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ABSTRACT

This article is an analysis of the development of global offshore renewable
energy in general with a focus in offshore wind, as the most rapidly maturing
source in a body of water. Considering the rapid growth of clean power
technologies and keeping in mind the target set out by the United Nations’
Intergovernmental Panel on Climate Change to limit global temperature
increases to 1.5°C versus higher levels, the world can witness 100% transition



to renewable energy by 2050. The overview of a recent study published by
Stanford University in which authors designed a framework to replace 99.7%
of fossil fuel energy in 143 countries with wind, water and solar provides a
vision of future energy infrastructure and climate change policymaking as it
is seen by scientists. Offshore wind is assumed viable in Ukraine; however, at
the date of writing this article no offshore wind farms exist in this country. Are
there offshore renewable prospects for Ukraine? Why offshore wind would be
beneficial? Can this industry evolve successfully without government support?
And if it cannot, what legislative activities can drive offshore renewable power
in Ukraine? The article aimed to answer these questions based on the experience
in the United States where offshore wind is poised to play a significant role in
future energy infrastructure.

The key words: climate change, wind, renewable energy projects, energy
resources, wind power, legislative renewal, USA, Ukraine.

Introduction

The energy economy and climate change concerns are forcing
oil and gas industry actors to review their businesses from scratch.
Sustainability, climate-related performance, commitment to high
standards of Environmental, Social, and Governance factors now
play a more crucial role in determining operational policies of the
major fossil fuel companies and are seen as unavoidable for driving
investments (ExxonMobil; Chevron; Shell). Furthermore, in the
recent years, the global environment protection trend and rapid
development of new technologies has significantly heightened
interest in renewable energy even among those who have been
at the forefront of oil and gas industry since its very beginning.
British Petroleum, Exxon, Shell and other major U.S. oil companies
invested in renewable energy projects, including acquisitions of
wind and solar firms by fossil fuel giants (Murray, 2020). Wind
turbines and solar panels now produce energy more cheaply than coal
and natural gas. International Renewable Energy Agency (IRENA)
report 2019 found that the cost of installation and maintenance of
renewables continues its downward trajectory. According to the
latest cost data from IRENA, the global weighted-average levelized
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cost of electricity of utility-scale solar photovoltaics fell 82%
between 2010 and 2019, while that of concentrating solar power
fell 47%, onshore wind 39% and offshore wind 29% (IRENA,
p. 12). Levelized cost of electricity present value of the total cost
of building and operating a power plant over an assumed lifetime.
The lower levelized costs are driving the decline in the cost of
electricity from different technologies (e.g., wind, solar, hydro).

The effect of COVID-19 on oil prices might also be a drag on
the growth of renewables (Gardiner, 2020). Due to the decrease in
demand followed by the spread of the coronavirus pandemic the
price of West Texas Intermediate crude dropped by almost 300%
on April 20, 2020, trading at around negative $37 per barrel,
which was a historic drop in the U.S. oil market (Paraskova,
2020). While plummeting prices and consumer demand are
squeezing the oil market, investments in green energy become
more attractive. Experts forecast that more than $200 billion in
capital expenditure will be deployed in offshore wind between
2020 and 2025 (Lassen, Evans, 2020).

Methodology

The assess of gaps between the potential offshore wind energy
in Ukraine and actual availability based on the accumulation the
latest data provided by intergovernmental organizations. The
respective data includes cost reductions of electricity produced
from solar power, onshore and offshore wind over the past decade.
In addition, the overview estimates a capacity factor of offshore
wind technologies comparing to onshore ones and addresses
advantages of the offshore wind development in countries with a
limited onshore energy resource. The analyses of legal framework
accounts that offshore wind in the United States is not as well-
developed as it is in Europe. However, the focus is made on a legal
initiatives and policies introduced by state governments to drive
offshore renewable energy power.
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1. The Development of Offshore Wind Energy Industries
as A Response to Global Environmental Goal

Emerging technologies will make a body of water a separate
renewable energy market. These sources include offshore hybrid
platforms which can generate power from waves, wind and solar,
ocean currents, some of which can be found on the outer continental
shelf of the Gulf Stream, Florida, and California or submerged water
turbines which are similar to wind turbines and may be deployed on
the outer continental shelf in the coming years to extract energy from
ocean currents (Renewable Energy on the Outer Continental Shelf).

For the countries with a limited onshore energy resource that
possesses a power potential, offshore renewable energy installations
and offshore wind as the most developed source can be a viable
option to ensure diversification of a national energy portfolio as
well as decarbonizing the power sector. The international approach
to future energy market might be helpful for the development of
the offshore renewable energy in Ukraine, where offshore wind
remains foreign.

In October 2018 the Intergovernmental Panel on Climate Change
(UNTIPCC)released a special report on the impact of global warming
of 1.5°C, finding that it is necessary and even vital to maintain
the global temperature increase below 1.5°C versus higher levels
(IPCC Special Report on the impacts of global warming, chapter
3). Based on observations and model projections in the assessment
of changes to climate at 1.5°C versus 2°C, UN IPCC articulates
that the adaptation to 2°C will be extremely difficult, leading to
more negative impacts on intensity and frequency of extreme
events, on resources, ecosystems, biodiversity, food security, cities,
tourism, and carbon removal (IPCC Special Report on the impacts
of global warming, chapter 3.21). Considering that human activities
are estimated to have caused approximately 1.0°C of global
warming above pre-industrial levels, with a likely range of 0.8°C
to 1.2°C (IPCC Special Report on the impacts of global warming,
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Introduction), the report set out an ambitious goal for the world,
stating that global net human-caused emissions of carbon dioxide
(CO2) would need to fall by about 45 percent from 2010 levels by
2030, reaching “net zero” around 2050 (Summary for Policymakers
of IPCC Special Report on Global Warming of 1.5°C). While UN
IPCC concludes that central strategy for limiting global warming to
1.5°C is arapid and far-reaching transitions in energy which include
low-emission energy sources, renewables, nuclear and fossil fuels
with carbon dioxide capture and storage, Mark Z. Jacobson, Mark
A. Delucchi and the team in Stanford University released an updated
study showing the electrical generation mix for 143 countries
worldwide using only wind, water, and sunlight (WWS) (Jacobson,
Delucchi, et al, 2019). The study suggests roadmaps to transform
the all-purpose energy infrastructures (electricity, transportation,
heating/cooling, industry, agriculture/forestry/fishing) to ones
powered by renewables, excluding nuclear power and expressly
reflects 2030 targets of the UN IPCC report (Green New Deal
roadmaps). According to Mark Z. Jacobson et al., to avoid 1.5°C
global warming, we must stop at least 80% of all energy and non-
energy fossil fuels and biofuel emissions by 2030 and stop 100%
no later than 2050 (Jacobson, Delucchi, et al, 2019, p. 449). The
net present value of the capital cost of transitioning to WWS energy
worldwide is $72.8 trillion over all years of the transition between
today and 2050 (Jacobson, Delucchi, et al, 2019, p. 458).

Green New Deal roadmaps follow up on previous work
presented by Mark Z. Jacobson and his team in Stanford on
August 23, 2017 where authors introduced a vision of the electrical
generation mix for 139 countries (Jacobson et al, 2017). Based on
the National Renewable Energy Laboratory (NREL) estimates of
technical potential, offshore wind is assumed viable in the 108 out
of 139 countries with ocean or lake coastline. According to NREL
the annual average capacity of the wind, including offshore one in
Ukraine equals to 310.46 GW (Arent, et al, 2012). This quantity is
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two times bigger than the capacity of Germany (124.34 GW), the
world’s second largest offshore wind market (Offshore Wind).

The Green New Deal roadmap provides a vision where offshore
wind constitutes 15,2% of the 2050 projected energy mix of Ukraine.
This estimate is equal to solar plants (15.2%). According to Jacobson
et al., transition to WWS will create 40-year jobs for Ukrainians
where 96,407 are in construction and 95, 522 in operation. The
work also estimates the reduction of energy demand by 61% due to
improvement of energy efficiency (Jacobson, Delucchi, et al).

The harsher marine environment and higher costs for access to
the wind site for performing maintenance on turbines and cabling
operations makes operation and maintenance costs for offshore
wind farms higher than those for onshore wind (IRENA, p. 83).
Still offshore wind has many benefits compared to onshore one.
NREL reports that capacity factor of offshore wind is 2% higher
than onshore (NREL 2020). Turbines in a 15-mph wind can
generate twice as much energy as turbines in a 12-mph wind (What
are the advantages and disadvantages of offshore wind farms).
Consequently, due to offshore wind power a country can produce
more clean energy and satisfy energy demand effectively.

IRENA report 2019 finds that the global weighted-average total
installed cost of offshore wind farms increased from an average
of around USD 2 600/kW in 2000 to an average of over USD
5000/kW between 2011 and 2014, as projects moved farther from
shore and into deeper waters. The global weighted-average total
installed cost peaked in 2013, when it reached USD 5 740/kW,
and has since fallen to USD 3 800/kW in 2019. Electricity costs
from onshore and offshore wind both fell about 9% year-on-year,
reaching USD 0.053/kWh and USD 0.115/kWh, respectively, for
newly commissioned projects (IRENA, Overview). Consequently,
offshore wind develops in a way to provide the cheapest
sustainable energy.
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2. The Regulatory Environment of the Offshore
Wind Energy Industry in the U.S. and Ukraine.
Takeaways for Ukraine

Unlike onshore wind which is limited by suitable terrestrial
location for wind turbines, offshore wind helps to preserve lands
for agriculture or other purposes which are better for a country’s
economy. Last but not least is that with some exceptions offshore
wind can sidestep nuisance suits some communities can have about
nearby wind turbines — namely, that they are noisy. In the U.S.
onshore sites are likely to be on private property and the most
probable argument advanced by the opponents of a wind farm will
be nuisance. A nuisance is a condition which substantially interferes
with the use and enjoyment of land by causing unreasonable
discomfort or annoyance to persons of ordinary sensibilities
attempting to use and enjoy it (Holubec v. Brandenberger). As
Stephen Harland Butler observes, this sort of litigation raises basic
questions about whether the nuisance mechanism, once the most
common method of asserting an environmental right in U.S. private
law, is now being used to undermine environmental progress and
continues reliance on fossil fuels (Butler, 2009).

Although aesthetic objections which were advanced by the
opposition to Cape Wind, the Americas’ first biggest offshore wind
farm project, were rejected as grounds for nuisance (Smith, 2007,
p- 290), the objectors’ strategy of tying up the project in legal disputes
worked. The project collapsed in 2017, after 16-years of litigation.
Cape Wind became known as a “requiem for a dream” (Davidson,
2018). The proposed site for offshore wind farm’s location was
less than 8 kilometers from part of the Massachusetts mainland, to
which it would have supplied power, along with the tourist hotspot
islands of Martha’s Vineyard and Nantucket (Davidson, 2018). Once
announced, the proposal evoked immediate and vigorous opposition
from landowners on Nantucket Island, the governor of Massachusetts,
and a wide variety of business, tourist, environmental, sailing,
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fishing, and citizens’ groups (Smith, 2007, p. 285). As a result, Cape
Wind which was first mooted in 2001 did not reach financial close in
2014 and enabled National Grid to walk away from power purchase
agreements for 77.5% of the project’s output in January 2015 (Heap,
2018). The Block Island Wind Farm came to be the Americas’ first
successful offshore wind project. It came online in 2016 (America’s
new ocean energy resource).

Unlike the permit procedure which applies to onshore facilities
in the U.S. and subjects them to state authority decision (Public
Utility Commission or other siting agency)', siting and construction
of energy power installations on the Outer Continental Shelf (OCS)
is governed by the federal power since August 2005. In general, the
OCS begins 3 nautical miles (mi) off coastal shorelines and extends
to about 200 nautical mi offshore, with depths ranging from a few
meters to thousands of meters. Exceptions are offshore of Texas and
Florida, where the OCS begins 9 nautical mi offshore (Executive
Summary).

Section 388 of the Energy Policy Act of 2005 amended the
Outer Continental Shelf Lands Act (OCSLA) to clarify the federal
government’s role in siting offshore renewable energy facilities,
including offshore wind power (OCS Land Act History). It gave the
U.S. Secretary of the Interior, in coordination with other agencies,
authority over offshore renewable energy facilities on the OCS
(Outer Continental Shelf Lands Act, sec. 388). The Department
of the Interior has exclusive jurisdiction over the production,
transportation, or transmission of energy from renewable energy
projects on the OCS including offshore wind and solar power
(Partnering With Federal Energy Regulatory Commission). Through
delegation from the Secretary of the Interior, in 2009 Bureau of
Ocean Energy Management (BOEM) came to be the main federal
agency responsible for managing energy development on the OCS

' The Texas Zoning Enabling Act empowers Texas cities to zone. This delegated power
from the state to the exclusive authority of a city to zone.
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(Partnering With Federal Energy Regulatory Commission). At the
same time, states leverage over federal offshore activities is reflected
in the Coastal Zone Management Act (CZMA). The latter entitles
states to enact coastal zone management plans for the protection of
habitats and resources in coastal waters and requires that federally
permitted activities comply with approved state programs (16 U.S.C.
§ 1452, Congressional declaration of policy, sec. 303).

The regulatory process for offshore energy facilities includes the
following phases: The Planning and Leasing phases are aimed at
establishing an Intergovernmental Task Force for any identified wind
energy areas to ensure that all stakeholders with relevant expertise,
including state and sometimes local governmental authorities are
engaged with BOEM from early in the process. Any lease issued for
an offshore renewable energy development is done on a competitive
basis — through the auction (A Citizen’s Guide to the Burau Of
Ocean Energy Management’s Renewable Energy Authorization
Process). At the very first stage of an application process, BOEM
must conduct an environmental review and assessment of an offshore
wind project under National Environmental Policy Act. The latter
requires federal agencies to assess the environmental and related
social and economic effects of the proposed actions prior to making
decisions on permit application (Code of Federal Regulations, Title
40, § 1508.18). Environmental evaluation is intended to ensure that
a project is complied with the following U.S. Federal wildlife laws:
Endangered Species Act (ESA), Migratory Bird Treaty Act, Bald and
Golden Eagle Protection Act, List of Endangered and Threatened
Wildlife and the List of Endangered and Threatened Plants which
contain the names of all species that have been determined by the
U.S. Fish and Wildlife Service or the National Marine Fisheries
Service to be in the greatest need of federal protection. Section 7 of
the ESA mandates BOEM and all other federal agencies to consult
with the Secretary of Commerce and Interior to ensure that any
agency action is not likely to jeopardize the continued existence of
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any endangered or threatened species or result in the destruction or
adverse modification of an endangered or threatened species’ critical
habitat. The consultation procedure begins when BOEM provides
Environmental Protection Agency with details on the proposed
activity. The process ends with finding that there is no likelihood of
an adverse effect on a listed species, or in the issuance of a biological
opinion. Migratory Bird Treaty Act and Coastal Zone Management
Act federal consistency provisions require federal actions that are
reasonably likely to affect land or water use of the coastal zone to be
consistent with enforceable policies of a state’s coastal management
plan (Coastal Zone Management Act, Sec. 307).

If the auction results in a lease, at the second phase lessee
receives access and operational rights to produce, sell and deliver
renewable energy generated from the facilities on the OCS in the
lease area with the exception of doing construction. The third phase
is the Site Assessment which requires the lessee to submit to BOEM
the description on how the lessee will conduct its assessment
activities and technology testing on the OCS. This data should be
reflected in Site Assessment Plan (SAP) and General Action Plan
which includes a geotechnical survey, a shallow hazards survey, an
archaeological survey, a geological survey, and a biological survey.
BOEM must review and evaluate the SAP and GAP annually,
including conducting its own environmental review and ultimately
deciding whether to approve, disapprove, or approve the SAP with
conditions. At the fourth phase, the lessee has to submit Construction
& Operation Plan (COP). The latter to contain decommissioning
plans when the lease ends. Similar to the SAP, BOEM will conduct
its own environmental and technical reviews of the COP, including
an evaluation of reasonable project alternatives. In addition, the
agency will solicit public comment before ultimately deciding
whether to approve, with conditions, or disapprove the COP. Finally,
if BOEM approves the COP, then the project developer typically
would be granted a 25-year commercial lease with right for renewal.
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Importantly, the BOEM can order suspension when continued
activities pose imminent threat of serious harm to natural resources,
life, marine, coastal environment (Code of Federal Regulations,
Title 30, § 585.417). Then the lessee might be requested to provide a
site-specific study that evaluates the cause of the harm, the potential
damage, and the available mitigation measures.

States can review leases. If the State objects to an Exploration
Plan, BOEM can approve the plan but cannot issue permits. If the
State objects to a development or management plan, BOEM cannot
approve the plan and the lessee can either choose to appeal the State’s
decision to the Department of Commerce or amend and resubmit it.

Although this complex and lengthy regulatory process is a
commonly noted as a barrier to the offshore wind industry in the U.S.
(Mills, et al, 2018), offshore wind remains of interest and can set an
example for Ukraine due to high standards related to environment
protection. Even though Ukraine and the U.S. are countries with
different legal systems, nowadays the world observe a significant
rise in environmental opposition and climate change litigation.
Consequently, consideration of the legislation applicable to new
technologies as well as its compatibleness with environment is
crucial. Furthermore, as offshore installations imply harsher marine
environment and higher costs for access to the site for performing
maintenance, cabling operations, building transmission lines,
offshore renewable energy sources need to be explicitly separated
from other sources for the purpose of feed-in tariff application in
the Law of Ukraine “On alternative sources of energy”. Unlike the
current version of the mentioned Law which does not reflect the
understanding of this difference, Maryland’s Offshore Wind Energy
Act of 2013 amended the state’s renewable portfolio standard to
include offshore wind and to provide financial support for projects
in the form of Offshore Wind Renewable Energy Credits (Offshore
Wind Energy Development in the U.S.). It set an example of effective
state’s activities aimed to drive offshore renewable energy power.
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Last but not least is taking measures to ensure full grid access for
independent generators of renewable power from offshore renewable
energy sources. Full grid access for renewable power plants, did
not emerge in the U.S. until the issuance of Federal Regulatory
Commission Order No. 888 in 1996, which required that generators
have open access to utilities’ transmission lines (Eisen, Hammond,
Rossi, Spence, Wiseman). Apart from federal regulations which
broke open power market, the majority of the U.S. states developed
their own policies to drive offshore wind demand. For instance,
Massachusetts passed a law in August 2016 requiring utilities in the
state to procure 1,600 megawatts of offshore wind power by 2027.
The state passed new legislation in August 2018 that would double
the offshore wind target to 3,200 MW by 2035 (Offshore Wind Energy
Development in the U.S.). Likewise, New Jersey passed legislation
in May 2018 to increase its offshore wind target from 1,100 MW
to 3,500 MW by 2030, fulfilling the Governor’s Executive Order
(Offshore Wind Energy Development in the U.S.).

Consequently, for a government which recognize UN IPCC goal
for limiting global warming to 1.5°C and moving towards clean
energy it is of crucial importance to support offshore renewable
energy development by introducing a full grid access for offshore
power plants, setting requirements to utilities to procure certain
amount of power from installations constructed in a body of water
and setting out separate feed-in tariff for the energy produced by
offshore renewable energy installation.

Conclusions

Given the data provided by international agencies which
was analyzed in this article, offshore energy power will expand
impressively over the next decades. A country’s water body might
become a separate field which can represent not only all possible
onshore installations with stronger capacity, but be the place for
unique new technologies, such as offshore hybrid platforms or
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submerged water turbines. Whether Ukraine choose to be an active
actor in fulfilling UN IPCC goal for limiting global warming
to 1.5°C, or if Ukraine will accept a vision for the transition to
100% WWS, proposed by Jacobson et al, the significant changes
in the future of energy market are unavoidable. Consequently, new
rules and regulations in response to market developments should
be in place.
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website of the Verkhovna Rada of Ukraine]. Retrieved May 11, 2020 from:
https://zakon.rada.gov.ua/laws/show/555-15 [in Ukrainian].

Twienko B. Pozeumok mopcvkoi eionoentosanoi enepeii: ooceio CIIIA ma
Moxucaugocmi ona Ykpainu. — Cmamms.

s cratts sBisie co00r0 KOMIUTEKCHHH aHali3 pO3BUTKY I00aNbHOI odriop-
HOI BiIHOBJIIOBAHOI CHEPICTHKH 3 aKIICHTOM Ha MOPCBKI BITPH, SIK HAWIIBHUJIIC
TTOHOBJTIOBAHE JKEPEIIO eHeprii, 1110 (POPMY€eThCs HaJl MOPCHKUMH 1 OKEaHCHKUMHU
rpoctopamu. bepyuu /10 yBaru mBuaKe 3p0CTaHHs TEXHOJIOT1H YUCTOT eHEPTeTHKH
i 6epydn 1O yBarm MeTy, BCTAaHOBJICHY MiXypsmoBoto Tpymoro ekcneptie OOH
31 3MIHH KJTIMaTy 100 OOMEXEHHs TI00ATbHOTO MiJABHIICHHS TEMIICPAaTypHu Ha
1,5°C y nopiBHsIHHI 3 OUITBII BUCOKUMH piBHsIMH, 10 2050 pOoKy CBIT MOXe cTaTH
cBigkom 100% mepexoqy Ha MMOHOBIIOBaHI JpKepena eHeprii. Omisa Hemoaas-
HBOTO JTOCIIKEHHS, OmyOsikoBaHOTO CTEHPOPACHKUM YHIBEPCHTETOM, B SIKOMY
aBTOPH PO3POOMIIH MijfcTaBh Juis 3aMiHu 99,7% eneprii, BUJ00YTOI 3 KOPHCHUX
komnayinH, y 143 xpaiHax BiTpoM, BOJIOIO 1 COHSIYHOIO €HEPTi€l0, Aa€ ysBICHHS PO
Ppo3pobiIeHy BUICHUMH MaiiOyTHIO €HEepreTHUHY iH(PPaCTPYKTypy 1 po3poOKy moJti-
THKH y cdepi 3MiHU KITliMaTy. MOPCBKi BITPH € IOCHTb XapaKTEPHHUM SIBHIIEM LTS
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VkpaiHu, oflHaK Ha MOMEHT HaIllMCaHHs i€l cTarTi y Wil KpaiHi HEeMae >KOIHOI
MOPCBHKOI BITpsIHOI enekTpocTaHiii. Yu € B YkpaiHi nepcreKTHBY BUKOPUCTAHHS
BiTHOBITIOBAHUX JiKepel eHeprii? YoMy Mopchkuii BiTep Oyze BuTiqamiA? Yn moxe
IS Tally3b YCIIIIHO pO3BUBATHCS 0€3 JepKaBHOI MATPUMKHN? | SKIIO 116 HEMOXK-
JIMBO, TO SIK 3aKOHOTBOPYA JAiSUIbHICTh MOKE CTUMYJTIOBATH BUKOPHCTAHHS BiTHOB-
JIFOBAHUX JOKepen eHeprii B Ykpaini? Mera cTaTTi noJsirae y rnouryKy BifIoBieH
Ha 11l MUTaHHsl, 0a3yrounchk Ha JnocBifi Criomydyenux LlTaris, e MOpCHKHIA BiTep
MOYMHAE BIJIIrpaBaTu 3Ha4HY POJib y MaOyTHII eHepreTnyHiil iHppacTpyKTypi.
Knrouogi cnosa: 3vina xiniMary, BiTep, IPOSKTH BiTHOBIIOBAHOI €HEPTii, eHep-
TOpecypcH, EHeprist BiTpy, OHOBJIEHHS 3akoHomaBcTBa, CLIIA, Ykpaina.

Hwenko B. Pazeumue mopckoil 60300Hn06ns1emoit ynepeuu: onvim CIIA u
603modicHocmu 0na Ykpaunl. — Cmamas.

Ota crarbks NpecTaBisieT co00l KOMILICKCHBINH aHaIn3 pa3BUTHS 100aIbHON
o d1ropHOI BO300OHOBIISIEMOH SHEPTETUKH C aKIIEHTOM Ha MOPCKHE BETpa, KaK Hau-
Oorree OBICTPO BO30OHOBIISIEMBI MCTOYHUK SHEPTUH, (POPMHUPYIOIIHHCS HAIl MOp-
CKMMH U OKEaHCKMMH IIPOCTpaHCTBaMH. [IpuHMMas BO BHMMaHUE OBICTPBII pocT
TEXHOJIOTHI YUCTOIl SHEPreTHKH W NPUHHMMAs BO BHUMAaHHE I€JIb, YCTAHOBJICH-
Hy!0 MeXnpaBUTeNIbCTBEHHOM rpymnmoit sxcrieproB OOH no n3MeHeHuro KinMara
OTHOCHTENIBHO OTpaHUueHUs TII00aTbHOTO MOBBIIEHUS Temmeparypsl Ha 1,5°C o
CpaBHEHHIO ¢ Ooiee BRICOKMMH ypOoBHAMH, K 2050 roxy Mup MOXeET cTaTh CBHjIE-
tenem 100% mepexona Ha BO30OHOBIIEMbIE NCTOUYHHUKN dHepruu. O030p Hemas-
HETO HCCIIeJIOBaHMS, OIMyOInKoBaHHOTO CTIH(OPICKAM YHHBEPCHTETOM, B KOTO-
POM aBTOpPBI pa3padOTanu OCHOBAaHMS ISl 3aMeHbl 99,7% 3HEPruM MCKOIIaeMOro
ToruMBa B 143 cTpaHax BeTpoM, BOIOW M CONHEUHOH 3Hepruei, gaer mpeacras-
JIeHHEe O pa3pabOTaHHOW y4YeHbIMU Oyaylled SHepreTHyeckoil HH(pacTpyKkrype u
pa3paboTKe MOIUTHKY B 00JIACTH U3MEHEHUSI KiMMara. MopcKue BETpa JOCTaTOYHO
XapaKTepHOE SBJICHNE ISl YKPaWHbI, OAHAKO HA MOMEHT HAllMCAHWS 3TOH CTAaThH B
9TOI CTpaHe HET HU OIHON MOPCKOM BETPSIHOM AMEKTpocTaHIUU. EcTh 1 B YkpanHe
MEePCIIEKTHBBI HCIIOJIb30BaHHUSI BO30OHOBIISIEMBIX MCTOYHHMKOB 3Heprun? [lodemy
MOPCKO#i BeTep OyzieT BbIrojieH? MOKeT JIi 3Ta OTpacilb YCIEITHO pa3BUBaThCs 03
roCy/IapCTBEHHOI ojIep KKu? 1 ecim 3T0 HEBO3MOXKHO, TO KaK 3aKOHOTBOPYECKast
JEATETBHOCTh MOXKET CTUMYIIMPOBATH UCITIOIb30BAaHUE BO30OHOBIIIEMBIX HCTOYHH-
KOB 9Hepruu B Ykpaune? Lleib craTb COCTOUT B MTOMCKE OTBETOB Ha 3TH BOIIPOCHI,
6azupysick Ha onbiTe CoenuHeHHbIX LITaToB, T71e MOPCKOI BeTep HAYMHAET UTPaTh
3HAYUTENBHYIO POJIb B Oy/Iylei SHEPreTHYecKol HHPPaCcTPyKType.

Knroueevie cnosa: V3MeHeHHE KIIMMaTa, BETEp, IMPOEKTHI BO30OHOBIISIEMOM
SHEPrHH, FHEPTrOPECYPChl, SHEPTHUsl BETpa, 0OHOBJIEHUE 3aKoHOAaTenbcTBa, CIIIA,

Ykpauna.



