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B Oamunoui cmamwe paccmampusaemcs CmMpyKmypa 2a3080U OmMpaciu u
YEeHO0OPA306aHUS HA OCHOBHBIX PESUOHANLHBIX DPLIHKAX CHCUICEHHO20 NPUPOOHOZO
easza, a maxodice 6o30elcmeue KOHKYpeHyuu Ha gopmuposarue yenvl. Taxoice
npeocmasnen  CPAGHUMENbHbIU — AHAIU3  MUPOBLIX YeH Ha 2d3, KOmopbli
mparncnopmupyemcst mopem 8 euoe CIII, u mpybonpogoonuiti eaz. Ilocne cpasnenus
MUPOBBIX YeH HaA 2a3, COeNaHbl 8b1800bl U pa3pabOmMAanbl OCHOBHbIE NPeOOHCEeHUs Olsl
Yrkpaunwt no peanuszayuu npoexma CIII-mepmunana.

Statement of the problem. Nowadays there are four major regional markets,
which price formation of gas affects to the price of liquefied natural gas (LNG) in the
global gas trade. They are: North America, Great Britain, continental Europe and
Northeast Asia. The two emerging markets - China and India are importers of gas
with suppling through pipelines and also in form of LNG - own slender price
formation system is not completely formed. The purpose of global efforts of
liberalizing the gas market is to ensure that the price of this commodity is determined
by market competition between gas suppliers. Ideally, competition will bring long-
term equilibrium price to marginal cost offer goods to the extent necessary to satisfy
the demand. Regional markets differ in sources of gas supply, the scope of the
contracts and the degree of liberalization of the gas industry. These factors have a
strong influence on the behavior of prices and thus affect the price formation of LNG,
which ensures its competitiveness in the market.

Review of recent research and publications. The process of price formation
in the gas sector and in particular the market of liquefied natural gas sufficiently
described in scientific works by S. Baskakov [2], O. Brahynsky [3] M. Voitenko [5],
etc. Many new information is in electronic journal "Vokruh Strip" [7], as well as in
other Internet sources. However, competition in the LNG market grows rapidly, so
rapidly changing prices. In connection with this, the world enters a new information
that makes it possible to update and supplement information on the price of LNG.

The task of the study. The purpose of this article is a comparative analysis of
world prices of gas that is transported by sea in the form of LNG and pipeline gas, as
well as identifying the main proposals of Ukraine on the project of LNG terminal.

The basic material research. The structure of the gas industry evolved in
many ways other than the structure of the oil industry. These differences generally
caused by two industry characteristics.

At first, investment in gas transportation are highly capital intensity and
required at the initial stage of the project, so they are dependent on debt financing. It’s
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usually required long-term contracts for guarantee debt service and to ensure
separation of project risks between buyer and seller. Secondly, although the
exploration and development of oil and gas in general are not a monopoly activities,
gas is usually transported by pipeline systems, which in most cases shows visible
signs of the subject of natural monopoly. As a result, transportation and distribution
of gas traditionally regulated by the type or utilities in the U.S. and Japan, or the state
gas monopoly in the UK and France.

For countries with inner gas supplying, as occurred previously in the U.S.,
Canada or the UK, regulation of marketing and processing ultimately resulted in
government intervention in the price formation in the industrial sector.

Countries that depend on gas imports, virtually non-pricing in the industrial
sector, and the price is negotiated between buyer and seller.

Perhaps this difference between using of internal sources and dependence on
imports are most clearly defines the existing of pricing system in regional markets.
Importers have traditionally used the practice of long-term contracts between buyer
and seller, most of which are kept in force.

At the beginning, the dynamics of prices in markets of North America and
UK, confirmed previous expectations that competition between gas suppliers will
allow to separate price formation of gas from oil price. In view of the markets of
North America and UK were liberalized, when these countries had substantial excess
supply, they were characterized by severe price competition between manufacturers
and their offered gas prices were actually far below oil price. However, both regional
commodity markets show that shortage in competition between different energy
sources may have fixed prices, that may be finally indirectly bound to the price of oil.

Separate price formation for oil and gas in in oversupply and restoration of
bindings in the deficit seemed economically rational. In economic theory (Fig. 1)
described the dynamics of price changes in demand and proposal. However, if gas
demand is determined by its market share in competition between different energy, so
it depends on the price of competing energy sources such as oil.

demand reduces with
I ~ increasing of price >4
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Fig. 1. Theoretical dynamics of proposal, demand and prices in accordance
with the principles of economic theory. Source: Jensen Associates
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Recently events in price formation of oil and gas in the U.S. and the UK may
serve as an illustration of the economic factors driving price formation. Both regions
have started with separate price formation, but both of them established gas prices
that were higher than the price of oil. For both regions it is characterized the
competition between different suppliers of gas, where gas prices below the price of
oil, so they can threaten the price competition markets served by contracts linked to
oil prices. In Fig. 2 there is a comparison of recent gas prices in the U.S. Henry-hub,
with the price of oil WTL In Fig. 3 it is conducted a similar comparison for the British
NBP with the price of oil Brent.
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Fig 2. Gas prices in Henry-hub comparison with prices of oil WTI (rolling
average over 3 months). Source: Jensen Associates
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Fig. 3. The relationship between oil prices Brent and gas prices in the UK
national balancing point (NBP) (rolling average over 3 months). Source: Jensen
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Today the world has six large regional import LNG markets: North East Asia,
Continental Europe, North America, Britain, China and India. North East Asia and
Continental Europe have a strong dependence on imported gas, which comes under
the form of LNG and by pipelines, while in the U.S. and UK industry has developed
on the basis of its own gas, but these countries are probably move in a category large
importers of LNG. China and India - new LNG market participants, but now it is
expected the significant increase based on imports.

Price formation of gas in North-East Asia and Continental Europe is the result
of price negotiations conducted over the years with their suppliers. On the other hand
North America and Britain liberalized its gas industry and gas prices show the
competition between domestic suppliers for market. Theoretically, the concept of
similar approach all over the world to price formation of liquefied natural gas,
perhaps, is the ideal, but it is far from the realities of modern markets of LNG.

Although price formation by the principle of netbek was short episode in
history of price discovery of crude oil, this concept is often used in determining the
prices of other fuels than oil, such as a gas. Price formation by netbek in the oil sector
was developed by Saudi Arabia in 1985.

In a flexible choice of destination suppliers may send the party into the
market that provides the most reasonable price "netbek." Considering the flexibility
characteristic of the market in the Atlantic basin between Europe and North America
rapidly growing price arbitrage. In Fig. 4 shows the mechanism of such an arbitration
agreement to supply from Nigeria as an example.
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Fig. 4. The hypothetical price "netbek" in arbitration agreements with Nigeria
LNG cooperation with audit-for delivery in the U.S. Gulf of Mexico and the United
Kingdom. Source: Jensen Associates
The figure shows for "netbek" which got to the supplier of products from
Nigeria when it send the Gulf Coast in the U.S. or the UK during 2001-2008 years.
This example is hypothetical, because by 2005 the UK had no terminal facilities for
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receiving imported products, but considering that the quotations in the UK NBP is a
liquid and transparent, it is given to illustrate the European prices.

For a considerable time period of 2001-2006 for the Gulf of Mexico in the
U.S. were characterized by higher prices "netbek." However, recently more attractive
target market is the United Kingdom.

The following Fig. 5 shows the same comparison of prices "netbek" in terms
of suppliers of Qatar. While the netbek lower due to the greater distance from the
market, the system is very similar.
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Fig. 5. The hypothetical price "netbek" in arbitration agreements with Qatar
LNG for delivery in the U.S. Gulf of Mexico and the United Kingdom. Source:
Jensen Associates

In Northeast Asia, where there is no any significant amount of local
production, gas industry developed on the basis of imported LNG. At the conclusion
of the first LNG suppling contracts with Japanese buyers of electricity generation in
Japan heavily dependent on oil, and used as fuel crude oil and heavy fuel oil. At the
initial stage in the provisions on cost-education provided for indexing the price of oil
- "Japanese customs value of oil» (JCC, or "Japanese oil basket"). This precedent was
used Korea and Taiwan, as well as some Chinese contracts. Although over time the
system has undergone some changes, this precedent retains its importance in
Northeast Asia, and from it difficult to refuse.

The basis of the basic contract is a typical Asian price formula "Price =
constant + coefficient” steepness of the curve » JCC, where price and constant are
expressed in dollars. U.S. million BtU, and the JCC - in dollars. U.S. per barrel. For a
long time the price formulas for the Pacific remained fairly stable, and the main
competition between suppliers was due to the constant changes or minor conditions
such as minimum and maximum price limit.

This stability began to crumble with the entry of China in the early 2000's.
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At this time there was a sharp competition between the following projects:
Australian North West Shelf, Indonesian Tangguh and Qatar Rasgas, which led to
substantial discounts in comparison with the initial conditions, as competitors have
try for being first to enter this new market. North West Shelf was Shenzhen contract,
and Tangguh - contract in Fujian Province. According to industry press, prices for
both contracts were substantially below the prices of concluded contracts previously.

However, such discounts are applied for long. Sharp rise in oil prices that
began in 2005, increased the pressure on the price of LNG and forced sellers review
the value of discounts. This new contract with North West Shelf and Tangguh fixing
competition, which coincided with the creation of shortages in the market. China
failed to repeat the earlier achieved success and transition to market vehicles slowed
down rate of adoption of new contractual obligations.

One of the characteristics of the market in the Pacific basin was the
application of S-shaped curves as a means of reducing price risks. With the increased
volatility of oil prices, the position of the anchor to the price of oil created a risk to
the initial price expectations of the contracting parties.

For sellers the sharp falling of prices in oil threatened deprivation of
enterprise profitability, and vendors have begun to show interest in setting a lower
limit price. However, as compensation for such redistribution of risks buyer sought to
obtain protection in the form of price-cap. In simplified form, it can be represented as
a basic value (referred to as "the steepness of the curve"), which was present
relationship between oil prices and gas with the option of adding the upper and lower
limits for to eliminate the risk.

But more common is due to transformation changes the correlation of prices
of oil and gas (or steepness of the curve) above or below certain price levels ("turning
points"). Illustration of a typical S-shaped curve shown in Fig. 6.
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Due to the fact that the S-shaped curves limit the response of prices when
they are at high or low, they can promote separate pricing for oil and gas during
periods when oil prices exceed the upper turning point.

Until recently, the fall in oil prices, suppliers complained about the use of S-
shaped curves, arguing that the S-shaped curves are designed for "temporary"
volatility in oil prices and high oil prices are the norm.

The essence of a separate pricing is illustrated in Fig. 7. One of its side effects
is the possibility that buyers in Northeast Asia will be able to apply the practice cross-
subsidization spot purchases of LNG parties in competition with consumers in the
Atlantic. In the recent period of shortage of gas in the market, some consumers were
forced to switch to the fuel oil.
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Fig. 7. Detachment for LNG delivered to Japan from the price of oil using the
S-shaped curves and limits for the growth of prices for JSS. Compare prices for oil
and LNG, including in spot transactions with delivery of the Atlantic. Source: Jensen
Associates

This suggests that the price of oil served as the basis for pricing of competing
energy "on margin". Japanese consumers, the price of much of the volume that was
reduced the level of oil prices could therefore detect a certain freedom in the offer
price to the spot party.

The Japanese statistics for specified amounts of by-exporting countries.
Therefore, determining the value of imported products from countries with which no
concluded long term contracts can be set for spot transactions. Such imports from
sources which are not contracted, this is coming from Atlantic Ocean basin.

In continental Europe, an extensive gas network to transfer imported gas
supplied through pipelines, which is complemented by several volumes of LNG. At
the regional market practice of concluding long-term import contracts established at
an early stage of development the industry, and many such contracts remain in force
to this day.
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The emergence of LNG in Europe sets a task to adaptation contracting
practices of a wider world market for LNG to specific contracts in Europe. For this
reason, in some European LNG supply contracts are included certain elements
inherent in Asian contracts. For example, in some European contracts for the supply
of LNG used S-shaped curves and determination of binding to crude oil prices.

However, international gas markets - and especially LNG markets - is still
very far from the competitive ideal, and therefore the pricing is extremely complex. In
addition, the degree of mismatch ideal conditions of competitive commodity markets
largely varies by regions and is a goal of the international pricing of gas, in which
world prices for gas established would be in the LNG trade, is illusory.

Investment in pipelines and LNG sector are a particular problem for the
realization of competitive commodity model. Investment is a capital intensive and
characterized by long terms from the beginning of the project to its completion. They
need initially, while revenues usually begins to flow only after completion of the
project. They are typical of low short-term marginal costs, even if long-term costs
remain high. This is particularly true in the case of domestic supplies, which often
determine the price, which is competing imported products.

Long time since the beginning of the project to its completion also complicate
the price response. In the case of LNG terms of the decision to invest in construction
of the plant to start the project, usually of four years or more. Thus, the current price
signals that justify the implementation of the new project can not ensure timely
supply necessary to balance the current demand. Formed as a result of suggestion
may be, ultimately, returned in a completely different market.

Conclusions. On the basis of comparative analysis of world prices for gas that
is transported by sea in the form of LNG and pipeline gas, we can conclude that the
rationality of shipping LNG is based mainly on the conditions - namely, distance,
terrain features, etc.. In addition, LNG provides truly global coverage of consumers.
For this there is no such problem as the relationship between the transit countries.

The main proposals for Ukraine include the following:

1) building its own LNG terminal. Of course, this project needs to raise funds
and even foreign engineering. In this case, you should prefer a country that will not
only be interested in this project, but also offer the most favorable conditions for
cooperation;

2) immediately begin their own transport LNG tanker fleet is not rational.
This can be explained by the fact that the market sale and transportation of LNG
already are large companies that will not only serious rivals, and actually not have the
opportunity to break into the market. So it makes sense to support engagement
parties, which already enjoys a prime position in the LNG market in the carriage by
sea and become, so to speak, their agents;

3) to determine on which of the existing shipping companies can start regular
transportation of LNG, it is necessary to tender.

Thus, the attempt to project an LNG terminal in Ukraine is advisable.
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AHoramis

B namiii cTaTTi po3risgaeThes CTPYKTypa ra30BOi raiy3i Ta [iHOYyTBOpPEHHS
HA OCHOBHHX PETiOHAIBHUX PHHKAX CKPAIUIEHOI'O MPHUPOJHOTO a3y, a TAKOX BILIHB
KOHKYpEHIIiT Ha ()OpMYBaHHSI I[IHH.

Ha choromuimHiii geHb € YOTUPU OCHOBHUX pEriOHAIBHUX PUHKH,
(¢opMyBaHHsI IIHM ra3y Ha SIKMX IO3HAYA€ThCSA Ha LIHI CKPAIICHOrO MPHUPOJIHOTO
razy (CIII') y cBiroBiii Toprieii razom. Jlo Hux BimHOCsThCs: IliBHIuHA AMepuka,
BenukoOpuraHnis, koHTHHeHTaibHa €Bpona Ta I[liBHiuHO-CximHa A3is. Ha nBox
pHuHKax, mo ¢popmyroThes — y Kutai ta [Hn11, gKi € iMIopTepamMu razy 3 OCTa4aHHSIM
o TpybomnpoBoaax Ta y Burisiai CIII, — BnacHa cTpyHKa cuctemMa [iHOYTBOPEHHSI e
MOBHICTIO He copmyBanacs. Mera BCECBITHIX 3yCHJIb IIONO JTibepanizamii puHKIB
MPUPOIHOrO Ta3y Mojsirae B 3a0e3MeueHHl TOro, 00 IIHW Ha JaHWH CHPOBMHHHUI
TOBap BH3HAYAJIMCS PUHKOBOIO KOHKYPEHIII€I0 MK PI3HUMH NOCTaYallbHUKAMU Ta3y.
B imeani, KoHKypeHIliss HAOIM3UTh PIBHOBAXKHI I[IHH JI0 JJOBIOCTPOKOBUX TPAHHYHHUX
BUTpAT MPOIMO3MIi ToBapy B 00cs3i, HEOOXiHOMY Ui 3aJI0OBOJICHHS TIOIHTY.
PerionanbHi pUHKM pPO3PI3HAIOTHCS 3a JDKEpeNamMH IIOCTaBOK ra3y, MaciuTabam
3aCTOCYBaHHS KOHTPAKTIiB 1 CTyIeHIo Jji0epamizamii ra3oBoi ramysi. 1[I 4uHHMKH
CHPABIISAIOTh CUJIBHHIA BIUIMB HAa TMOBEIIHKY I[iH 1, THM CaMHM, IO3HA4YalOThCS Ha
¢dopmyBansi ninu CIIT, o 3a6e3nedye HOro KOHKYPEHTOCIIPOMOXKHICTh Ha PHHKY.

Ha cporopnimHii JeHb y CBITI HAMIYYEThCS IMICTh BEIUKHUX PETiOHAJIBHUX
immoptHux punkiB CIIT:  [liBHiuHO-Cxigna A3is, KoHTuHeHTanmpHa €Bporna,
[liBniuna Awmepuka, BenukoOpuranis, Kwurtaéi 1 Iumis. IliBHigyno-CximHa A3ig i
KontuHeHTansHa €Bporna MalTh CHIBHY 3aJ€KHICTh BiJl IMIOPTHOTO Tasy, SIKHi
noctavaerbes BianoBinHo y Buririai CIIT i mo TpybompoBoaam, B Toii yac sik y CIIA
1 BenukoOpuTaHii MpOMHUCIOBICTh PO3BUBAIACS Ha OCHOBI BJIIACHOTO Ta3y, MPOTE IIi
KpaiHu, HMOBIpHO, nepeiinyTh B KaTeropito Benukux iMmoprepis CIIT. Kuraii i Tnais
— 1ie HOB1 y4yacHuku puHKy CIII', mpore B maHui 4ac mepeadadyaeTbes iX iCTOTHE
3pOCTaHHs Ha 0a3i IMIOPTHUX MOCTABOK.

Ha mowatkoBomy erami guHaMika IiH Ha pUHKax [liBHiYHOT AMepHKH i
BenukoOpuranii, miATBep/pKyBalla KOJNHWIIHI OYIKYBAaHHS, IO KOHKYPEHINS MiX
PI3HUMH TOCTaYaJIbHUKAMHU Ta3y NO3BOJIUTH BifipBaTH (OpMYBaHHS I[iH Ha Ta3 BiJ
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ninu HadTu. 3 ypaxyBaHHSM TOro, o puHkKH [liBHIYHOT AMepuku 1 BenukoOpuranii
OyJo sibepali3oBaHO, KOJIM B IIMX KpaiHax OyJjia iCTOTHA HAJIMIIKOBA IPOIMO3HILIs,
s Hux Oynga xapakTepHa ToCTpa IiHOBa KOHKYPEHIIsl MiX BHpPOOHHMKAMHU 1
MPOIIOHOBAaHI HUMHM I[IHM Ha ra3 Oy/u ailicHO Habararto Hrbkue IiHu HadTH. OgHaK
o0HIBa pErioHANILHUX TOBAapHUX PHHKH IOKAa3ald, MO B yMoBax aedinuTy mpu
KOHKYPEHI[iI MiDX pI3HUMH EHEPrOHOCIIMH MOXYTh BCTAHOBIIIOBATHCS IIiHH, SKi
MOXYTh OyTH B KIHIIEBOMY PaxyHKY OIOCEpEIKOBaHO MPHB's3aHi J0 MiHU Ha(TH.

®opmyBanHsa 1iH Ha ra3 B IliBHiuHO-CXimHili A3ii 1 KoHTHHeHTambHOI
€BpoIli € Pe3yIbTaTOM IEPErOBOPIB 3a I[IHAMH, IO IPOBOIWIKUCSA MPOTATOM DPSITY
pPOKiB 3 iX mocrayambHHKaMu. 3 iHmoro Ooky, i [liBHiuHa Amepuka, i bpuranis
mibepanizyBanu CBOI ra3oBi Tajy3i, i IIIHM Ha Ta3 BiJIoOpaKalOTh KOHKYPEHTHY
00poTEO0Y MK BITUYM3HSHHUMH IOCTadalbHUKAMH 3a pPUHKH 30yTy. TeoperudHo,
KOHIIETIIisl OJJHAKOBOT'O IMiJXO/y B YChOMY CBIiTi 10 (QOpMyBaHHS IiH HA CKpaIuICHUH
MPUPOIHUN ra3, MOXIMBO, 1 € iIeajJbHON0, aje BOHA y)KE Jalieka Bia peaii
cydacHux punkis CIIT.

[Ipore mixxHapoaHi puHKK ra3zy — i ocoomuBo punku CIIIT — Bce me myxe
Janeki Bil KOHKYPEHTHOrO ijeaiy, y 3B'SI3Ky 3 UMM MpOIeC LIHOYTBOPEHHS BKpaii
cmagauid. KpiM TOro, CTyIiHb HEBIIMOBINHOCTI i/leallbHUX YMOB KOHKYpPEHTHHUX
TOBapHUX PHUHKIB 0araTto B 4OMY PI3HHUTBCS MO PErioHaMm, i TOMy MeTa CTBOPEHHS
MiKHapoaHoi cucteMd (opMyBaHHS I[iH Ha Ta3, B SIKOi CBITOBI IIIHM Ha Ta3
BCTaHOBJIIOBauCs Ou y mporieci Toprieii CIIT, 3amuimaeTsbest LIH030pHOI0.

IBecTrmii B TpyOonpoBimHui Tpancnopt i ramy3p CIII' sBisroTE COOOFO
0COOJIMBY MpOOJIEMY JjIsl peajizallii KOHKYpEHTHOI TOBapHOI Mozeni. IHBecTulii €
KaIliTAIOMICTKHMH 1 XapaKTEepU3YIOThCS TPHUBAIUMH TEPMIHAMH BiJ TOYaTKY
3IIMCHEHHSI TIPOEKTY JI0 Horo 3aBepiieHHs. BoHHM MOTpiOHI HA MOYaTKOBOMY €Talli, B
TOW 4Yac SK JOXOMW 3a3BUYall TOYMHAIOTh HAJXOAWUTH TUIBKH IICHS 3aBEpIICHHS
npoekty. s HUX THIOBI HU3bKI KOPOTKOCTPOKOBI TpaHUYHI BUTPATH, HABIThH SKIIO
JIOBFOCTPOKOBI BUTpaTH 3aJIMINAIOTHCS BUCOKMMH. Lle 0cOONMMBO XapaKTepHO B pasi
BHYTPIIIHIX TOCTABOK, IO HEPIKO BU3HAYAIOTH IIIHU, 3 SIKUMH Ma€ KOHKYPYBaTH
IMIIOPTHA MTPOIYKILis.

B nawmiii craTTi mpencTaBieHui MOPIBHSUIBHUI aHami3 CBITOBUX IIiH Ha ras,
mo TpaHcnoptyetbes Mopem y Burisi CIII, ta TpyOompoBimHWil ra3. MoxHa
3pOOHUTH BUCHOBOK IIPO T€, IO PAIliOHATBHICTh BUKOPHCTAHHS MOPCHKHX TIEPEBE3CHb
CIIT" rpyHTYETHCS HA YMOBAaX, a caMe — BIJICTaHi, XapaKTePUCTHUKU MICIIEBOCTI Ta iH..
Kpim Toro moxkna mpomatu, 1o CIIIT Hamae MOXIMBOCTI IHCHO BCECBITHBOTO
OXOIUICHHS CIOXKMBadiB. J[JIs1 HHOTO BINCYTHsI Taka MpoOjeMa, SIK BIIHOCHHU MiX
KpaiHaMU-TpaH3UTepaMu. TakoX po3poOJiIeHI OCHOBHI Mpomo3mmii mias  YKpaiHu
o0 peanizaiii npoekty CIII'-Tepminainy.
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