133 Without a com-
prehensive legal agreement to provide guidance on the manufacturing
processes and deployment of wind turbines, there is a risk of significant
international political consequences, as nations like China may exploit
floating wind technology for their strategic interests.

C. Safety Concerns as Wind Turbines Conflict with Other High Seas
Uses

Another legal issue with floating wind turbines is the potential for
conflicts with other activities on the high seas, including navigation and
shipping. Issues arise because offshore wind farms occupy significant
space on the high seas for extended periods, which may affect maritime
traffic and navigation.134« Without clear and comprehensive regulations,
these wind farms are likely to interfere with existing high seas uses.

Currently, “[t]here is no obligation for developers of floating wind
farms on the high seas to establish safety zones or other safety measures
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around installations.”ss This is a cause for concern, as “[o]ffshore wind
farms can interfere with navigational radar used by ships and smaller
vessels to avoid collisions.”136 Accordingly, the maritime community is
apprehensive about the potential navigational challenges in shipping
channels if offshore wind farms are located nearby.137

An easy solution would be to apply the safety regime already in place
for the offshore oil and gas industry. However, adopting the safety
measures of oil platforms, which typically establish a “500m-safety
zone,” may be inadequate for floating wind farms, since wind turbines
occupy considerably “more space than oilrigs.”138 Therefore, developing
safety regulations specific to floating wind farms will help ensure the safe
coexistence of wind energy projects with other high seas activities, while
mitigating potential conflicts and hazards.

D. Issues with the Permit Process

Another pressing issue associated with the expansion of wind energy
is the cumbersome permitting process. Despite the strong enthusiasm for
wind energy, bureaucratic hurdles related to permits are impeding its
swift implementation. The inefficiency in the permitting process stems
from the fact that “the permitting process for renewable energy projects
is multi-layered, and the exact type and number of permits for a partic-
ular project depends on its size, geography, technology and jurisdic-
tion.”139

For example, in the United States, a substantial portion of planned
wind energy projects remains stalled in the permitting phase, “with just
21% of planned projects currently under construction.”4 In fact, “Re-
publicans and Democrats generally agree that the federal permitting pro-
cess requires reform, and various efforts were made under Presidents
Obama, Trump, and now Biden,” to address these inadequacies.1s1 How-
ever, even with improvements at the federal level, many projects still
necessitate approvals from local, state, and interstate authorities, indicat-
ing that obstacles to the permitting process likely remain.142 In Europe,
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experts argue that “Europe must ‘get real’ about solving the insufficient
permitting of new wind farms.”143 These permitting procedures, whether
for establishing new facilities or re-powering existing ones, “are too
drawn-out and complicated, easily taking up to five years or more.”144 As
the world races to adopt cleaner energy sources, the presence of admin-
istrative and procedural obstacles hampers progress. Developing more ef-
ficient permitting systems is crucial to overcome these challenges and
expediting the deployment of wind energy projects.

Efforts have indeed been made to address these inefficiencies; how-
ever, the progress achieved thus far remains inadequate. An illustrative
example is the recent development at COP27, a climate change confer-
ence, where nine new countries — Belgium, Colombia, Germany, Ireland,
Japan, the Netherlands, Norway, the UK, and the United States — joined
the Global Offshore Wind Alliance (GOWA).14s The alliance, with the
mission of leveraging wind power to confront the climate, energy, and
security challenges, “aims to ‘lift the barriers’ to developing offshore
[wind energy].”146 GOWA was “initiated by the International Renewable
Energy Agency (IRENA), Denmark and the Global Wind Energy Coun-
cil.”147 The Alliance’s measures are explicitly aimed at expediting the ap-
proval of wind farm projects “stuck in . . . administrative pipeline[s].”148

Furthermore, the European Commission has introduced a temporary
new emergency regulation, REPowerEU, designed to accelerate the en-
ergy transition and end the EU’s dependence on Russian gas.149 Specifi-
cally, REPowerEU has “proposed measures to address the lengthy and
complex administrative procedures” that have hindered “the speed and
scale of investment in renewables and related infrastructure.” The inten-
tion behind these measures is to streamline the administrative processes
that have impeded the progress of renewable energy projects.1so

Lastly, another measure involves designating renewable energy pro-
jects as projects of “overriding public interest.”1s1 Such a designation
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would expedite these projects by allowing them to benefit from a “sim-
plified assessment” process specified in EU environmental legislation
aimed at accelerating approvals for projects that clearly serve the public
good.1s2 Further, to “eliminate [potential] bottlenecks in the permit-
granting process for certain renewable energy projects” the proposal de-
fines the scope of how specific foreseen rules in the EU Birdsis3 and Hab-
itatsis+ directives will be employed.155

Despite the various measures taken to minimize inefficiencies in the
permitting process, wind projects continue to face protracted approval
timelines that span several years. It is evident that additional efforts are
imperative to further streamline this process, facilitating the develop-
ment and maturation of floating wind energy as a dependable and sus-
tainable resource for the global community.

The international community must confront numerous challenges to
facilitate the development of floating offshore wind energy. Concerns
revolving around UNCLOS’s inadequacy, the potential for the aggran-
dizement of political power, safety issues, and the inefficiencies inherent
in the permitting process should all be addressed proactively before float-
ing wind turbines are deployed en masse on the high seas. Taking these
steps will contribute to a seamless transition in the development and im-
plementation of floating wind technology.

VI. LEGAL QUESTIONS REGARDING OFFSHORE FLOATING WIND

In addition to the challenges faced by floating offshore wind turbines,
several legal questions currently remain unanswered. The resolution of
these questions will carry significant legal implications. Therefore, ad-
dressing these questions proactively, rather than reacting to them in the
future, can prevent confusion and costly litigation.

A. Are Floating Wind Turbines Vessels?

A crucial unanswered question regarding floating wind turbines per-
tains to their classification as either a “vessel’ under applicable maritime
law” or as an installation/structure.1s6 This classification holds significant
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2009 on the Conservation of Wild Birds, art. 8-9, 2009 O.]. (L 20).
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legal implications, as it determines whether floating wind turbines fall
under the purview of UNCLOS’s freedom of navigation or the freedom
to construct and operate artificial islands, installations, and structures.157

While this distinction might appear semantic, it carries real-world
consequences. The classification as a vessel or artificial structure can en-
tail various “regulatory, environmental and tax law implications.”158 For
example, if floating wind turbines are categorized as vessels, they may
become subject to the UNCLOS provisions applicable to ships, such as
the duty to render assistance on the high seas.159 This would be problem-
atic, as wind turbines are likely incapable of rendering adequate assis-
tance to other ships in crisis.

One might assume that since turbines do not transport goods or peo-
ple, they should not be considered vessels. However, UNCLOS lacks a
precise definition of the term “vessel.”160 So, even though wind turbines
are not typically associated with transportation, the uncertainty regard-
ing their classification remains. Notably, mobile offshore drilling units,
though not modes of transportation, are registered and regulated as ves-
sels due to their mobility.161 Given that floating wind turbines can relo-
cate as needed for renewable power generation, there exists the potential
for them to be categorized as vessels rather than installations.162

Therefore, a significant legal question remains unanswered: whether
floating offshore wind turbines will be deemed vessels or installa-
tions/structures. The resolution of this question will carry substantial le-
gal consequences and implications.

B. Are Floating Wind Turbines Subject to Patent Laws?

Another issue that needs to be addressed is whether patent law is ap-
plicable to high seas floating wind turbines, and if so, which patent laws
should be considered? The determination of whether patent law applies
appears to hinge on the concept of attachment to the continental shelf.

For instance, in the United States, a federal court recently ruled that
wind turbines affixed to the “outer continental shelf are ‘within the
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United States’ for the purposes of US patent law.”163 Similarly, in the
realm of oil and gas exploration, companies have grappled with analo-
gous questions regarding patent law’s scope, particularly in the context
of deep water drilling. These cases often revolve around the distinction
between devices “attached to the outer continental shelf” and those
“floating in the waters above.”164

To illustrate, a Southern District of Texas judge dealt with allegations
of “patent infringement by vessels conducting seismic readings in the
Chukchi Sea,” near Alaska, and concluded that these alleged infringe-
ments “occurred outside US territory and [emphasized] that the vessels
weren’t attached to the seabed.”165 This application of patent law to the
outer continental shelf is not unique to the United States. For example,
“courts in both the UK and South Africa have similarly found patent in-
fringement with respect to installations on the shelf near their shores.”166

Therefore, it is evident that patent laws apply to fixed foundation tur-
bines attached to the continental shelf and are subject to a nation’s patent
laws. However, it remains unclear whether patent laws apply to floating
wind turbines, as they are not attached to the continental shelf. It is im-
perative to clarify this issue, as the absence of a clear jurisdiction desig-
nation might encourage knowing violations of patent laws, since some
may presume that no jurisdiction has authority over infringement in
such cases.

C. Do Landlocked States Have Rights to Access Floating Wind En-
ergy Potential?

Globally, “there are 44 landlocked states,” and “16 of [them] are in
Africa.”167 These states “cannot access the ocean since the nearest coast is
in another [state].” Thus, they have to rely on neighboring countries for
passage through their territories to the oceans.i6s8 In essence, “[1]and-
locked states need access to the sea by means of transit through one or
more neighboring coastal states.”16> Consequently, they depend on the
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goodwill of coastal states to access the sea, which poses unique challenges
for landlocked nations.

Fortunately, landlocked states’ right of access to and from the sea is
recognized through the principles of “freedom of transit through the ter-
ritory of transit States by all means of transport.”170 To exercise this free-
dom, landlocked and transit states “must enter into bilateral, sub-re-
gional, or regional agreements.”171 These agreements are crucial because
they enable landlocked states to realize their rights as stipulated in
UNCLOS.172

However, the success of such agreements hinges on factors like “po-
litical will and mutual benefits.”173 A practical example is the successful
agreement between Ethiopia and Djibouti in 2002 to create the Djibouti-
Addis Ababa transport corridor, facilitating “port utilisation and transit
of goods towards Ethiopia.”17+ Both nations agreed to this arrangement
because of its reciprocal benefits: Ethiopia gained “safe and competitive
access to the sea,” while Djibouti derived substantial income from transit
traffic, “contributing 70% of the port’s income.”175

As mentioned above, UNCLOS already provides various rights to
landlocked states regarding the use of the seas—the right to be treated as
equally as “other foreign ships in maritime ports,”176 “innocent passage
through the territorial sea,”177 and freedom of navigation in EEZs17s and
the high seas.177 However, these are not enough to ensure the equitable
utilization of ocean wind energy. Therefore, to ensure landlocked na-
tions can effectively access ocean wind energy, the international com-
munity must promptly recognize additional rights concerning ocean
wind energy for landlocked nations. Specifically, the international com-
munity should acknowledge additional rights to assist landlocked nations
in securing agreements for accessing ocean wind energy, especially given
the potential challenges that may arise in the future. Coastal states may
perceive that allowing landlocked nations to exploit wind energy off
their shore will limit their own wind energy potential. As mentioned
before, wind farms occupy considerable space and permitting landlocked
states access to ocean areas off the coast may leave less room for coastal
states to establish their own farms. In this limited area scenario, without
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guaranteed access for land-locked states, coastal states may refuse to
make agreements with landlocked states to access ocean wind.

Furthermore, even if landlocked states obtain agreements to deploy
floating wind farms, collecting that energy will be a hurdle. Currently,
“floating wind turbines . .. require dynamic, high-capacity submarine
cable systems to collect and export the power generated.”180 This is be-
cause “the force of the wind turns the blades and the wind turbine con-
verts the kinetic energy into electricity, which is transported by under-
water cables to an offshore substation and from there to an onshore
substation on the coast . .. .”181 Therefore, landlocked states would also
need infrastructure on other nations’ coasts to collect their generated
wind energy. Coastal nations might view this as an unwarranted impo-
sition on their territory, potentially discouraging them from entering
agreements to facilitate landlocked states’ access to ocean wind energy.

Hence, although landlocked states possess the same rights as coastal
states to access the seas and harness high seas wind potential, ensuring
the equitable utilization of ocean wind resources may be complex. Rec-
ognizing additional rights for landlocked states to access ocean wind en-
ergy and creating guidelines or incentives for coastal states to engage in
agreements for cable systems to connect and store energy may be neces-
sary.

As demonstrated, several legal questions arise as floating offshore
wind technology develops. Unfortunately, there is presently no legal
body or treaty adequately equipped to address these questions compre-
hensively. Therefore, to avoid these issues escalating and coming to fru-
ition, a proactive solution should be devised to answer these questions.

VIII. PROPOSED SOLUTIONS TO THE CHALLENGES AND LEGAL QUESTIONS
FLOATING OFFSHORE WIND FACES

A. Using Soft Law to Provide Structure

As demonstrated, current international law is ill-equipped to effec-
tively address the unique challenges and legal questions posed by the de-
velopment of floating offshore wind energy. One potential avenue for
addressing most of these challenges is to revise UNCLOS, tailoring the
revisions to incorporate the specific needs of offshore wind energy.is2
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However, it is crucial to recognize that the process of amending or cre-
ating international agreements is notoriously protracted, with “the ne-
gotiation process . . . [taking] several years . .. ."183

Given these time constraints, some scholars recommend using “soft
law by developing standards and guidelines through appropriate inter-
national organi[z]ations” to reach desirable regulations and standards.184
Soft law is ““a convenient description for a variety of non-binding nor-
matively worded instruments used in contemporary international rela-
tions by States and international organizations.” 185 Soft law instruments
encompass various instruments such as “recommendations, guidelines,
codes of conduct, non-binding resolutions, and standards.”1s6

Opting for soft law mechanisms is generally regarded as a more prac-
tical solution than attempting to amend UNCLOS, as UNCLOS has never
been amended.1s7 This does not mean UNCLOS cannot be amended. It
can through a procedure laid out in UNCLOS Article 313.188 However,
this amendment process is vulnerable to obstruction by a single party, as,
under Article 313(2), “if . . . a State Party objects to the proposed amend-
ment or to the proposal for its adoption by the simplified procedure, the
amendment shall be considered rejected.”1s9 This means that a single
state’s objection can effectively thwart any proposed changes to
UNCLOS, making substantial updates to the convention exceptionally
challenging to achieve.

UNCLOS provides only one other method to amendment, which in-
volves convening of a diplomatic conference as specified under Article
312.19 This approach, while potentially more viable than Article 313, as
diplomatic conferences have been convened in the past, presents its own
set of challenges. For example, the last conference, the Third United Na-
tions Conference on the Law of the Sea, took nine years to come to con-
sensus on sensitive maritime issues, such as banning the use of nuclear
weapons on the seabed.i1 Therefore, any proposed amendments
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pertaining to floating wind turbines within the Convention would likely
encounter similar challenges and painstaking scrutiny.19

In contrast, soft law mechanisms are “generally developed and
adopted relatively quickly.”193 This efficiency is particularly appealing
given the imminent needs of the floating wind turbine industry. Moreo-
ver, it is worth noting that using soft law to update UNCLOS is not an
uncommon practice. Recognizing the difficulties inherent in the amend-
ment process, states have chosen to maintain UNCLOS as a “living in-
strument” by endorsing “updated rules” through other international or-
ganizations, such as the “International Maritime Organi[z]ation and the
International Labor Organi[z]ation.”194 As such, the continued use of soft
law, along with the creation of guidelines tailored to floating wind tur-
bines, appears to be the most pragmatic solution to address the shortcom-
ing of UNCLOS.

These recommendations, guidelines, and standards can also help
solve the issues of safety concerns, the permit process, the status of float-
ing wind turbines as vessels, its patent issues, and the access of land-
locked states. The floating offshore wind industry clearly requires a
structured framework to address these questions and navigate the com-
plexities of its legal landscape. Given the formidable challenges associ-
ated with amending UNCLOS, using soft law mechanisms to establish
regulations and standards for offshore wind energy may offer a more
flexible and feasible approach to institute much-needed guidelines for
the emerging industry.

B. Friendshoring to Combat Political Advantages

While soft law can serve as a foundational framework for the emerg-
ing floating wind market, it may not effectively address the concerns of
nations exploiting floating wind energy for potential political advantage.
To counteract this, countries could employ a strategy known as “friend-
shoring” to mitigate the political advantages that other nations might
gain from the development and deployment of floating offshore wind.
Friendshoring is “shorthand for the practice of relocating supply chains
to countries where the risk of disruption from political chaos is low.”195

Friendshoring offers several significant benefits. For one, by adopting
friendshoring practices, nations can reduce their dependence on author-
itarian states, such as Russia with petroleum, and work towards
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“build[ing] a more sustainable future.”19 This approach also “prevent(s]
nations like China and Russia from leveraging” their dominant positions
in key industries, such as energy, to disrupt the economies of other na-
tions.197 Furthermore, friendshoring can lead to the relocation of manu-
facturing plants, job opportunities, and investments to countries
“deemed sufficiently trustworthy.”198 As a result, global supply chains
would become more diversified geographically, enhancing resilience
against “external shocks like war, famine, political change or the next
pandemic.”199

However, it is essential to acknowledge that widespread friendshor-
ing could potentially lead to a long-term reduction in global gross do-
mestic product, estimated at around a five percent loss, as the global
economy fragments into distinct blocs.200 Thus, the adoption of friend-
shoring could result in a “significantly poorer and less productive planet,”
overall.2on

The Russia-Ukraine crisis, as discussed earlier, has highlighted the
repercussions of an insecure energy supply, emphasizing the importance
of promoting secure energy partnerships and achieving overall energy
independence. Further, China’s dominance of photo-voltaic panels in so-
lar energy demonstrate how nations can exert control over renewable
energy through the manufacturing process. Thus, the advantages of
friendshoring, such as increased security and resilience, outweigh the
potential drawbacks of reduced market efficiency.

CONCLUSION

The global commitment to investing in renewable resources, such as
wind energy, remains essential. Ocean wind, particularly in high seas ar-
eas, represents a largely untapped renewable resource capable of signifi-
cantly contributing to the world’s renewable energy objectives. Moreo-
ver, as wind turbine technology continues to advance, the accessibility
of this resource becomes increasingly attainable. However, as we ap-
proach the prospect of high seas floating wind farms, several challenges
emerge. These include the inadequacy of existing international agree-
ments, concerns about equitable resource allocation, conflicts with other
of the high seas uses, potential patent disputes, issues of inaccessibility
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for landlocked states, and considerations related to strategic control over
supply chains.

These challenges are unlikely to resolve themselves, and the current
structure of UNCLOS falls short in providing effective solutions. There-
fore, the international community should prioritize the establishment of
a legal framework for floating wind turbines, leaning towards a soft law
approach rather than the complex process of amending UNCLOS. Soft
law is a more pragmatic solution, especially considering the growing
complexities involved in altering or updating international agreements.
Furthermore, nations should actively promote the concept of friendshor-
ing to counter any strategic and political advantages that might arise
from control over the energy supply chain. By proactively creating soft
law mechanisms to address foreseeable issues and promoting the use of
friendshoring, the international community can facilitate the develop-
ment of a sustainable and equitable future for offshore floating wind
technology.
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