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Irina Yu. Mironova

NATURAL GAS PRICING IN THE ASIA PACIFIC REGIONAL MARKET:
PROBLEMS AND PROSPECTS*

The natural gas market in Asia is going through a transformation. Both the institutional environment
and price mechanisms are changing radically. The Asia Pacific region, characterised by a traditional
market structure with long-term contract and oil indexation, has consistently had the highest price
levels among all regional markets. As a result, new potential price setting mechanisms are now being
actively discussed in the region. Throughout these discussions, Asian gas importers have two main ob-
jectives: firstly, reaching adequate price levels, and secondly, increasing competition (ability to choose
suppliers). The low oil prices in 2014-2015 brought natural gas prices in the Asia Pacific closer to the
EU prices and a level of gas price in the United States plus LNG transport costs. Therefore, the appetite
for new pricing and hubs is diminishing.

This paper sets out to evaluate the extent of potential changes in the regional market. The ultimate
rationale is to determine the main factors, which Russia and its oil and gas companies should take into
account when forming their strategy in the APR. Russia is one of the biggest players in global energy
markets and has made serious steps to expand its presence in this region.

The paper provides an assessment of the APR gas market and analyses the main natural gas price
setting mechanisms (oil indexation, indexation to the prices of competing fuels, competition-based
pricing). It also reviews the implications of using these mechanisms. The prospects of forming a re-
gional gas trading hub are given particular attention. Refs 54. Figs 4. Tables 2.

Keywords: Natural gas, LNG, the Asia Pacific region, regional market, price setting, long-term gas
supply contract, indexation, competition, gas trading hub.

. 0. Muponosa

IIEHOOBPA3OBAHMVE HA PETTIOHAJIbHOM PBIHKE ITPMIPOJJHOTO I'A3A B ATP:
ITPOBJIEMBI I ITEPCITEKTVIBBI

PriHOK mpypopnHoro rasa B AsmaTcko-TuxookeaHckoM permoHe (ATP) HaxopmmTcs Ha craguu
tpaHchopmaunu. Victopudeckn B ATP crnoxmnach TpagMIMOHHas CTPYKTYpa pbIHKa C Ipeobnaa-
HJeM [OJITOCPOYHBIX KOHTPAKTOB I IPMBA3KOIL K LieHe Ha He(Th. B pesy/brare [ieHbI Ha ra3 B peruo-
He CTabWIbHO ObUIM BhILIe IleH B EBporne n CeBepHOIT AMeplIKe, YTO U IIOPOAVIO 3HAUNTETbHBIE VIC-
KyCCUM 0 HeOOXOAMMOCTH a/bTepaly MeXaHu3MoB lieHoo6pazoanus B ATP. ITyrem ux n3MeHeHus
a3MaTCKye MMIIOPTEPHI IIBITAIUCh OCTUYb CHIDKEHS YPOBHSI 1I€H U POCTa KOHKYpeHIM (B JaHHOM
CIy4ae BO3MOXXHOCTY BBIOVpaTh mmocTaBiyyka). OfgHako B 2014-2015 IT. B pesynbrare IafieHus LieH
Ha HedTb LeHbI Ha ra3 B ATP Taxke CHU3WINCD, JOCTUTHYB IIapUTeTa C LleHaMM Ha eBPOIEICKOM
pBIHKe U 1leHOoJ rasa B CeBepHOI AMepuKe III0C CTOMMOCTD YCTIOBHOM TPAHCIIOPTUPOBKM B A3MIO.
STO CHUSWUIIO OCTPOTY BOIPOCA O NONCKE a/IbTePHATHBHBIX CIIOCOO0B IIeHOOOPa30oBaHNU.

Lenp HacToAmEro uccnefoBanusa — OLEHNUTD CTENEeHb BO3MOXKHBIX MI3SMEHEHMI Ha PErMoHab-
HOM PBIHKE U OIpeNenuTh GaKTOpBbI, KOTOPbIe HO/DKHBI YUUTBHIBATb Poccus 1 ee HedTerazoBble KOM-
IAHNM B BBICTpauBaHuy csoeit crparerny B ATP. Poccyua — ofyiH 3 KpynHemmX UrpoKoB Ha MUPO-
BbIX S3HEPreTMYeCKMX PhIHKAX — CJiellajia Cepbe3Hble IIary 10 HapaIlMBAHMIO CBOETO IPUCYTCTBUA
B 3TOM pETMOHE.

B crarbe aHa XapakTepucTuKa ra3ooro pbinka ATP, mpoaHansupoBaHbl OCHOBHbIE MEXaH3-
MBI 1IeHOOOpa30BaHVA Ha IPUPORHBII ra3 (MH/EKCalyA 10 IieHe Ha He(Th, MHAEKCAlMA 10 KOHKY-
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PMPYIOLIMM BUJaM TOIUIMB, KOHKYPEHTHOE IIeHOOOpa3oBaHue), a TakKe pacCMOTPEHBI MPOO/IeMbI,
KOTOPpbI€ BO3HMKAIOT B CBA3Y C MCIIO/Ib3OBAHMEM NaHHBIX MEXAaHN3MOB. OCO60€ BHUMaHNE YAEIEHO
HepcreKTBaM GOpMMPOBaHMsA PETMOHATLHOTIO Ta30BOro xaba. bubmuorp. 54 Hasp. V. 4. Ta6m. 2.

Knwouesvie cnosa: mpupopusiii ras, CIII, AsmaTcko-TMX0OKeaHCKWIT PerMoOH, PeTMOHATbHBII PbI-
HOK, [JeHOOOpasoBaHIe, JONTOCPOYHble KOHTPAKTBL Ha IIOCTABKY rasa, MH/EKCallus, ra30Bblil Xao,
KOHKYpPeHLA.

Introduction

Russia is one of the biggest players in global energy markets and has made serious
steps to expand its presence in the gas market of the Asia-Pacific Region (APR). In 2010,
Russia started exporting liquefied natural gas (LNG) to Japan and the Republic of Korea.
In 2013, Russia approved a law liberalising its export regulations for LNG: companies pro-
ducing gas on the shelf and having agreed the terms of long-term supply contracts received
the right to export LNG. Rosneft and Novatek met these criteria, with their LNG projects
being mainly oriented towards the Asia Pacific region [Mitrova, 2013]. Finally, in 2014,
Gazprom and CNPC signed two pipeline gas supply agreements. The first agreement was
a contract for the delivery of 38 bcm of gas annually for the next 30 years on the “Eastern”
route (from East Siberia to the North-East of China) [OG]J, 2014] and the second one set
the main conditions for the “Western” route deliveries (the Altai route framework agree-
ment) [Gazprom, 2014]. In the past few years, therefore, Russia has made a significant step
towards resolving the issue of diversifying natural gas deliveries by partially “turning to
the East”. From an economic point of view, this means that Russia could grow its overall
gas exports and therefore its revenues and hard currency earnings. From a political point
of view, geographical diversification strengthens Russia’s global influence. Finally, in the
context of Western sanctions, which have been introduced throughout 2014 and have had
a deliberate effect on Russia’s energy sector [Kulagin, Grushevenko, Kozina, 2015], it is
Russia’s interest to search for new partners to solve the problems of access to technology
and financing [Paik, 2015]. The Asia Pacific region has those potential partners.

The APR gas market is one of the three large regional natural gas markets alongside
the European and the North American ones. As of 2015, these remain significantly dif-
ferentiated in terms of the energy balance structure and the logic of price setting mecha-
nisms. This fact dictates different price levels, and consequently the formation of a single
global natural gas market, which until recently seemed realistic in the short term, now
appears far from practical implementation. The possibility of price arbitration between
the regions is seen as the basis for price correlation and consequent integration trends
between the regional markets [Jong De, Linde Van der, Smeenk, 2010]. International En-
ergy Agency in 2011 observed a higher degree of correlation between regional prices and
integration trends between regional markets, although following the economic crisis of
2008-2009, the formation of the global market no longer seemed realistic [IEA, 2011].

Indeed, prior to 2008-2009, natural gas prices in various regions tended to move in
the same direction, mainly as long-term contracts used in Europe and the APR used the
oil-linked price setting mechanism. However, in 2009 a large gap appeared between price
levels in the three regional markets, and the price in the APR became the highest [BP,
2014]. This was driven by the “shale revolution” in the US and a move to competitive price
setting for a large proportion of gas deliveries in Europe.

67



A traditional market structure with long-term contract as the basic feature of such
market and a link to oil prices in gas contracts continue to dominate in the Asia Pacific
region.

This has consistently led to the highest price levels among all regional markets. As a
result, new potential price setting mechanisms are now being actively discussed in the re-
gion, with the aim that these would allow to reach “fair” gas price levels. Asian gas import-
ers have two main objectives: firstly, reaching adequate price levels, and secondly, increas-
ing competition (in a simplified form, this means consumers are able to choose suppliers).
These objectives will inevitably translate into changes in the institutional structure of this
market — a similar process was observed in Europe, for example, in 2008-2014 and led to
amajor change in the way that gas was being traded. It is quite natural that similar changes
in the Asian market would give a supplier as large as Russia serious cause for concern,
as major projects had been started in order to enter this market. The fall of oil prices in
2014 led to the situation when average gas sales prices went down in 2015. Low oil prices
brought natural gas prices in the Asia Pacific closer to (1) the EU prices and (2) a level of
gas price in the United States plus LNG transport costs. Therefore, the appetite for new
pricing and hubs is diminishing.

The main purpose of this paper is to assess the degree of potential changes in the
regional Asia Pacific gas market and determine the main factors, which Russia and its oil
and gas companies should consider when setting their strategy. In order to do that, we
analyse the main natural gas price setting mechanisms (oil indexation, indexation to the
prices of competing fuels, competition-based pricing). We also investigate the implications
of using these mechanisms in the regional context. The prospects of forming a regional gas
trading hub are given particular attention.

1. Conceptual framework, methodology and literature review

This article makes a contribution to furthering research on the issue of developing
price setting mechanisms in the Asian gas market. The paper attempts to analyse possible
changes in these mechanisms by assessing the viability of their alternatives.

The topic of the perspectives of the Asia Pacific gas market has been studied by Rus-
sian and foreign researchers, research institutions and analytical agencies.

Regional research is the first group of literature on this subject — in particular, stud-
ies conducted by the International Energy Agency [Corbeau et al., 2014; Ten Kate, Var-
r6, Corbeau, 2013], the Japanese Institute of Energy Economics [ERIA, IEE], 2015] , the
China Energy Fund Committee [CEFC, 2013], the Oxford Institute for Energy Studies
[Stern et al., 2008]. The following Russian researchers study the development of the Asian
gas market: A. A. Konoplyanik [2010; 2013], K. N. Milovidov [2006], T. A. Mitrova [ 2011;
2013], V. V. Mikheev [2006].

Publications by the Energy Charter Secretariat [Dickel et al., 2007] and the Interna-
tional Gas Union [IGU, 2011; 2012; 2013; 2014a] were useful for studying the evolution
of pricing mechanisms in other regional markets, since the Asia Pacific regional market
could potentially follow these. The issue of oil indexation is a key one when we speak of
price setting in the Asian gas market. Several publications of the Oxford Institute for En-
ergy Studies dealt with this issue [Flower, 2008; Miyamoto, Ishiguro, 2009; Rogers, Stern,
2014].
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Part of the discussion / literature on pricing principles in the Asia Pacific gas market
has been driven by a wish to fulfil a prophecy of gas hubs without analysing the necessary
conditions for it, nor if, how and when they might by met in Asia.

This article follows [The Pricing of Internationally Traded Gas, 2012; Mitrova, 2011;
Dickel et al., 2007] in its representation of the regional gas market trends (Table 1).

The article uses the definitions and conceptualisations of the pricing mechanisms as
in [ERI RAS, ACRE 2013; Dickel et al., 2007]; uses the concept and methodology of gas
net market value calculations based on competing fuels as developed in [Miyamoto, Ishi-
guro, 2009] with relevant current data. This paper uses statistical data by the International
Energy Agency [IEA, 2014a], the International Gas Union [IGU, 2011; 2012; 2013; 2014a],
BP [BP, 2015] and GIIGNL, the International Group of Liquefied Natural Gas Importers
[GIIGNL, 2014]. Forecast data was obtained using a modelling (simulation) complex at
ERIRAS [Eliseeva et al., 2011; ERI RAS, ACRE, 2014], which uses data inputs from Nexant
[Nexant, 2014] and the IEA [IEA, 2014a].

2. Review of the regional market

In 2014, natural gas consumption in the Asia Pacific region! was around 678 bcm,
which was nearly 20% of global consumption [BP, 2015]. As can be seen from the figure
below (Figure 1), the key net-importing countries having the largest impact on interna-
tional gas trade dynamics are Japan, South Korea, China and India — with significant
levels of demand plus significant volumes of needed imports.
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Figure 1. Key natural gas producers and consumers in the APR (bcm).
Source: [BP 2015].

The Asia-Pacific region is the largest LNG market: in 2013, 61% of world’s LNG deliv-
eries were made to this market. Japan, the Republic of Korea and Taiwan are the key LNG
importers [IGU, 2014b]. In the medium- and long-term, further consumption growth is

! In this article the geographical APR region includes the following regions, based on a classification
by IEA: OECD — Asia and Oceania (Japan, Republic of Korea, Australia, New Zealand) and non-OECD
Asia (Bangladesh, Brunei, Vietnam, Cambodia, China, India, Indonesia, Korean National Democratic Re-
public, Malaysia, Mongolia, Myanmar, Nepal, Pakistan, Singapore, Thailand, Taiwan, the Philippines, Sri
Lanka and other territories).
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expected in the region [IEA, 2014b; 2014c]. Thailand is another significant player with
consumption level at 52,7 bcm in 2014, a large part of which is covered through domes-
tic production. Natural gas is the main fuel for country’s power generation sector. Sharp
declines in indigenous production are expected to lead Thailand to become a prominent
player in the regional market in the medium term?

The main LNG importers — Japan, Korea and Taiwan — have a high proportion of
demand covered by “contracted” supplies; in the period to 2025, these countries are not
expected to generate additional LNG spot demand. China and India, on the contrary, are
characterised by a fairly low proportion of “contracted” supplies to cover demand. There-
fore, development of the regional market outside the current price mechanisms to a large
degree depends on this group of importers.

The majority of natural gas in the Asia Pacific region is sold under long-term con-
tracts. Despite a tendency towards shorter terms within new contracts, long-term con-
tracts will remain the basis of the gas market in the Asia Pacific region, at least in the
medium term [Corbeau et al., 2014, p. 17].

Indexation to oil price and regulated pricing are the main price setting mechanisms
used in the Asia Pacific gas market® (Figure 2). The second mechanism (regulated pricing)
is applied only to domestic gas deliveries and to some consumer groups, while oil indexa-
tion applies both to domestic and cross-border deliveries.

— 2005

. Competitive gas pricing """" Qil price indexation

Regulated pricing

Figure 2. Price-setting mechanisms for gas in the Asia-Pacific region in
2005 and 2013 (All consumed gas,%).
Source: [IGU, 2011; 2012; 2013; 2014a].

The majority of LNG deliveries to the Asia Pacific region are made under long-term
contracts (71,3% according to GIIGNL [GIIGNL, 2015]). Although pipeline trade gains
importance in the region with China importing from Central Asia and concluding supply

2 The IEA in its Medium Term Gas Market Report notes that over the next six years, imports will
need to increase steeply for consumption to remain the same. Options for covering up for decrease in own
production could potential come from two directions: pipeline imports from Myanmar, and LNG imports
through the Map Ta Phut LNG terminal, which currently has significant spare capacity. Myanmar already
supplies aroud 10 bcm of gas to Thailand, but might find it difficult to increase this as it needs to meet own
demand as well as export obligations to China. Thus, it seems likely that Thailand will become increasingly
involved in international LNG trade [IEA, 2015, p.42-43]

3 Gas price regulation can have various reasons and explanations. IGU distinguishes the following
forms of price regulation: 1) regulation based on production costs (prices below production or at produc-
tion level); 2) social-politically based regulation 3) setting the price based on agreements (bilateral mo-
nopoly) [IGU, 2014a, p.7].
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contracts with Russia, the issues of LNG contract deliveries is central within the institu-
tional framework for gas trade in this regional market.

The first contracts for LNG imports were signed by Japan in the 1960s. Prior to the
price shocks in the oil markets in the 1970s, Japanese contracts set a fixed price for the
period of 15 to 20 years. However, in the 1970s, major large contracts were re-negotiated.
The price of LNG began to be tied to the oil price (the price of JCC* — the average price
of the oil imported to Japan — was used as a benchmark). At the end of the 1980s, South
Korea and Taiwan followed Japan, introducing oil indexation (JCC-indexed price) as they
were increasing LNG imports.

Formula (1) represents the standard formula for the Japanese contracts [Flower, 2008,
p.406]:

P, =0,1485x JCC+ B, 1)

where Prng —  LNG price (US Dollars/mboe); JCC — JCC oil price (US Dollars / bar-
rel); B — constant coefficient in the range of 0.6 to 0.9.

JCC indexation and an S-curve® is the basis of long-term LNG supplies to the Asia
Pacific Region. Nevertheless, the viability of tying LNG prices to JCC prices raises doubts
even in Japan itself. Power plants in Japan have stopped using oil and petroleum products,
switching to other energy sources. An even bigger debate is prompted by the reason for
which Korea and Taiwan and later China and India (who have substantially increased
LNG imports) should tie the prices of gas that they import, to average price of Japan’s oil
imports.

This frames the so-called «JCC problem» — the economic viability of indexing the
price of gas against oil prices is questioned. In the 1970s, when the linkage was introduced
within the Japanese contracts, it made practical sense: electric power sector was the main
gas consumption sector in Japan, and oil was the main competing fuel in that sector. Now,
following major changes in the electric power sector, oil and gas are in most cases used in
different sectors of final consumption, and therefore this linkage no longer has a practical
meaning. The same problem could arise if the gas price were indexed against other fuels,
since the energy balance of the countries tends to change in the process of economic and
technological development.

In the situation of high oil prices, characteristic for the period of 2009-2014, JCC in-
dexation led to high price of gas delivered under the long-term contracts. As Japan needed
to increase its LNG imports after the Fukushima disaster of 2011 (gas-fired generation
was the key to maintaining electricity supplies as nuclear power generation in the country
came down to zero due to safety checks), it became increasingly active in spot and short-
term LNG trade.

4 JCC — Japan Customs Cleared (more often referred to as Japan Crude Cocktail) — average price of
oil imported by Japan, published monthly by the Japanese Finance Ministry.

> S-curve is an instrument used for smoothing LNG prices when the prices of oil and petroleum prod-
ucts are volatile, as LNG prices are tied to those. This instrument means applying differentiated coefficients
within an indexation formula for various ranges of the JCC price. For the central part of the range — i.e. av-
erage prices — a standard coeflicient of 0.1485 is used. For high and low JCC prices, smoothing coefficients
are used with the aim to protect LNG buyers and suppliers respectively from extreme volatility of oil product
prices. As a result, the graph of LNG price dependence on JCC has the shape of letter S, which is where this
mechanism takes its name from. More detail is given in [Flower, 2008].
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3. Price indexation under long-term contracts: alternative fuels

In view of low oil prices as of 2015, the heat is out of discussions on JCC indexation.
However, since oil and gas are still not competing in the core sectors of gas consumption,
and since the larger part of natural gas is supplied under the long-term contract, it is
necessary to look at alternative pricing options within the contracts.

Suppliers and consumers — the parties of the contracts — approach the issue of
the “value” of gas differently. From supplier’s perspective, the price should cover the
expenditure plus a normal level of profit in the gas industry. This price accounts for
capacity reproduction costs. It can be considered as the real price of gas supply. One of
the proposed formulae for calculating this price is based on the NPV method [Milovidov,
2006, p.22].

From buyer’s perspective, the reasonable price level is level at which gas is competi-
tive in the domestic market of the given country, taking into account its environmental
benefits and advantages for the consumer (the speed of construction of gas power plants,
the absence of requirements for a rail infrastructure, ease of placement, etc.). The netback
methodology® can be used here, with the only difference being that it will not be the for-
mula for the contract that would be determined but an indicative price level at which the
use of gas in the importing countries would make economic sense.

To determine the range of competing fuels one can refer to the energy balance of the
relevant countries and compile a data table, which would define the share of alternative
sources in consumption by sectors, minus gas. The share of the sector in the demand for
8as Syat gas is defined as the ratio of the gas volumes consumed Q4 gas to total energy con-
sumption in this sector Qs (to display the percentage this would have to be multiplied
by 100)”.

Qnat as
Snut gas — Q—g’ ()
Sect1

where Sy gas — share of the sector in the demand for natural gas; Quur gas — total gas
volume consumed; Qs..s1 — total energy consumption in this sector.

The share of the competing source in the sector i (Sr;) excluding gas (sources which
clearly do not compete with gas are also excluded) is defined in a similar way, as the ratio
of consumed volumes of this source Qf; to consumed volumes of all fuels competing
with gas®:

Qp;

SFi - Q _ QS@Ctl
Sect1 nat gas

, 3)

where Sp; — the share of the competing source in the sector ;5 Qr; — consumed volumes of
. X . . : . Sectl

the alternative source; Qsecs1 — total energy consumption in this sector; Q, s — natural

gas consumption in this sector.

6 The netback methodology suggests subtracting the costs of bringing natural gas to the market from
its replacement value [Dickel et al., 2007]. The principle can be represented in the form of the formula:
P = (Q)-[intermediary costs], where P(Q) is the maximum price at which additional unit of energy can be
sold at ‘Q’ volume of demand [Milovidov, 2003; 2006].

7 «The share of the sector in gas demand S, gas > Matches NGS category (segment’s share in total
natural gas consumption) in [Miyamoto, Ishiguro, 2009, p.9].

8 «The share of competing fuel in sector Sy; » matches CES category (market shares of competing ener-
gies in a consumption segment) [Miyamoto, Ishiguro, 2009, p.10].
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Table 2 provides the outcomes of reviewing the energy balances of China, India, Japan
and the Republic of Korea. The numbers show that coal is the main competing fuel (it
presents maximum competition in the sectors, which provide maximum demand for gas).
In Japan and South Korea, electricity competes with gas in the industrial, commercial and
household and utilities sectors, in addition to this. Petroleum products are also present as
alternative fuels and in particular in the household and utilities sector in China.

Table 2. Fuels competing with gas by sector: China, Japan, South Korea, India, results of calculations
with the use of formulas (2), (3)

CHINA
Sector S,,at gas - - Sri —
Coal Oil Oil products | Electricity | Renewables
Industrial 0,21 0,59 0,00 0,08 0,33 0,00
Transport 0,09 0,01 0,00 0,97 0,02 0,00
Electricity generation 0,18 0,99 0,00 0,00 n/a 0,01
Other sectors 0,51 0,32 0,00 0,22 0,42 0,05
JAPAN
Sector Sm,t gas - - Sri —
Coal Oil Oil products | Electricity | Renewables
Industrial 0,07 0,35 0,00 0,28 0,32 0,00
Transport 0,00 0,00 0,00 0,98 0,02 0,00
Electricity generation 0,64 0,61 0,11 0,24 n/a 0,01
Other sectors 0,28 0,01 0,00 0,37 0,62 0,00
SOUTH KOREA
Sector s,,,,, gas - - Sri —
Coal 0il Oil products | Electricity | Renewables
Industrial 0,21 0,23 0,00 0,11 0,60 0,00
Transport 0,02 0,00 0,00 0,99 0,01 0,00
Electricity generation 0,50 0,90 0,00 0,10 n/a 0,00
Other sectors 0,27 0,03 0,00 0,30 0,67 0,00
INDIA
Ski
Sector Spat gas B . .
Coal Oil Oil products | Electricity | Renewables
Industrial 0,19 0,49 0,00 0,12 0,21 0,00
Transport 0,03 0,00 0,00 0,98 0,02 0,00
Electricity generation 0,36 0,96 0,00 0,03 n/a 0,01
Other sectors 0,42 0,13 0,00 0,41 0,46 0,00

Source: [IEA, 2014a].

At the same time, gas is more expensive than coal, its main competitor, and there-
fore without targeted measures by the governments to reduce coal consumption within
the initiative to cut CO2 emissions, gas will lose out to coal in inter-fuel competition in
the electric power sector. This explains the efforts of importing countries to reduce gas
prices.
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Getting back to the contracts issue: one alternative to oil indexation is a tie to the
prices of alternative fuels, following the logic of the above presented calculations.
Indexation, which accounts for the share of competing fuels in the energy balance of
importing countries, is quite an adequate mechanism in a bilateral (but not regional)
format. The difficulty of indexation in a regional format is due to the fact that specifics
of the energy mix should be taken into account during indexation. The structure of the
energy balances and the systems of taxation, subsidies, market regulation and therefore
prices are significantly different among the countries of the region. As a result, average
regional values could significantly differ from optimum determined by the percentage of
indexation in each of the national markets [Miyamoto, Ishiguro, 2009, p. 14].

For this formula to work most effectively in the interests of both parties signing the
contract, it should reflect the price of fuels which actually compete with gas in the end-use
sector of the given region or country. Therefore, when one uses indexation at the prices of
alternative fuels, there should be a viable possibility for the consumer to switch to these
alternative fuel sources. If there is no real opportunity to do so, then there is no adequate
justification for their use in the indexation formula.

The first version of alternative indexation, which logically follows from the outcomes
of the calculations, is coal prices as an indication of price level for gas if it were to be
competitive with coal. However, the option of actual coal indexation within gas supply
contracts has proved to be unacceptable, for example, during negotiations on gas deliveries
from Russia to China. The primary reason is a longer period of return on investment for
the gas supplier (in this case — for Gazprom). This is due to the fact that at the time of
negotiations, the gas price tied to coal prices was expected to be much lower than the oil-
indexed gas price. Moreover, indexing gas prices against coal prices raises the issue that in
the case of deliveries to China, China as a major coal supplier could influence coal prices.
[Ten Kate, Varrd, Corbeau, 2013, p. 30, 39, 74-75].

In addition, indexation against alternative fuel prices does not solve the fundamental
issue, which arises under long-term contracts: when the situation in the energy sector of
the respective countries change, pricing principles need to be adjusted, often much earlier
than the expiration of the contract term. There are no guarantees that when a long-term
contract is being signed using indexation against alternative fuels at a price relevant at the
time, this indexation would remain relevant in the future — the “JCC problem” could arise
again in the medium term [Galkina, Kulagin, Mironova, 2014].

4. Indexation against the Henry Hub?

Indexation against alternative fuel types is not the only option possible under long-
term contracts — the other option is to use hub-indexed prices. It is thought that the best
solution to this problem would be to switch to a mechanism of competitive price setting
by increasing the proportion of spot LNG trade’.

A gas trading hub is a point at which there is a transfer of ownership of gas between
the seller and the buyer. At the primary stage of market development, this point had an ex-
clusively administrative significance (the function of recording natural gas sales deals). A

9 IGU, for example, observes the following: «Further changes in regional price formation mechanisms
will most likely move in the direction of increasing the proportion of LNG spot deliveries in all markets,
including APR» [IGU, 2014a, p.17].
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hub can be physical (a site where several pipelines cross over, in conjunction with nearby
gas storage facilities and/or LNG terminals) or virtual. As natural gas markets in various
regions develop, gas trading hubs gain importance, since given competitive deliveries and
gas demand, prices formed at the hubs can serve as indicators of equilibrium prices in a
given market.

Practical implementation of this option becomes possible in Asia with the start of
LNG exports from North America. The principle which would make it possible to imple-
ment hub-indexed pricing is linked to the specifics of long-term contracts in the North
American market: the parties investing in liquefaction terminals want to sign long-term
contracts for using liquefaction capacity, the so-called tolling agreements. In this case, gas
is purchased in the wholesale market (and not at the wellhead). There are also no limits in
relation to the end point of LNG sales: buyers can route tankers according to their priori-
ties in relation to the region and the final sales price [IEA, 2014d, p. 166]. Therefore, the
price at the largest American Henry Hub can be translated to the Asia Pacific region by
adding liquefaction, transportation and regasification costs.

The first tolling agreements for gas delivered from the US were signed by Korean,
Japanese and Indian companies. These were 20-year long contracts signed by Freeport
LNG Development with Japan’s Toshiba Corp. and South Korean SK E&S LNG to process
4.4 million tons of natural gas annually at its third planned liquefaction unit in Texas.
Freeport also signed deals with Chubu Electric and Osaka Gas, as well as BP for the deliv-
ery of 8.8 million tonnes a year from the first two units [White].

According to these agreements, the price is determined under the following formula:

P=L15XPy,; +A, (4)

where 1.15 — constant coefficient, which will be applied in the US to LNG export con-
tracts; Py — current price at the Henry Hub; A — fixed allowance that is assigned to each
customer (from 80 to 107 US Dollars / thousand cubic metres) [Stern, 2014, p.47].

The main motivations for Asian importers who sign contracts in the North American
market is as follows: a) the possibility to reduce the end prices since the given formula
provides a price level lower than average gas prices in the Asia Pacific region in 2011-2014;
or b) the possibility of arbitrage profits from the supplies to the premium Asia Pacific
market. To see whether this logic will work in the conditions of price volatility both at
the Henry Hub, a liquid trading point, and oil price volatility, we determined at which oil
price levels parity can be reached with the prices of gas imported by Japan. Figure 3 below
gives the results of our calculations.

To use the formula (1) with JCC prices, the following assumptions were made:

o A — constant component, the average value of 2.625 US Dollars / Mmbtu

(depending on the contract, from 2.25 to 3 US Dollars / Mmbtu)/

« Transportation and port charges at 2.35 US Dollars / Mmbtu/

« The average cost of regasification at Japanese ports at 0.7 US Dollars / Mmbtu.

To use the formula (4) with HH prices A — a constant increase, which is assigned
to every buyer, expressed in US Dollars / Mmbtu — the average value of US Dollars
0.75 / Mmbtu was adopted.

HH price linkage would only be attractive in Asia given high regional oil prices and
a relatively low price at the Henry Hub itself. As of October 2015, Henry Hub price for
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Figure 3. Price of LNG imported by Japan as a function of JCC price, and comparison of Japan’s LNG
import price with needed HH price in case of HH-indexation.

November delivery is at 2.5 US Dollars / Mmbtu [Platts, 2015], which translates into
8.55 US Dollars / Mmbtu if delivered to the Asia Pacific region. This is lower than LNG
import price indexed to JCC (at 59 US Dollars per barrel in August 2015 [Petroleum
Association of Japan, 2015], translates into 9.5 US Dollars / Mmbtu of LNG), but above
the price of spot deliveries of 7.7 US Dollars / Mmbtu in August 2015 [METT, 2015]. The
spot price for deliveries in December 2015 are estimated at even lower level of 6.8 US
Dollars / Mmbtu [Platts, 2015].

HH-linkage pricing was quite beneficial for Asian companies at the time of signing
the contracts (2012-2013); however, its viability is questionable in the long term. As it is
clear from the figures above, there is no guarantee that the price generated in this way will
be lower than the price linked to JCC. Consequently, in the long term such agreements
may not lead to lower LNG import prices or to high earnings hoped for by the Asian
parties signing these contracts. Moreover, the price does not reflect basic characteristics of
the gas market (in fact, HH-linkage would denote a price in the Asian market that would
be oriented towards the balance of supply and demand in the US).

Before moving to the perspectives of hub formation in the Asia-Pacific region itself,
let us draw preliminary conclusions for sections 3 and 4. Under certain market conditions,
various pricing methods can be used to respond to the following challenges: a) economic
justification of the existing JCC-linkage under long-term Asian contracts and alternative
indexation options and b) the desire to lower the price levels. These pricing methods
include indexation against competing fuel types and cost-plus principle from a hub price
in another region (above we have discussed HH as the example which would materialise
in case of North American LNG exports). However, these methods do not resolve the
fundamental problem of the discrepancy between the resulting price and equilibrium
prices in the Asia Pacific market itself. Neither do these pricing methods guarantee lower
price levels as compared to JCC-linkage.
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5. Spot trade in Asia as the basis for increasing competition in the regional
natural gas market

A tie to prices formed during spot trading could be one of the solutions for long-term
contracts. For example, in Europe in recent years an increasing number of contracts being
renewed are based on a partial link to spot prices [Franza, 2014, p.18]. In principle, Asia
could follow this practice.

Argus and Platts agencies calculate JKM (Japan Korea Marker) price index [Platts...]
based on open information on spot deals with deliveries to these two countries, calibrated
by the Japanese import statistics for spot imports [METI, 2015]. The use of JKM within
long-term contracts is very limited. This is due to the fact that the JKM price largely
correlates to JCC-linked LNG prices and as such does not represent a fundamentally
different price setting model. In addition, there is often a gas deficit in the Asian market,
which leads to an increase in spot prices. As a result, there is not a particular interest on
the part of the consumers to switch to JKM indexation in long-term contracts. The issue
of reducing price levels would not be solved.

Changes, which would nevertheless lead to the JKM prices being more actively used as
a benchmark, would include increasing spot trading even in the absence of a hub (between
1994 and 2011 spot trading volume in the region was up from 3 to 48 bcm [GIIGNL, 2014,
p-91). Another issue is that much of the demand is covered by “contracted” supplies and
therefore potential spot trading volume in the period to 2020 is not substantial: it would
not provide enough depth to increase liquidity.

In addition, in the last months of 2014 — beginning of 2015 there was an overall
decrease in the average prices of spot deals. This could prompt key importers to review
their preferences in relation to JKM indexation. As of the beginning of 2014, Chubu
Electric and GDF Suez have been using new contracts with a tie to JKM, for the period to
March 2016 [Platts..., 2014; 2015].

The proportion of competing deliveries to the Asia Pacific region is growing and LNG
buyers are interested in changing the pricing mechanism for gas. There is also growing
price volatility of spot prices and market participants have to use derivative mechanisms
(futures and options). All of these factors make a case for developing an Asian LNG
trading hub.

From the point of view of establishing a trading hub, the issue is that there is limited
integrated regional trade in the APR. Prospects of setting up a regional gas hub has been
on agenda for several years: examples of research which envision the movement of the
Asian market along the European way of development include publications from the OIES,
the IEA etc [Corbeau et al., 2014; Ten Kate, Varrd, Corbeau, 2013; Rogers, Stern, 2014].
A hub would in fact perform an administrative function, simplifying the transfer of
ownership rights for gas.

Much of the discussion, however, has been driven by a paradigm that hub prices must
be established. Unfortunately, this discussion is largely omitting the set up and relations
of players (private companies, state companies, governments) nor the way gas is priced at
the final customer. In Asia, most often a cost plus of import prices is passed onto the final
customer, and most often without any competitive alternative or benchmark. Therefore,
the natural gas hub discussion in Asia is significantly different from that in Europe. What
we will speak about below is largest areas of LNG trade.

78



It is not our intention to say that these trading areas are competing for the role of
the central hub (this seemed to be one of the objectives of the IEA study on gas hubs in
Asia [Ten Kate, Varrd, Corbeau, 2013]). If Asian trade develops more into the direction
of hub-based trade, it is not the competition between potential hubs, but rather common
approaches of the importing countries which will predetermine such movement.

The largest LNG trading centres are almost all located in Northeast Asia (Figure 4).
They include areas in Japan (Tokyo bay), China (Shanghai / Hangzhou bay, Northeast
/ Bohai bay), Singapore, as well as smaller ones in Korea and Taiwan. The largest number
of gas trade flows intersections are located in China. Added to the fact that China is
developing various pipeline import projects, it is becoming the one single most important
player in the regional gas market.

LNG import area -
larger scale

LNG import area -
smaller scale

Regasification terminal

Figure 4. Largest gas trade centres across the Asia Pacific region.
Source: Regasification terminals shown in accordance with [GIIGNL, 2015, p. 19, 26].

5.1. Asean

Singapore has a very beneficial geographical position, when its role in regional gas
trade is concerned. Firstly, Singapore is located on the route of a large number of LNG
tankers travelling to the APR. Secondly, several pipelines which are of strategic impor-
tance to ASEAN run through Singapore. In addition, Singapore has made big steps in the
liberalisation of the gas market. Domestic prices are not state-regulated and are formed
competitively. As of 2014, this was the only ASEAN country, which provided free and
non-discriminatory access to the infrastructure. The most significant restrictions, which
would hamper the establishment of a gas hub in Singapore, would be the insufficient ca-
pacity of the market, total import dependence on energy sources and the lack of necessary
gas storage facilities, which could smooth out peaks in demand for gas. However, this is-
sue can be successfully addressed with the implementation of the TAGP (Trans-ASEAN
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Gas Pipeline) project, which is designed to integrate well-developed but fragmented pipe-
line infrastructure in the region into a single system. The development of low-tonnage
LNG tankers could help achieve this purpose. These tankers would enable to shift small
volumes of LNG at reasonable prices to regions with low gas demand.

5.2. China

From the perspective of domestic market development, there are two key develop-
ments in China: the pricing reform and the development of infrastructure. The domestic
gas pricing reform in China has led to a substantial increase in prices in 2013-2014. The
infrastructure is being actively developed, which points to the development of the domes-
tic market and China simplifying domestic trade operations.

New import channels are also actively being developed and, as a result, in the me-
dium term the Chinese market will be more closely connected with several sub-regional
markets. These include a much more diverse set of options, than options that Japan and
the Republic of Korea have in the form of LNG. China has started to import natural gas
from Central Asia; from and through Myanmar (this route allows for LNG imports to
avoid passing through the Malacca straight); and concluded contracts with Russia, which
overall fits into China’s ‘compass’ strategy of supply sources [Henderson, Mitrova, 2015;
Paik, 2015].

The issue of price is central for economies such as China (but even more so in case of
India, for example): they gradually increase their dependence on imports, but the domes-
tic users have to be able to afford natural gas (thus the price needs to be sufficiently low,
to e.g. replace coal in power generation). From the other hand, the domestic price has to
reflect the international price to allow the gas importing companies actually make profits
when implementing the imports. However, so far price levels in China are still below aver-
age regional levels.

The pricing reform aimed not so much at integrating into regional trade, but rather
at increasing profitability of domestic production. There are signs of price levels being
regulated within the pricing system, despite a move to the netback principle. In 2014, gas
sales fell in a number of provinces as a result of de-facto increasing prices. This included
the North-eastern provinces Heilongjiang and Jinlin. On the one hand, the pricing reform
did not make it possible to fully move away from regulated prices. On the other hand, as
prices rose, the reform created conditions for setting up platforms to sell surplus gas.

The experience of the Henry Hub shows that to set up a physical hub, it would be suf-
ficient for a trading platform to set the point of delivery on spot deals, as was the case at
NYMEX for the pipeline in Louisiana in 1990 [Dickel et al., 2007, p. 119]. Examples which
go into this direction in China include:

« Shanghai International Energy Exchange (a division of the Shanghai Stock Ex-

change), which plans to launch a futures market of LNG that could be quite attrac-
tive for participants with the regulation of the Shanghai Free Trade Zone. In 2012,
a platform for spot LNG trade was launched at this stock exchange. The platform

80



started testing the mechanism of spot transactions for LNG and LPG in December
2010 in an auction format!®.

« Ningbo!! Commodity Exchange, which launched China’s first forward LNG con-
tract using ICIS Asian LNG spot price assessment as a benchmark [DNV-GL,
2014].

« Dongbei!? Commodity Exchange with possible pilot platform for spot trading of

pipeline gas operated by CNPC [Zhang].

We can see a certain similarity of the Chinese gas market to the US market at an
earlier stage of development. This is especially the case considering the initiatives, which
are present not only in terms of LNG, but also in respect to pipeline gas transactions in the
Northeast of the country. In view of the reforms, as well as initiatives for setting up trading
in natural gas, it is a matter of time before a hub is established in China. It would primarily
act as a physical point of delivery and / or record wholesale gas flows.

5.3. Japan

Tokyo Bay is the world’s largest LNG receiving area comprising five regasification
terminals with total capacity of over 100 bcm of natural gas per year, as well as storage
capacity of 6 bcm of LNG per year as of 2012 [IEA, 2012; Nexant, 2014].

There is no governmental intervention in pricing issues. There is free access of third
parties to the infrastructure, mainly to the regasification terminals. There is a sufficient
number of players in the market, which increases potential for setting up a hub.

On the other hand, the pipeline network in the country mainly connects each specific
LNG terminal with a specific end-user and does not allow to diversify energy flows. The
region’s high dependence on LNG imports is an important restriction and a negative
factor for Japan’s energy security. It also complicates the task of establishing a highly liquid
hub in the country. In addition, it is expected that in the period up to 2040 capacity of the
Japanese market will contract [ERI RAS, ACRF, 2014].

To establish a physical gas hub at the site of the Tokyo Bay terminals, it has to be
logistically possible to store LNG in volumes. This is necessary to conduct spot trading
and relevant shipment operations. There is also a need for an exchange, which would
administer contracts with deliveries to the hub. The Japanese themselves are not doing
this, and it is not convenient for trading platforms in other countries to tie contracts to
deliveries to Japan.

In Japan, demand is largely covered by “contracted” supplies (and a relatively active
entry into spot markets happened as a result of the Fukushima accident and a subsequent
increase in gas demand). The only mechanism for switching to an indexation method
different from JCC-based pricing is to hold talks with the aim of changing the existing
long-term contracts. Significant state control over the operation of energy markets and

19 Ningbo and Shanghai are on opposite sides of the Hangzhou Bay and each has existing regasifica-
tion terminals.

1 Ningbo is a large port region in the province of Zhejiang, lies south of the Hangzhou Bay. On the
other side of the Bay is the Shanghai port.

12 Dongbei is the name of a region in Northeastern China, including the provinces of Heilongjiang,
Liaoning and Jinlin (sometimes includes portions of inner Mongolia). The region is located to the north of
Beijing and borders with Russia. There are plans to import gas from Russia to China via this region under
the contract of May 2014.
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insufficient integration of the domestic transport infrastructure are two significant
restrictions.

5.4. A net of hubs

Overall, in the short term, it appears problematic to create a hub-based price
benchmark in the Asia-Pacific region, especially within the logic of competition between
various locations for the role of the ‘central hub. No such central hub is possible at any of
the locations discussed above. It is most logical that the national markets will develop so
as to take advantage of the level of prices at the regional market, and the regional trade
in the Asia Pacific will develop with the ‘net of hubs’ each serving the purposes of the
respective domestic markets. The notion of hubs will also be different from ‘gas trading
hubs’” in ‘western’ understanding, for one simple reason: long-term contract is chosen
as the instrument of securing supplies, as opposed to hedging mechanisms through gas
derivatives, as in North American and increasingly the European market.

Conclusion

The main problem faced by importers of natural gas in the Asia-Pacific region used
to be high price levels. As prices in the European and North Asian markets declined
throughout 2010-2014, the Asian players were looking at pricing mechanisms used in
those markets as means to bring Asian gas prices down as well. The pricing mechanism
is most often named as the reason for disparity in price levels. For the APR, this reason
is the dominant use of oil price linkage under long-term contracts. This paper discussed
alternative pricing mechanisms in the APR natural gas market. However, as of 2015, fol-
lowing the drop in oil prices, Asian gas prices went down as well. This removed the sense
of urgency in finding new formats of pricing natural gas in the Asia Pacific.

Various pricing methods can be applied in certain market conditions to resolve the is-
sues of a) economic justification of the existing reference to JCC price in Asian long-term
contracts and the use of alternative indexation methods and b) the desire to reduce price
levels.

Establishing competitive pricing mechanisms is not a priority for Asian players.
Rather, their main objective is to create an institutional structure of the market, which
would ensure lower prices. This level can be reached within completely different pricing
calculations, not all of which are examples of competitive pricing in its traditional sense.
For example, under certain external conditions it may be advantageous for Asian LNG im-
porters to tie the price of LNG to the JCC basket, and not to Henry Hub. Neither of these
mechanisms reflects the balance of supply and demand for gas in the APR itself.

The option of indexation against alternative energy sources is being actively consid-
ered as an alternative to oil linkage, based on the share of these sources in the energy bal-
ance. The use of this mechanism carries a significant problem. The energy balance changes
over time, sometimes very significantly in a relatively short time period. Therefore, it is
highly likely that there would be a situation when the mechanism of indexation to alterna-
tive fuels would no longer reflect market conditions, and this could happen long before
the expiry of the existing long-term contracts. There is no guarantee that such linkage
would reflect the market reality better than tying gas prices to JCC. Moreover, Asian coun-
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tries are often forced to take a softer stance with their suppliers because of the need to
ensure energy security. Yet, there are no objective conditions, which would enable most of
the Asian countries to dictate their terms to suppliers and offer an alternative to the pric-
ing mechanism with linkage to energy sources, based on their share in the energy balance.

Linkage to Henry Hub prices cannot be preferred over other pricing mechanisms on
aregional scale. The price formed within this system would not reflect the basic character-
istics of the Asian gas market. In fact, HH-linkage would denote a price guided by the bal-
ance of supply and demand in the US. Neither is there any assurance that the price would
offer savings to consumers in the Asian market. This indexation option is attractive in Asia
only in conditions of high oil prices and low HH prices. The events of the second half of
2014 — beginning of 2015 were a clear demonstration that this system can hardly be used
as a universal pricing mechanism in the Asian market in the medium and long term due
to lower oil prices. HH prices could also increase significantly in the future.

Another option for organising natural gas trading in the region is the creation of a
regional hub. However, in the short term, the creation of Asia’s benchmark price based
on gas hub prices is problematic, especially within the logic of competition between vari-
ous locations for the role of the ‘central hub: No such central hub is possible at any of the
locations discussed above (Singapore, Japan, several locations in China). It is most logical
that the national markets will develop so as to take advantage of the level of prices at the
regional market, and the regional trade in the Asia Pacific will develop in the form of the
‘net of hubs, each serving the purposes of the respective domestic markets.

Taking into account the interests of the Russian companies with prospects of increas-
ing their presence in the Asia-Pacific gas market, we can make the following conclusions.
It is clear that an “ideal” model of gas pricing in the Asia-Pacific region does not exist, as
there is no consensus among key importers on the preferred mechanisms. The existing
portfolio of long-term contracts determines the dominance of oil indexation for the next
10-15 years. Natural gas trading at exchanges will still be developing. The main value of
having commodity exchanges to carry out transactions with natural gas and the value of
having liquid hubs is that both the buyer and the seller can make a gas transaction at a
known and adequate price. This is not solely negative news for a supplier, interested in re-
turn on investment (it is the guaranteed return on investment that becomes an issue when
hub trade is introduced widely, as is the case in the European context). Often we refer to
competitive pricing when a consumer has a choice of a supplier. Thus, the very concept of
“gas-to-gas competition” is focused on the side of the consumer. For a market to function
properly, a supplier should be able to choose a supply destination in exactly the same way
(let us call it “buyer-to-buyer competition”). From this point of view, Russian companies
would benefit from the formation of a competitive market in Asia, with the possibility
of delivery to different hubs. A key task for the Russian natural gas export strategy is to
develop the principles to respond to potential implementation of various development
scenarios for the regional market. This would include the principles of long-term opera-
tion in a market with a high degree of competition between suppliers.
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