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The article analyzes the economic situation that
has developed on the global market for liquefied
natural gas. The administration in merchant ship-
ping is worried about the situation associated
with air pollution, as a result of which it imposes
restrictions on the emissions of harmful sub-
stances for ships. It gives impetus to the develop-
ment of the LNG market as a bunker fuel. The
development of the economic potential of the
global LNG market is based on the tightening
of marine administration measures in relation to
emissions of harmful substances into the atmo-
sphere due to the operation of the fleet. In view of
the general trends in the development of global
shipping, shipowners are implementing alterna-
tive approaches to choosing the type of fuel. The
key drivers of changes in market dynamics in the
global LNG market are identified. The market of
liquefied natural gas is considered, its current
trends are identified. Demand in regional LNG
markets is compared, features are analyzed,
zonal demand and key players are highlighted,
development prospects are advanced.

Key words: LNG market, maritime administration,
global transport industry, global warming, shipping
safety.

B cmambe aHanusupyemcsi 3KOHOMUYECKas!
cumyayusi, komopasi C/IoXus1ack 8 2/106a/b-
HOM pbIHKE CXUKXEHHO20 [PUPOOHO20 2a3a.
AOMUHUCMpPUpOBaHUE B8 MOP20BOM  CyOd0X00-

cmBe 06ecriokoeHo cumyayuel, csazaHHol ¢
3agpsi3HeHUeM ammocgbepbl, Bc/iedcmaue 4e20
BBOOSIMCS O2paHUYeHUsT Ha BbIOPOCHI BPEOHBIX
Bewjecms 07151 Cyoos, Ymo U 0aem MmosHoK O/151
passumusi pbiHKa CXWKEHHO20 PUPOOHO20
2asa 8 Kayecmse OyHKEpHO20 mon/usa. Pas-
BUMUST 3KOHOMUYECKO20 romeHyuasna 2/106as1b-
HO20 pbIHKA CXKUKEHHO20 MPUPOOHO20 2asa
OCHOBbIBAEMCST HA Y)KECMOYEHUU Mep MOPCKO20
aoMUHUCMPUPOBaHUsI 8 OMHOWEHUU BbI6POCO8
BPEOHbIX Beljecms 8 ammocghepy scriedcmsue
aKcrlyamayuu gsioma. Bsudy obwjux meH-
deHyull pasgumusi 2/106a/1bH020 cydoxodcmaa,
cydosnade/ibybl peanusyrom ajbmepHamus-
Hble M0AX00k! K BbI60PY mura morsusa. Onpe-
0efleHbl  K/oYeBble  paspylUmeslbHbIe  CU/ibl
U3MEHEHULl PbIHOYHOU OUHaMUKU B 2/106a/1bHOM
PbIHKE CXUXEHHO20 MPUPOOHO20 2a3a. Paccma-
mpusaemcsi PbIHOK CXUXEHHO20 MPUPOOHO20
2asa, UoeHmMuUGuyUpoBaHbl €20 COBPEMEHHbIE
meHoeHyuu. CpasHusaemcsi Cripoc Ha peeu-
OHa/IbHbIX PbIHKAX CXUKEHHO20 MPUPOOHO20
2asa, aHa/Iu3upyromcsi 0cobeHHocmu, Bbloesis-
emcsl 30Ha/IbHbIU CrPOC U K/IoYeBble U2POKU,
BbIOBU2AOMCS EPCNIEKMUBHI Pa3BUMUSI.
KnioueBble cnoBa: pbIHOK CKUKEHHO20 Mpu-
POOHO20 2a3a, MOpCKoe aOMUHUCMPUpPOBaHUe,
2/106a/ibHasi MpaHCopmHasl ompac/ib, e/io-
basibHOe romerniieHue, 6e3ornacHocmb  Cyoo-
Xxoocmsa.

Y cmammi aHanizyembCsi eKOHOMIYHa cumyayji, sika Ckiasiacsi Ha 2/106a/1bHOMY PUHKY 3PIOXKEH020 npUpOodHO20 2asy. AOMIHICMPYBaHHS 8 MOpPa0Be/lb-
HOMY cyOHoMn/1a8cmBi cmypbosaHe cumyaujieto, Mos's3aHol0 i3 3a6pyOHEHHSIM amMocghepu, BHAC/TIOOK Y020 BBOOSIMLCS OOMEXEHHSI Ha BUKUOU WKIO/IU-
BUX PEHOBUH 07151 CYOEH, WO i dae nowmosx 0/151 PO3BUMKY PUHKY 3PIOXEH020 NPUpPOdHO20 2asy 8 SKOCMIi BYHKEPHO20 nasusa. 3 0271510y Ha 3a2a/lbHuUX
meHOeHYti po38UMKY 2/106a/1bHO20 CYGHOM/1aBCmBaa, CYOHOR/TACHUKU peanizyromb a/lbmepHamusHi nioxoou 0o Bu6opy mury nasusa. Lie sce siokpusae
YHIKa/IbHe BIKHO MOXy1usocmel 07151 3PIOKEH020 MPUPOOHO20 2asy, sikul 6ibw npusadausuli 3a CBOIMU €KO/I02IYHUMU rapamMempamu, He Kaxy4u Bxe
PO exoHOMIKy numaHHsi. Po32/1s10arombCsi HaliBax/1usiwi yMoBU i ghakmopu ¢hopMyBaHHS1 OCHOBHUX rapamempis 2/106a/1bH020 PUHKY 3pIOXeH020 rpu-
POOHO20 2a3y. YBaza akyeHmyembCsi Ha 3aKOHOMIPHOCMSIX 36a1aHCoBaHOCMI (hYHKUIOHYBaHHSI 0aH020 CEKMOpPY MOPCLKOI MpPaHCropmHoI iHOycmpi.
Budinsromscsi acriekmu iHHoBayitiHUX ma My/IbmumMo0a/IbHUX MPaHCoPMHUX MexHo/ozill. BusHa4aromsCsi npiopumemu HayjoHasIbHUX | pe2ioHa/TbHUX
rpozpam A0CSI2HEHHST eKO/I02IYHOI ma mpaHCIopmHOI 6e3neku. BpaxosyrombCsi HanpsiMu | HaliBaxwiusili 3a80aHHs crieyiasizayii 8 cucmemi KOHKY-
PEHMHO20 MO3UYiOHYBaHHSI MPaHCHopmMy OKpeMux KpaiH i CyOHoMIasHUX nionpueMcms. Bu3Ha4eHO K/IH0HO08I PywitiHi Cusiu 3MIHU PUHKOBOI QUHaMIKU
Ha 2/106a/1bHOMY PUHKY 3PIOKEHO020 MPUPOOHO20 2a3y. Po32/1510aembCsl PUHOK 3PIOXEH020 NPUpPOOHO20 2asy, ideHmucbikosaHi tio2o cyyacHi meHOeHUil.
[NopigHIOEMBCS MOMUM Ha PeaioHa/TbHUX PUHKaX 3PIOXEH020 MpUpPOOHO20 2asy, aHasli3yrombCsi 0c06/1UBOC, BUOISIEMLCS 30H&/TbHUL MOMUM | K/IHOHOBI
2pasyj, BUCYBatOMbCs1 Nepcrnekmusu po3sumky. [poaHanizosaHO BUKOPUCMAHHSI 3PIOXXEHO20 NPUPOGHO20 2a3y B SIKOCMI nasausa BOOHUM MPaHCop-
mom 3 no3uyjii oyiHKU eghekmusHocmi po6omu CyOHOBOI PyX0BOi yCMaHOBKU | 3abe3reqeHHs1 eKosoeidHoi 6e3neku. [TumaHHs nepesedeHHs1 CyOHOBOT
eHep2emuKU Ha 2a3 MPUHYUNOBO BuUpileHe, Mpome HeobxXiOHO sidnpaytosamu mMexHosIo2iko byHKEPYBaHHS CyoeH 3pIOXKeHUM NPUPOOHUM 2a30M i lio2o
36epizaHHs Ha 6opmy (8 nepuly Yepay 07151 cydeH, ski He € 2a30803aMU). Y cmammi y3a2a/ibHeHo HasiBHUl MiXHapOOHUL 00CBI0 8 UbOMY HarpPsSIMKY | OaHa
OUiHKa repcrekmusU Po3BUMKY cyoeH byHKepyBas/ibHUKIB | 6epe20Bux ByHKepyBas/ibHUX MepMiHaslis.

KntouoBi cnoBa: PUHOK 3pi0keH020 rMpupodHO20 2a3y, MOpChbKe adMiHicmpyBaHHS, 2/106a/1bHa mpaHcropmH1a 2asy3b, 2/106a/bHe Momern/iiHHs, be3nexka
CyoHornascmea.

Problem statement. The problem of climate
warming on Earth has become global and one of the
pressing environmental problems of our time. There
are many causes of this planetary phenomenon, but
most of them are directly caused by human activity.

Gas is much more environmentally friendly than
other fossil fuels, i.e. coal and oil, which is of great
importance for the maritime administration in strug-
gling against air pollution in shipping.

Since 2000, export-import of liquefied natural gas
has more than doubled on the planet, primarily due
to demand in Asia. Today, LNG accounts are for 40%

of the physical volumes of world gas trade; by 2040,
its share will increase to 60% (reducing the role of
pipeline gas to 40%). In 2018 alone, China increased
the import of liquefied natural gas by 40%, and global
demand for it in the near future, by the end of 2020,
will grow by 20% [9].

There had been observed the natural-gas mar-
ket growth at its fastest rate in almost a decade last
year, supported by booming domestic markets in
China and the United States and an expanding global
gas trade to serve Asian markets. While the pace of
growth is set to slow, gas remains the fastest-growing
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fossil fuel and the only fossil fuel expected to grow
beyond 2035 [4].

The production level of liquefied natural gas on the
territory of Ukraine in 2018 amounted to 396.5 thou-
sand tons (3.5% less than in 2017). According to the
results of 2018, there were 114 companies importing
liquefied natural gas in Ukraine. The largest importer
was the Nadezhda group of companies, which pro-
duced 137.7 thousand tons of fuel, followed by
the BRSM-Nafta gas station network with a rate of
132.4 thousand tons, and Karpatnaftochim, which
purchased 103.1 thousand tons of LNG [5].

Liquefied natural gas is rapidly changing the face
of the global gas industry. Whereas in the 20th cen-
tury, blue fuel was exported mainly through pipes, in
the 21st century it is increasingly delivered in tank-
ers. For Ukraine, this means opportunities and risks:
forming and developing its own fleet, it increases the
level of security of the country, stimulating competi-
tion for pipelines.

Literature review. The study of the LNG mar-
ket development devoted to the outlooks [3-10] that
assess the global market for liquefied natural gas and
highlights key trends from 2018 as well as future sup-
ply and demand.

Research objective. The purpose of the study is
to generalize the principles and parameters of the inte-
grated use of liquefied natural gas as bunker fuel and,
accordingly, the parameters of the global LNG market.

Key results. The losses from global warming
exceed many times the total budgets of many devel-
oped countries. Climatic disasters are becoming
increasingly burdensome for the global economy. In
2018 in the United States alone, as a result of natu-
ral disasters, budget damage amounted to $ 91 bil-
lion. According to the United Nations, global warming
could damage the world economy by $ 1.45 trillion by
the end of the century.

Due to global warming, which is the cause of
these anomalies, the world's largest corporations see
climate change as a threat that will amount to more
than $ 1 trillion of damage to their business. Mod-
ern entrepreneurs are forced to take into account the
damage from the global warming when drawing up a
development strategy, adapting their infrastructure to
a changing world.

In May 2019, the instruments of the famous
Mauna Loa Observatory registered a record value of
the average concentration of carbon dioxide in the
atmosphere, which amounted to 414.7 ppm. Accord-
ing to Science Daily, this figure has been increasing
for seven years, which is associated with an increase
in anthropogenic emissions.

The administration of merchant shipping is car-
ried out through the implementation of standards and
regulations of international and national institutional
organizations. The international maritime administra-
tion system is focused on shipping safety. It is funda-
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mental in the administration of merchant shipping to
achieve the legitimacy of the activities of shipowners
and operators.

The main goal of administration is to minimize the
negative consequences of the functional activities of
the fleet and ports in the real world development of
the global transport industry [2].

Merchant shipping administration is concerned
about air pollution. In view of this, restrictions on
emissions of harmful substances for water transport
are introduced, which in turn provides an impetus for
the development of the LNG market as a bunker fuel.

In connection with this situation, the requirements
of the International Maritime Organization (IMO) have
been tightened with respect to the quality parameters
of marine fuel permitted in zones of the North, Bal-
tic Seas and the English Channel. From January 1,
2015, the sulfur content in the fuel should not exceed
0.1%, which led to the exclusion of further use of
marine fuel oil and gas oil. In August 2012, the same
quality parameters were introduced in the coastal
200-mile zone of North America.

Shipowners are forced to switch to environmen-
tally friendly fuel, i.e. an alternative to fuel oil used.
LNG is more attractive in terms of its environmental
and economic parameters: 1.5-2 times cheaper than
gas oil and fuel oil.

New restrictions on vessel engine emissions in the
world pose a challenge for shipowners:

1. The use of low-sulfur gas oil, fuel oil, diesel,
which will lead to an increase in processing costs and
significantly increase the cost of low-sulfur fuel,

2. The installation of scrubbers and a selective cat-
alytic reduction system (SCR) for the appropriate puri-
fication of exhaust gases from sulfur and nitrogen diox-
ide, which capital and operating costs are very high;

3. The use of LNG as marine fuel.

In 2018, according to the Center for Strategic and
International Studies (which specializes in energy and
national security and is based in Washington) there
were 6 largest gas producers in the world, share of
which accounted for more than 60% of global gas
exports: Qatar, the USA, Russia, Australia, Norway
and Canada. But the last three have limited short-
term growth potential for gas supplies and provide
mainly one region: Asia, Europe or North America. In
turn, Qatar, the USA and Russia have big plans for
expanding capacities and can supply LNG to several
regions at once.

The rapid development of the LNG market began
in the 1990s. This market is more similar to the world
oil market than to the traditional trading in pipeline
gas, which is exported only to the main gas pipelines,
the length of which usually does not exceed 4000 kilo-
meters. In turn, in 2017, the average route of the LNG
gas carrier amounted to 15.5 thousand kilometers.

Thus, the possibility of liquefied gas deliveries by
sea radically changes the development trends of the
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global gas industry. As a result, large exporters of
the industry, namely countries that are far from major
markets in Asia and Europe (Australia, Nigeria) and /
or because of their island nature (Indonesia, Trinidad
and Tobago), could not become pipeline gas suppli-
ers, are exporting LNG now, using the increasingly
numerous and large LNG gas carriers. As a result,
supply grows and competition intensifies sharply.

In view of the growing demand in particular for LNG
in Asia, since 2000, export-import of liquefied natu-
ral gas has more than doubled on the planet. Today,
LNG accounts for 40% of global gas trade; by 2040,
its share will increase to 60%, which will reduce the
role of pipeline gas to 40%. In 2018, China increased
the import of liquefied natural gas by 40%, and global
demand for it in the near future, by the end of 2020,
will increase by 20%.

In 2018, 18 countries produce and export LNG.
In 2017, its supplies amounted to 323 billion cubic
meters or 230 million tons [9]. Qatar is the world leader
in the LNG market. Until recently, Australia, which is
not particularly positioning on the global gas market,
ranks second in the list of countries with LNG produc-
tion capacities (Fig.1). Malaysia, Indonesia, Algeria,
and Nigeria also have large liquefaction capacities.

Japan is the world's largest LNG receiver. The
group of world leaders in LNG reception (Fig. 2) also
includes China, which led the list of the largest import-
ers in 2018. In Europe, Spain is the largest importer
of LNG and the owner of the largest number of receiv-
ing terminals, geographically located farther than oth-
ers from traditional pipeline gas suppliers: Russia,
Norway and the Netherlands. There are 7 Spanish
terminals in the Atlantic Ocean and the Mediterra-
nean Sea.
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Fig. 2. LNG regasification capacities in 2018,
in million tons

Source: Shell interpretation of IHS Markit, Wood Mackenzie,
FGE and Poten & Partners Q4 2018

In 2018, Japan had the largest capacity for regasifi-
cation of liquefied natural gas, but many of the facili-
ties were unloaded due to lower demand [10]. Europe
running second, if we consider all the EU countries
and Turkey. In the USA, such terminals are mostly
idle, and China uses its capacity in full.

Currently, there are about 120 LNG receiving
terminals on the planet in 42 countries. The total
capacity of existing terminals exceeds 850 million
tons, which is twice as much as global gas liquefac-
tion capacities. Receiving terminals are sometimes
built not only for purely economic reasons, but also
because of the desire to gain independence from
suppliers.

In 2018, China, overtaking Japan, became the
world's largest importer of LNG. Beijing is rapidly
replacing coal in the power industry with greener gas
to reduce air pollution in major cities in China.

O Qatar

M Australia
O Mmalasia
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Fig. 1. LNG production capacities in 2018, million tons

Source: Shell interpretation of IHS Markit, Wood Mackenzie, FGE and Poten & Partners Q4 2018
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LNG terminals can be not only stationary, but also
mobile. The world's largest floating gas liquefaction
plant, Prelude, was launched in 2018 about 500 kilo-
meters west of Australia. And in Lithuania, in the port
of Klaipeda, since 2014 the Independence regasifica-
tion vessel has been operating, which accepts LNG,
in particular, from Norway and the USA.

LNG regasification is optional, i.e. it can also be
used in liquid form as motor fuel, it is much cleaner
than diesel and fuel oil. Shell predicts that by 2040,
6,000 vessels will use liquefied natural gas due to
tightening emissions standards from the maritime
administration and requirements from environmen-
tally-friendly passenger liners. In 2018, Germany built
the first cruise ship operating exclusively on LNG:
AIDAnova.

LNG refueling can also be floating. Since the
beginning of 2019, the world's largest bunkering ves-
sel with LNG Kairos, the Hamburg company Nauti-
cor, began to operate in the Baltic and the North Sea.
Its main task is to carry out operational refueling of
all kinds of watercraft off the northwestern coast of
Europe, which have already switched to the most
environmentally friendly marine fuel.

Conclusions. In the twentieth century, scientists
tried to solve the problem of global warming through
the development and implementation of a number
of engineering innovations and transport and orga-
nizational and technical measures related mainly to
methods of suppressing heat and gas emissions.
Powerful anthropogenic or artificial sources of atmo-
spheric pollution by flue gases are virtually all heat
engines and power plants that burn hydrocarbon
fuels. Together with the exhaust and exhaust gases,
about 60-90 percent of the total heat energy pro-
duced by combustion is discharged, which leads to
thermal pollution of the atmosphere.

Maritime administration's success in making the
air cleaner shows the critical role of the LNG market.
It images into providing more and cleaner energy to
around the world. Strong demand for cleaner-burning
fuel in Asia continued to drive rapid growth in liquefied
natural gas (LNG) use in 2018, with global demand
rising by 27 million tons to 319 million tons.
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INFLUENCE OF MARITIME ADMINISTRATION ON THE DEVELOPMENT OF THE LNG MARKET

The article discusses the principles and parameters of integrated use of liquefied natural gas as a bunker
fuel. In the twentieth century, scientists tried to solve the problem of global warming through the development
and implementation of a number of engineering innovations and transport, organizational and technical mea-
sures related mainly to methods of suppressing heat and gas emissions. Powerful anthropogenic or artificial
sources of atmospheric pollution by flue gases are virtually all heat engines and power plants that burn hydro-
carbon fuels. Together with exhaust gases, about 60-90 percent of the total heat energy produced by combus-
tion is discharged, which leads to of the atmosphere.

Due to global warming, which is the cause of these anomalies, the world's largest corporations see climate
change as a threat that will amount to more than $ 1 trillion of damage to their business. Modern entrepreneurs
are forced to take into account the damage from global warming when drawing up a development strategy,
adapting their infrastructure to a changing world.

The administration of merchant shipping is carried out through the implementation of standards and regula-
tions of international and national institutional organizations. The international maritime administration system
is focused on shipping safety. It is fundamental in the administration of merchant shipping to achieve the legiti-
macy of the activities of shipowners and operators.

In connection with this situation, the requirements of the International Maritime Organization (IMO) have
been tightened with respect to the quality parameters of marine fuel permitted in the zones of the North, Baltic
Seas and the English Channel. From January 1, 2015, the sulfur content in the fuel should not exceed 0.1%,
which led to the exclusion of further use of marine fuel oil and gas oil. In August 2012, the same quality param-
eters were introduced in the coastal 200-mile zone of North America.

Shipowners are forced to switch to environmentally friendly fuel, i.e. an alternative to fuel oil used. LNG is
more attractive in terms of its environmental and economic parameters: 1.5-2 times cheaper than gas oil and
fuel oil.

New restrictions on vessel engine emissions in the world pose a challenge for shipowners:

1. The use of low-sulfur gas oil, fuel oil, diesel, which will lead to an increase in processing costs and sig-
nificantly increase the cost of low-sulfur fuel;

2. The installation of scrubbers and a selective catalytic reduction system (SCR) for the appropriate purifica-
tion of exhaust gases from sulfur and nitrogen dioxide, the capital and operating costs of which are very high;

3. The use of LNG as marine fuel.

Liquefied natural gas is rapidly changing the face of the global gas industry. Whereas in the 20th century,
blue fuel was exported mainly through pipes, in the 21st century it is increasingly delivered in tankers. For
Ukraine, this means opportunities and risks: forming and developing its own fleet, it increases the level of
security of the country, stimulating competition for pipelines.
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