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THE ENERGY CHARTER TREATY
The Energy Charter Treaty is a unique legally-binding multilateral instrument covering investment 
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in the energy sector. It is designed to promote energy security through the operation of more 
open and competitive energy markets, while respecting the principles of sustainable development 
and sovereignty over energy resources. The Treaty is the only agreement of its kind dealing with 
intergovernmental cooperation in the energy sector, covering the whole energy value chain (from 
exploration to end use) and all energy products and energy-related equipment.

Based on the Energy Charter of 1991, which was a political declaration signalling the intent to 
strengthen international energy ties, the Energy Charter Treaty was signed in December 1994 and 
entered into force in April 1998. To date, the Treaty’s membership covers fifty-one states plus the 
European Communities, which together represent nearly 40% of global GDP. Twenty more states 
and ten international organisations have the status of observers.

•	 Members	of	the	Energy	Charter	Treaty:

Albania,	Armenia,	Austria,	Australia,	Azerbaijan,	Belarus,	Belgium,	Bosnia	and	Herzegovina,	Bulgaria,	Croatia,	Cyprus,	Czech	Republic,	
Denmark,	 Estonia,	 European	 Communities,	 Finland,	 France,	 Georgia,	 Germany,	 Greece,	 Hungary,	 Iceland,	 Ireland,	 Italy,	 Japan,	
Kazakhstan,	Kyrgyzstan,	Latvia,	Liechtenstein,	Lithuania,	Luxembourg,	Malta,	Moldova,	Mongolia,	the	Netherlands,	Norway,	Poland,	
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Foreword

Following the decrease in construction costs during the 1990s and growing gas 
prices after 2000, LNG now has a global coverage and can reach trade partners 
which cannot be connected by pipeline gas. On the supply side, Qatar has 
developed into the largest LNG supplier worldwide, while on the demand side 
the US has entered the market as a major importer. With these developments, 
LNG trade under traditional long-term contracts has been supplemented by new, 
more short-term trading instruments.

LNG trade can contribute both to security of supply and to security of demand. 
However, to meet demand, security of supply depends on the mobilisation of 
sufficient resources and investment; while security of demand, if not covered 
by long-term contracts, raises the issue of access to markets based on a fixed 
infrastructure.

The Energy Charter Treaty of 1994 provides energy exporting and importing 
countries with a unique framework for cooperation and securing cross-border 
energy flows and investment. Along with other energy materials and products, 
it is also designed to cover LNG and its provisions apply to the LNG trade and 
investment in LNG projects.

This report offers a comprehensive, fact-based understanding of the latest 
developments in the global LNG sector. The study also analyses the implications 
of the fast growing LNG trade for security of supply / security of demand, and 
provides an outlook for regions within the Energy Charter constituency, such as 
for Europe, Russia and Japan. In addition, the study considers how the Energy 
Charter Treaty can contribute to fostering the development of LNG trade.

This report is made publicly available under my authority as Secretary General 
of the Energy Charter Secretariat and without prejudice to the positions of 
Contracting Parties or to their rights or obligations under the Energy Charter 
Treaty or the WTO agreements.

André Mernier 
Secretary General 
Brussels, October 2008
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CHAPTER 1

OVERVIEW

LNG trade has been expanding rapidly. Qatar has become the world’s 
largest LNG exporter, reaching both the Atlantic and Pacific markets, 

while many countries are planning and constructing terminals to import 
more LNG. At the same time we have seen cost inflation and project 

completion delays hitting the LNG sector.

This report analyses the current state of LNG trade and industry and 
examines the implications of fast growing LNG trade on 

security of supply / security of demand and terminal access regimes. 
Finally, the report considers how the Energy Charter Treaty provisions 

are relevant to LNG trade and how, in turn, LNG trade will affect the 
Energy Charter process.
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1.1	 Major	Developments	in	LNG	Trade	since	2000

Massive new developments in LNG trade have taken place since 2000 and there has 
been a substantial increase in Atlantic LNG trade, although Pacific LNG trade remains 
dominant overall.

On the supply side, Qatar, the country with the third largest gas reserve basis, has developed 
into the largest LNG supplier worldwide. This was due to substantial cost reduction in the 
LNG liquefaction plants and tankers in the second half of the 90s, partly because of massive 
upscale of plants and tankers, partly because economic pressure in the aftermath of the Asian 
crisis. These cost reductions allowed Qatar to provide LNG from the Gulf region to both East 
Asia and the US East coast on competitive terms. This was reinforced by the massive raise 
of oil prices which continue to be the most important benchmark for the price of natural 
gas and LNG, whether directly via import contract price formulas or more indirectly via 
substitution competition.

Demand for natural gas continues to grow strongly, driven by environmental concerns, 
although growth (and growth expectations) slowed more recently due to the strong raise 
in gas prices, which made other energies like coal, renewables and nuclear more attractive 
for power generation. Gas trade and even more so LNG trade are growing much faster than 
gas consumption. The major new development on the LNG demand side is the entry of the 
US as a major LNG importer. By its size and in view of the opening gas supply and demand 
gap in North America, the US offers a new market for major LNG volumes. As the North 
American market is characterised by gas-to-gas competition at various gas hubs – Henry 
Hub in Louisiana being the most important – the opening of the US market to LNG imports 
triggered new import arrangements. Since LNG is imported into a liquid market with gas-to-
gas competition, the traditional long-term contracts with oil indexed pricing formulas could 
not accommodate such trade.

With the emergence of the US (and UK) as LNG importers, the traditional trading model – 
characterised by a horizontal interface at the regasification terminal (CIF) or increasingly at 
the liquefaction plant (FOB) and governed by a long-term purchase contract between the 
exporter and the importer – has been supplemented by new more flexible arrangements. 
The new arrangements have less stringent delivery commitments, both with regard to 
volume and delivery point and the LNG seller often markets the gas itself (or via an agent) 
on the market of the import country, e.g. on the respective hubs. This allows the seller to 
benefit from arbitrage between different markets, so far between Europe and the US in the 
Atlantic LNG market.

The traditional system of long-term purchase contracts covered the issue of security of 
demand by minimum pay provisions; the issue of access to markets was not relevant in view 
of the horizontal division of labour between seller and buyer. Under the new LNG trading 
regimes the issue of security of demand takes the form of access to the gas markets via 
regasification terminals and the infrastructure tying it to the market behind.

The high expectations for the growth of LNG trade and the wish to diversify gas supplies 
are reflected in the construction of new regasification capacity worldwide. However the 
construction of new liquefaction capacity, while also impressive, lags behind. This is due 
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in part to bottlenecks in the construction industry for LNG liquefaction plants together 
with substantial price increases for metals due to high demand. Recent projects in Iran 
and the Gorgon project in Australia report specific costs of LNG liquefaction capacity more 
than doubled those of the latest Qatari liquefaction capacity, which marked the lowest 
construction costs so far.

1.2	 LNG	and	Security	of	Supply	/	Security	of	Demand

1.2.1	 Security	of	Supply

With the decrease in costs and the recent increase in prices LNG has now a global reach. 
Practically all countries worldwide are now within economic reach of LNG from the Gulf, 
allowing access to LNG to satisfy new gas demand or to diversify supplies.

In addition, existing LNG supplies can be easily redirected between different destinations 
allowing for competition for existing free (not contractually bound) LNG supply capacity. 
Global, flexible LNG trade can help to cover temporary regional gas shortages, if the 
price paid is competitive with other markets for LNG, however at the disadvantage of 
bidding up prices.

Consumer countries should be cautious when relying on regasification capacity as a 
contribution to security of supply. Only LNG terminals backed by a clear contractual 
entitlement for LNG supplies can be counted without caveat as a channel to providing the 
volumes needed. Some new LNG contracts have a long term minimum pay obligation on 
the buyer’s side, but the supply obligation is subject to a claw-back clause which allows the 
seller to redirect tankers to other markets at its discretion, having only to compensate for 
the costs of the regasification terminal capacity not used. LNG regasification terminals not 
served by long-term contracts with firm delivery obligations would add security of supply 
only to the extent of their ability to outbid others. Security of supply for a single country in 
these cases is not only dependent on availability of supply by LNG producers but also on the 
competitive situation with other LNG importing countries.

The high price to buy LNG from the international market in times of tight domestic situation 
may be regarded as the costs necessary to provide peak supply. Security of supply may not 
be affected as long as it is only a question of providing peak supply, which can eventually be 
covered otherwise, e.g. by the possibility to suppress demand, to switch fuels or by storage. 
However, storing large volumes of LNG is not a viable option, as it is too costly. Almost no 
country holds LNG stocks beyond commercial levels.

So far an impressive regasification capacity has been built or is under construction worldwide, 
clearly ahead of liquefaction capacity. A danger for security of supply would be to confuse 
the existence of regasification terminals with availability of real supplies and not to be aware 
of the increasing concentration of liquefaction capacity in OPEC countries.

With main LNG supply sources moving to the Middle East, LNG supply itself faces a 
concentration issue similar to that of oil. In 2006 the Middle East exported some 24% of the 
global LNG trade, compared to the 38% in crude oil trade. It is estimated that, by 2015, Middle 
East LNG exports will account for around 35% of global LNG trade, reaching the current level 
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of concentration in crude oil trade. LNG routes have the same choke points as oil routes, 
such as Hormuz, Malacca, Gibraltar and Suez.

1.2.2	 Security	of	demand

Long-term contracts (LTCs) retain their value as a proven way to balance security of supply 
and security of demand. For emerging LNG structures based on liquid and deep gas markets, 
the security of demand provided by long-term contracts has to be replaced by clear and 
predictable (and enforceable) rules on access to the fixed infrastructure of such markets. 
While the LNG seller cannot rely any more on selling a fixed volume at a price in line with 
oil, it will at least know under which rules its LNG can be marketed; the volume uncertainty 
might be further compensated by the opportunity to optimise the price by arbitrage.

Clear rules on access to LNG terminal capacity and the gas markets behind would also enhance 
security of supply as it would make the country in general more attractive for LNG exporters; 
such rules would not however remove the risk of a ‘bidding war’ with other importers for 
LNG supply in times of temporary and locally tight supply situations. By contrast, long-term 
contracts indexed to oil would reflect the price inertia of the large market place for oil.

1.3	 Access	Regimes	to	LNG	Regasification	Terminals

1.3.1	 TPA	regimes

The starting question is: can a LNG regasification terminal be treated like a “normal” capital 
intensive investment in a competitive or at least contestable industry (in which there are 
equal entry-exit costs to the industry for newcomers), or, are there reasons for interfering 
into the free use of investment (e.g. the investment being a common carriage, an essential 
facility, or a national or natural monopoly, resulting in unequal entry-exit conditions to this 
business) by imposing TPA.

Since the Hackberry decision, the approach in the US is that a regasification terminal is not 
an essential facility, but should rather be considered as part of a gas production facility; for 
this reason, US regulation does – since the Hackberry decision – not call for mandatory TPA. 
The role of the Federal Energy Regulatory Commission (FERC) in this area has been confined 
to technical regulations. After the Hackberry decision was taken, a large number of LNG 
regasification projects surfaced, many of which are now close to finalisation.

The position in the EU starts with mandatory TPA but with the possibility of exemptions 
under Article 22 of the second Gas Directive. This is a different approach compared to 
the US, as it treats LNG terminals in principal in the same way as pipelines, in spite of the 
obvious differences. Pipelines in many cases need to use the institution of “eminent domain” 
to ensure land rights on the route to be obtained, while LNG terminals may not need it 
because there is usually a multitude of potential sites. This usually allows for competition, as 
everyone has an equal opportunity to enter the business. While there can be an exemption 
under the second gas Directive, nobody can rely before the event on being freed from TPA 
when starting a regasification project.
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TPA does not necessarily prevent the long-term booking of capacity of regasification 
terminals; in fact most regasification capacity worldwide have been booked long-term, 
eventually subject to a use-it-or-lose-it rule on an operational basis.

1.3.2	 Terminal	Classification

Regasification terminals are categorised into three groups in relation to the LNG supply 
chain; (i) integrated, (ii) tolling and (iii) merchant:

(i) Integrated model: In this model the regasification terminal is a part of an integrated 
LNG chain. Terminals in this category normally receive LNG from specific sources. Most 
terminals worldwide belong to this model.

(ii) The tolling model: In this model, the terminal owner / operator and the user are different 
entities. The owner sells unloading and regasification services to the user and receives a 
fee under a terminal use agreement (TUA). This model includes such “hub” terminals as 
Zeebrugge (Belgium), Isle of Grain (UK), Cove Point, Elba Island and Lake Charles (US).

(iii) The merchant terminal: India’s Hazira terminal (operated by Shell / Total) can be raised 
as an example. The Hazir terminal receives spot cargoes from LNG portfolios of the 
two companies that operate the terminal and resell the volumes to the downstream 
consumers. It does not have long-term SPAs. The terminal reportedly suffers from low 
utilisation since its start-up in 2005.

1.4	 Impacts	of	Increasing	LNG	Trade	on	the	Energy	Charter

According to most projections (for example the IEA World Energy Outlook) LNG trade 
will be by 2030 on a par with, or exceed cross-border pipeline trade. Pipeline trade will 
remain – due to geographical reasons – concentrated on imports into the EU and for this 
region are likely to remain more important than LNG trade. For Asia Pacific and North 
America as a region, pipeline trade will remain marginal due to geography.

LNG introduces an element of global competition to the gas trading in addition to the 
classical substitution competition, with implications for trade arrangements and pricing. 
LNG can increasingly serve as an alternative to pipeline gas, thus diminishing the relative 
importance of pipeline gas. This will put more competitive pressure on transit countries.

With regard to the ECT, the overall effect will be to decrease the share of global gas trade 
transported through multi-country pipelines, and thereby also the percentage of global 
gas trade covered by the ECT transit provisions. On the one hand, this would imply a 
reduction in the strategic value of the ECT’s transit regime. However, pipeline gas and 
related transit issues will retain their importance for gas supply to Europe; in this context, 
the competitive pressure from LNG on transit countries could increase the significance of 
and attention to ECT mechanisms, since they offer a way for transit countries to underscore 
their reliability as conduits for gas supply.
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1.5	 LNG	Trade	and	the	Energy	Charter	Treaty

1.5.1	 Regional	Coverage	of	LNG	Exporting	and	Importing	Countries	by	the	ECT

Only a few LNG exporting countries are member countries of the Energy Charter Treaty at 
this time (Australia, Norway and Russia with Sakhalin in the near future). Many of the existing 
liquefaction plants are located in observer countries (Algeria, Qatar, Oman, Abu Dhabi, 
Dubai, Nigeria, US, Alaska) and several are outside the Energy Charter in Indonesia, Malaysia, 
Brunei, Egypt, Equatorial Guinea and Libya.

By contrast, most regasification terminals are in ECT member countries, in Japan, Turkey 
and in EU (France, Spain, Portugal, Italy, Greece, Belgium, UK) or in EC observer states: US, 
Korea, China, with only India and Chinese Taipei outside the EC process. In some ECT areas, 
members have pipeline gas projects which compete with LNG in third country markets.

1.5.2	 Coverage	of	LNG	by	the	Provisions	of	the	Energy	Charter	Treaty

The ECT provisions for transit specify the rules of GATT for transit for the case of fixed 
infrastructure, such as a pipeline infrastructure. Likewise LNG trade requires a regasification 
terminal as a fixed infrastructure at the entry point into a country and the marketing of the 
regasified natural gas requires a fixed infrastructure in the form of pipelines. Thus the trade 
provisions of GATT / WTO may need some extra consideration to be applied to LNG.

1.5.2.1	 Transit

So far there are no liquefaction plants in operation which are fed by natural gas which 
transits another country (but one is under discussion for export of Bolivian gas as LNG from 
a port in Peru). There are several cases where LNG is imported via an LNG regasification 
terminal and transited to another country (or delivered via swap); for example, it is under 
consideration to import LNG via Mexico for use in the United States. These cases are normal 
transit cases of natural gas by pipeline and thus are covered by the transit provisions of the 
Treaty. The ECT does not however cover maritime trade, and so the shipping part of the 
LNG chain is outside the ECT.

1.5.2.2	 Investment	Protection

Plants and facilities in the LNG chain are large-scale investment projects often in the form 
of foreign investment. While it is clear that tankers are linked to transportation which is not 
covered by the ECT, one can argue that port facilities are covered by the ECT and certainly 
the liquefaction and regasification parts are covered by the ECT.

Thus the ECT investment protection applies to liquefaction plants plus regasification 
terminals with the likely inclusion of the port facilities, mitigating political risks for these 
investment projects.

The core issue for the financing of LNG projects is however that they are usually project 
financed, with the sales income stream as collateral. Indeed the rating of LNG projects 
depends largely on the sales arrangements. For oil, which can always be sold on the global 
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liquid market, security of demand is a given. By contrast, security of demand for LNG is 
achieved either under long-term contracts with credible buyers or on the possibility to 
always sell the LNG into deep and liquid markets. This raises the issue of non-discriminatory 
access to gas markets, i.e. to all components of LNG receiving capacity (existing or future), 
including the pipeline infrastructure behind the terminal and to the market.

1.5.2.3	 Trade

ECT integrates WTO trade rules by reference. GATT regulates the terms under which goods 
are traded. Gas, including LNG, constitutes a good subject to GATT rules, including MFN 
treatment for import and national treatment in internal market.

1.5.2.4	 Access	to	Infrastructure

Under Article III:4 of GATT “The products of the territory of any contracting party imported 
into the territory of any other contracting party shall be accorded treatment no less 
favourable than that accorded to like products of national origin in respect of all laws, 
regulations and requirements affecting their internal sale, offering for sale, purchase, 
transportation, distribution or use.” It would be sensible if Article III:4 was construed so that 
there is a commitment to grant non-discriminatory grid access for imported gas. Apart from 
the question of available capacity a major caveat to implementing this requirement with 
respect to access to pipeline lies in the control of infrastructure by private companies.

1.5.2.5	 Construction	of	New	Infrastructure

While the ECT contains non-discrimination requirements in the post-investment phase, it 
does not provide a binding framework for access to building new LNG infrastructure on 
non-discriminatory basis (not even on the MFN basis), – the latter would translate into 
commitments on pre-investment. For cases of transit, Article 7(4) of ECT provides that in 
case transit cannot be achieved through existing capacity, the Contracting Parties “shall not 
place obstacles in the way of new capacity being established”. There are however no similar 
provisions with respect to non-transit related pipeline transportation or construction of 
other forms of fixed infrastructure such as LNG terminals.

Although GATT does not currently have investment rules, General Agreement for Trade in 
Services fills this gap to a certain extent. For instance, commitments may be undertaken on 
MFN basis in a specific services sector in mode 3 (commercial presence), which gives the 
right of establishment on a territory of another WTO Member for the purpose of providing 
services. There is an argument that, if commitments had been made under GATS with 
respect to gas transportation and distribution services, such commitments would imply 
an obligation to grant grid access to foreign producers or possibility to construct new 
transportation / distribution infrastructure.

Such construction could be however subject to domestic legislation, including for instance 
possible “economic needs” tests. Furthermore, some question classification of liquefaction 
and regasification as services, and argue that these are parts of the production process of gas 
as a good. The distinction is also likely to be made between building a plant for provision of 
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regasification services and regasification of the entity’s own LNG. Would the latter still meet 
the criteria of a service, for which a commitment was undertaken?

The major problem however is that very few commitments were taken by WTO members 
with respect to energy transportation / distribution.

1.5.2.6	 Conclusion

There are no clear-cut international rules / commitments prescribing access to network and 
permission to allow building LNG terminals. The ECT provides a more or less ready-made 
package from which to work: it has an elaborate, and carefully negotiated multilateral energy 
investment protection instrument. However, it does not at present address in a binding way 
the pre-investment phase that would ensure an equal right to build LNG infrastructure in 
order to get access to a gas market.

1.6	 Conclusions

Access to fixed import and market infrastructure (including equal opportunities to 
construct new LNG import infrastructure) are the core issues for security of demand for 
LNG, if it is not covered or not possible to cover demand through long-term contracts. 
These issues remain open under WTO but also under the ECT.



Technological Aspects of the LNG Supply Chain

CHAPTER 2

TECHNOLOGICAL	ASPECTS	
OF	THE	LNG	SUPPLY	CHAIN

This report discusses legal, economical and financial aspects of the 
LNG industry and trade in relation to the Energy Charter Treaty. Before 
entering these subjects however, the basic features of LNG technology 

will be briefly touched upon here.

LNG is natural gas that has been cooled to the point of its condensation, 
which occurs at a temperature of -160°C under the atmospheric pressure. 

Liquefaction reduces the volume to approximately one-600th. 
The composition is around 95% methane, with the remaining 

consisting of heavier hydrocarbons (ethane, propane, butane), 
nitrogen and other components.

The LNG value chain includes three main stages: 
(i) liquefaction on the supplier’s side, (ii) transportation, and 

(iii) regasification on the buyer’s side.
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2.1	 Liquefaction

2.1.1	 Liquefaction	Process

The liquefaction process consists of:

i) Pretreatment of raw feed gas (impurities are removed and heavier hydrocarbons are 
separated as natural gas liquids (NGLs);1

ii) Cooling down until the gas liquefies; and

iii) Transfer of the liquid into storage tanks.

The storage is integrated in the loading facilities. Loading of a tanker usually takes up to 
18 hours. Tankers then transport the LNG by sea to the receiving facility – the regasification 
terminal. After anchoring and connecting to the unloading arms at the port facility, tankers 
offload LNG into onshore storage tanks by using the onboard pumps. The offloading phase 
generally lasts about 12 hours, depending on the size of the cargo. LNG is then stored, still 
in its liquid phase, in a suitable tank at atmospheric pressure. Regasification plants in the 
receiving terminal carry out a controlled vaporisation of LNG and then natural gas is sent to 
distributors and final consumers in its gaseous form by pipeline.

Construction of a liquefaction plant is a critical factor in the LNG chain. The liquefaction 
plant construction takes the largest portion of the overall costs. The power required for 
operation of a liquefaction plant can be as large as a thermoelectric power station (900 MW). 
Therefore, the costs of running the liquefaction plant represent a substantial part of the 
overall costs of the LNG chain and mostly depend on the energy efficiency of the plant. 
Significant reductions in costs can be obtained through the economies of scale and use 
of more advanced technologies in generating electric power. In older plants the power to 
drive the compressors is produced with steam turbines (with thermodynamic performance 
of about 30%), while more modern units use combined-cycle gas turbines (CCGT). They 
have two processes: gas fuels gas turbine, and the heat generated by gas turbine produces 
steam, which in turn drive a steam turbine. The overall efficiency of CCGTs is above 50%. 
Furthermore, large axial compressors can reduce energy consumption by 15% compared to 
centrifugal compressors.

There are two main liquefaction processes. One is the Phillips Cascade technology, which 
was used in the Camel (Algeria) and Kenai (Alaska) projects in the 1960s. It was then unused 
until the late 1990s when the Atlantic project (Trinidad and Tobago) adopted the updated 
version of it. The other is the Air Products and Chemicals Inc. (APCI) liquefaction process, 
which has been selected for the majority of LNG liquefaction plants.

2.1.2	 Costs	of	Building	Liquefaction	Plants

The unit capital costs in the LNG Chain had been declining until 2003-2004, due to technology 
innovation and size increases in liquefaction trains and tankers (which have been continuing 
until now). Early liquefaction trains averaged about 1 mmt/y (e.g. Arzew, Kenai), whereas the 

1 NGLs as a byproduct contribute significantly to the economics of LNG projects.
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ones built in the last few years average 4-5 mmt/y. Latest trains in Qatar are designed to have 
7.8-mmt/y capacities. A plan exists in Nigeria to build two 8.4-mmt/y trains.

However, this trend of falling costs was reversed in 2003-2004. Rising material costs and 
large demand for LNG facility construction are two main reasons for it. Commodity prices in 
general and steel prices in particular started increasing rapidly around that time. The surge 
in demand for LNG facility construction began in the late 1990s, while there are only a limited 
number of engineering companies that have the capability and experience of building LNG

Figure 1: LNG Chain

Source: Energy Charter Secretariat
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facilities in the world: Baker Hughes (US), Chicago Bridge & Iron (US), Chiyoda (Japan), JGC-
KBR (Japan-US), Technip (France) and some others.

Jensen Associates had general cost estimates in the LNG supply chain under certain 
assumptions in its publication in 2004.2 However, in its report in 2007 it said “…it is extremely 
difficult to get reliable estimates of what is happening to costs at the present time.” Cost 
information is rarely reported in the press, while the differences in project conditions are 
getting wider and costs are rising faster in recent years. According to Jensen Associates, 
Norway’s Snohvit, Russia’s Sakhalin II and Iran’s North Pars LNG are reported to be in the 
range of $1,000/ton to $1,200/ton of liquefaction capacity. Furthermore, it has been reported 
that escalating costs of the Gorgon project in Australia is now estimated at $15.8 billion. With 
the Gorgon’s 10-million-ton liquefaction capacity, the cost per ton is at $1580.

2.1.3	 Offshore	Liquefaction	and	Regasification	Technologies

While no floating liquefaction plants (FLNGs) have been constructed yet, companies 
are currently developing the concepts and designs of them. FLNGs can be used for the 
development and exploitation of remote or stranded gas fields that are not economical with 
fixed platforms. Merits of FLNGs are shorter construction periods and the fact that they can 
be reused for other sites, allowing their costs to be spread over several projects. In addition, 
FLNGs can minimise environmental impacts on the coast. The main challenge is to carry out 
liquefaction, storage and loading processes on a mobile platform under changing climatic 
and sea conditions.

Due to local oppositions to LNG terminal construction and environmental / safety issues 
associated with the operation, two new concepts for the coastal reception terminal have been 
developed. One is the gravity-based structure (GBS) resting on the seabed. Its construction 
technology is identical to that used to build offshore concrete production platforms. The depths 
of the seabed range from 15 to 25 meters. The other is the floating storage and regasification 
unit (FSRU). It is modelled on the floating production, storage and offloading unit (FPSO) from 
upstream oil industry. FSRUs range from converted LNG tankers to terminals planned and built 
specifically for the purpose. Brazil’s first LNG terminal Pecem has adopted this technology.

A US company, Excelerate Energy, has built its own LNG receiving facilities based on this 
concept. The company’s terminals, one in the US and one in the UK, did not need major 
construction work on the reception side. Specially designed regasification vessels are able 
not only to transport LNG but also to vaporise it and send out natural gas through the 
sub-sea pipeline.

2.2	 Transportation

A typical LNG carrier can transport 145,000-155,000 cubic meters of LNG, which will become 
about 89-95 million standard cubic meters of natural gas when vaporised. LNG carriers are 
similar in its size to that of an aircraft carrier but significantly smaller than that of a Very 
Large Crude Oil Carrier (VLCC). Since LNG ships are extremely capital-intensive, they cannot 

2 “The Development of a Global LNG Market” James Jensen, Oxford Institute for Energy Studies (2004).
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afford to have an idle time. They voyage fast, at an average speed of 18-20 knots compared 
with 14 knots of a standard oil carrier. Also, loading and unloading of LNG do not take long, 
12-18 hours on the average.

In case of an accident LNG tankers have a double-hulled structure specially designed to 
prevent leakage or rupture. The cargo (LNG) is carried at atmospheric pressure and -162 ºC 
in specially insulated tanks (referred to as the cargo containment system) inside the inner 
hull. The cargo containment structure consists of: a primary liquid container or tank; a layer 
of insulation; a secondary liquid barrier; and a secondary layer of insulation. Should there 
be any damage to the primary liquid tank, a secondary barrier will prevent the leakage. 
All surfaces in contact with LNG are constructed of materials resistant to the extreme low 
temperatures. Therefore, the material is, typically, stainless steel or aluminum or invar.

The “Moss” vessels, currently accounting for 41% of the world LNG fleet, have distinctive, 
self-supporting spherical cargo tanks, normally constructed from aluminum and linked 
to the ship’s hull by a “skirt” system that supports the tanks from the equator position. 
Three membrane tank systems (GazTransport system, Technigaz system and CS1 system) 
represent 57% of LNG vessels. The membrane designs utilise a much thinner membrane 
that is supported by the walls of the hull. The GazTransport system incorporates primary 
and secondary invar membranes of flat panels, while the Technigaz system uses a primary 
membrane from corrugated stainless steel. The CS1 system combines invar panels of the 
GazTransport system for the first insulation membrane and the triplex Technigaz membranes 
(a sheet of aluminum in a fiberglass sandwich) for the second insulation.

Unlike LPG, LNG vessels usually do not have a liquefaction facility on board and use boil-off 
gas for propulsion. Since the cargo (LNG) supplements fuel oil, LNG tankers do not arrive at 
the destination port with the same quantities as were loaded at the liquefaction plant. The 
accepted maximum figure for boil off is about 0.15% of cargo volume a day. LNG tankers 
mainly have steam turbines as the propulsion system. Although the fuel efficiency is low, 
steam turbines can be easily adopted to use boil-off gas. Another unique element of LNG 
carriers is that they normally retain a small percentage of the cargo or ‘heel’, in order to cool 
the tanks down to the required temperatures prior to loading.

The next generation of LNG vessels (called “Q-Flex”) has new features. Despite their larger 
capacities (200,000-250,000 cubic meters), the carriers have the same draft as today’s typical 
figure of 12 meters for 140,000 cubic-meter vessels, due to the restrictions at the Suez canal 
and most LNG terminals. But they will have broader beams and greater lengths. Steam 
turbines are not powerful enough to give enough velocity to these larger ships. Therefore, 
the gas-fuel oil dual-fuelled diesel engine, developed in the 1980s, is adapted on these 
vessels. Furthermore, many vessels currently on order will be equipped with the onboard 
reliquefaction facility. The boil-off gas on this type of LNG tanker will be managed in the 
same manner as LPG vessels, ensuring no cargo losses on the voyage. In early 2008 Qatargas 
started delivering LNG via its Q-Flex vessels.

2.2.1	 Costs	of	Building	LNG	Tankers

Currently there are 13 shipyards that are capable of building LNG tankers in the world: 
five in Japan (Kawasaki Heavy Industry, Mitsubishi Heavy Industry, Mitsui Shipbuilding 
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Corporation, Universal Shipbuilding, Imabari Shipbuilding); five in Korea (Daewoo Heavy 
Industry, Hanjin Heavy Industry, Hyundai Heavy Industry, Hyundai Samho, Samsung Heavy 
Industry); one in China (Hudong-Zhonghua); and two in Europe (De l’Atlantique [France], 
Izar [Spain]). In the past such other companies as General Dynamics (US), CNIM (France) 
and Moss Rosenberg (Norway) have built LNG tankers.

Costs of building an average-sized LNG tanker of 135,000-155,000 cubic meters were in 
the range of $125 million in 1985-86. The costs climbed steadily and reached a peak of 
$280 million in 1991 for the same size. In the mid-1990s Korean shipyards offered aggressive 
price discounts in an effort to overtake Japanese shipbuilders (In 2006 Korea surpassed Japan 
and became the number one LNG shipbuilding country). Korean shipbuilders could live on 
the technology and experience they had gained earlier from the design and construction of 
LNG ships for Kogas. Consequently, costs fell to about $140 million in 2000 but then in 2003 
rose to $165–175 million. At present, a seller’s market can be observed ($200 million in 2006) 
and a gradual increase in costs is anticipated in the next few years.

Figure 2: LNG Ship Building Costs (Nominal)

Source: Simmons & Company International

2.3	 Regasification

Regasification terminal is usually the least capital intensive link in the LNG chain. There are 
several regasification systems in operation today. The key factors for the choice are operational 
costs (fuel consumption, maintenance), “environmental costs” (i.e., rate of emissions) and 
availability of the equipment suppliers on the market. Climate and geographical constraints 
are also important factors.

Gas quality or gas interchangeability is an important issue. This is not only because the gas 
regasified from LNG now goes into the network system but also because the two fast-growing 
importers, the UK and the US, require lower gas caloric specifications than the traditional 
gas importers such as Japan. This report only outlines basic concepts of the issue.
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Gas interchangeability is defined as “The ability to substitute one gaseous fuel for another 
in a combustion application without materially changing operational safety, efficiency, 
performance or materially increasing air pollutant emissions.”3 Interchangeability has been 
an issue in the gas industry for a long time.

The Wobbe index is the main indicator of flow and burning properties of gas and therefore 
that for the operational interchangeability of fuel gases. It is defined as the ratio of the high 
heating value and the specific gravity of the gas mixture under examination.

In 2002 the European Union Gas Regulatory Forum established the European Association for 
the Streamlining of Energy Exchange (EASEE-gas), which aims among others at establishing a 
common business practice to standardise natural gas qualities. The EASEE-gas has proposed 
that the specification for gas quality in the Wobbe Index be between 47 MJ/m3 and 54MJ/m3. 
The European Commission has also mandated the European Committee for Standardisation 
(CEN) to create a European standard for gas quality that can be achieved within acceptable 
performance and reasonable costs. The CEN mandates include a survey of all gas-fired 
equipments and appliances across the European Union countries and a Europe-wide testing 
program of representative samples of appliances.

The US has both state and federal regulations related to gas quality and interchangeability. 
In an attempt to harmonise various policies and regulations, the Natural Gas Council (NGC) 
produced a guidance White Paper (see the footnote) that reviewed the issues in detail and 
concluded that a Wobbe range of +/-4% around the typical or historical local gas value 
would be acceptable. The Federal Energy Regulatory Commission (FERC) has affirmed its 
support for the NGC’s interim guidelines.

3 “White Paper on Natural Gas Interchangeability and Non-Combustion End Use” NGC+Interchangeability 
Work Group, US FERC (2005).

WI =
HHV HHV = higher heating value

SG = specific gravity(SGas)1/2
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Development of LNG Infrastructure

CHAPTER 3

DEVELOPMENT	
OF	LNG	INFRASTRUCTURE

Due to substantial cost reductions in the 1990s and more recent 
high gas prices, LNG now reaches worldwide and is increasingly 

competing with indigenous production and piped gas. To improve the 
economics, economy of scale is pursued. New projects are equipped 

with 4 to 5 mmt/y capacity trains and the 200,000 cm class LNG tankers. 
Technological innovation and operational reliability have made 

construction of these large-scale facilities and ships possible. Currently 
Trinidad and Tobago’s Atlantic LNG train 4 holds the record of the 

largest liquefaction train at 5.2 mmt/y. Qatar’s 7.8-mmt/y trains will 
soon exceed it by 50% in size, and should reduce the unit construction 

and operation costs significantly. However, these and other new plants 
are suffering from cost inflations and completion delays in the wake of 

increases in material prices and the construction boom worldwide.
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3.1	 Liquefaction	Plants

As of June 2008 there are 80 LNG liquefaction trains at 19 sites in 15 countries in the world, 
with a total liquefaction capacity of 194 million tons per year (mmt/y). The details are 
described in the Appendix A “World Liquefaction Plant”.

In 2006, four trains came into operation:

• The first train of the Darwin project (Australia)

• The fourth and fifth trains of the Nigerian LNG

• The fourth train of the Atlantic LNG (Trinidad and Tobago)

In 2007, three more trains started up:

• The fifth train of RasGas (Qatar)

• The first train of the Bioko Island project (Equatorial Guinea)

• The first train of the Snohvit project (Norway)

In the first half of 2008, there was no train start-up.

The global utilisation rate of the liquefaction plants was estimated at 89.6% in 2006 and 
at 88.7% in 2007. These are relatively low numbers compared to previous years. Although 
the global LNG production volumes increased, it did not increase as much as the capacity 
did during the last two years. Operations suffered from technical troubles of some projects. 
The capacity figures often refer to the original design capacities, which are the minimum 
performance standard guaranteed by the engineering company that constructed the plant. 
Some LNG liquefaction plants can in fact operate higher than the original design capacity 
by more than 10%.

Looking into LNG exporters, Algeria was the pioneer in the LNG industry. In 1964, the country 
started up the first commercial liquefaction project in the world, CAMEL. LNG cargos were 
sent to the UK and France (later to Spain, Belgium, Italy, Turkey, Greece and the US). Although 
there are pipelines across the Mediterranean to Europe now, the LNG projects preceded the 
sub-sea pipelines which are now more economic over the distance. The country currently 
has 18 trains with a total liquefaction capacity of 20 mmt/y at Arzew and Skikda located on 
the Mediterranean. The feedstock natural gas is sent by pipeline from the inland Hassi R’mel 
field to these sites and liquefied. There was an accident at the Skikda site in January 2004 in 
which three trains were destroyed. Sonatrach formed a joint venture with Repsol and Gas 
Natural to build a new 4-mt/y train on the site but, after a long delay, dissolved it in September 
2007. The Algerian state-owned oil company on its own held a bidding round in May 2008 
and awarded the Saipem-Chiyoda alliance a turn-key contract to build the LNG train.

The US (Alaska) became the first producer in the Pacific market in 1969, sending out LNG 
cargos to Japan. Almost 40 years later, it remains the only LNG liquefaction plant in North 
America. The liquefaction facility is located in the Cook Inlet region of Alaska, and is operated 
by ConocoPhillips and Marathon. The plant’s capacity is 1.3 mmt/y and LNG produced from 
the facility is sold to Tokyo Electric and Tokyo Gas under long-term contracts. In the face 
of depleting gas reserves, whether to continue LNG exports or not has been discussed.
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Figure 3: Liquefaction Plants in the World

Source: Energy Charter Secretariat
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In June 2008 the US Department of Energy approved a request from the two companies that 
run the plant to continue the exports for the period between April 2009 and March 2011.

Meanwhile, Libya has been operating an LNG plant since 1970. The Marsa el Breda plant 
was constructed and operated by Exxon. However, Exxon had to withdraw from Libya due 
to the US trade embargo in 1982 and subsequently Libya’s state oil company took over the 
operation. The facility has a 0.9-mmt/y capacity but currently produces around 0.5 mmt/y. 
The LNG is mainly sold to Spain.

In the 1970s and 1980s, Brunei, the UAE, Indonesia, Malaysia and Australia built LNG 
liquefaction plants. All these projects were developed to supply LNG to the Japanese 
electricity and gas utilities.

Brunei’s Lumut project has five liquefaction trains with a combined capacity of 7 mmt/y. 
The five trains were put into operation in 1972 but since then, there have been no further 
additions. The feed gas is supplied from the offshore Southwest Ampa field amongst others. 
The Brunei government owns half of the project, while the remaining half is shared by Shell 
and Mitsubishi, with the former providing technology and the latter marketing.

Figure 4: World LNG Exports (1968-2007)

Source: Cedigaz, IEA, BP

In 1977 the UAE (Abu Dhabi) became the first LNG producer in the Middle East, with the start-
up of two liquefaction trains on the Das Island. Adu Dhabi’s giant offshore oil and gas fields 
(Umm Shaif, Zakum Lower, El Bunduq and others) supply natural gas to the plant. The project 
was expanded in 1994 with an addition of a third train. With the third train, the combined 
capacity stands at 5 mmt/y. Partners of the Das Island project are Abu Dhabi’s state-owned 
ADNOC, Mitsui, BP and Total. Like other LNG projects from this period, Japanese utilities are 
the main purchasers.

In Indonesia, the first two trains of the Bontang project in East Kalimantan (Borneo) started 
operating in 1977, followed by three trains at the Arun field in Northern Sumatra in 1978. 



34

Development of LNG InfrastructureChapter 3 Development of LNG Infrastructure

By 1980 Indonesia took over Algeria as the largest LNG producer. In the 1980s and 1990s 
Indonesia went on to build several 3-mmt/y class trains (the largest in the world at that time) 
at Bontang. Indonesia’s LNG production peaked in 1999 and was the largest LNG producer 
until 2005. Due to declining gas production, two trains at Arun had to be shut down in 2000 
and currently the country has 12 trains with a total capacity of 29 mmt/y. Indonesia’s LNG 
sector is facing various problems, ranging from depleting gas reserves at Arun and lack of 
investment in the Bontang area (the last train, Bongton H, was completed back in 1999), to 
growing domestic gas demand resulting from its economic growth as well as concerns over 
terrorism.4 The Tangguh project in Irian Jaya, currently under construction by a consortium 
led by BP, is expected to begin in 2008.

The Malaysian LNG project at Bintulu, Sarawak on the Borneo Island, is one of the largest in 
the world, with eight trains and a total of 23-mmt/y liquefaction capacity. The project was 
developed in three phases: the first three trains arrived in 1983, and then the expansions took 
place in 1995 (three trains, Malaysia Dua) and 2003 (two trains, Malaysia Tiga). The project 
structure is similar to that of Brunei: Malaysia’s state-owned Petronas has the majority share 
in the project along with the Sarawak local government, while Shell leads the project with 
Its technology and Japanese companies provide marketing power. Not surprisingly, the bulk 
of LNG is sold to Japan, Korea and Chinese Taipei.

Australia has developed its LNG export capacity (currently at 15 mmt/y) based on gas 
reserves on the Northwest continental shelf. LNG is sold to the Asia Pacific market with 
the bulk going to Japan. Australia’s Northwest Shelf project commissioned the first two 
trains in 1989. The project was developed by a seven-company consortium, comprising 
of Woodside, Shell, BHP, BP, Chevron and Mitsubish/Mitsui. The project currently has four 
trains, with a fifth one under construction. The offshore Goodwyn, North Rankin and 
Cossak fields provide the feed gas. The country’s second liquefaction project, Darwin, came 
onboard in 2006, with a 3.3-mmt/y capacity, built on gas from the the Bayu-Undan field 
located in the Joint Petroleum Development Area between Australia and Timor-Leste on 
the Timor Sea. The main partners of the Keinai LNG project (Alaska) participated in the 
Darwin project – ConocoPhillips on the production side and Tokyo Electric and Tokyo Gas 
from the buyers’ side. The construction of the Pluto project has already started and two 
more projects, Ichthys and Gorgon, are being planned.

Qatar has the largest gas field in the world, the North field (proved gas reserves of 905 tcf).5 
Although the country is a latecomer, starting up its first LNG project (QatarGas 1) in 1996, it 
has already built up the largest liquefaction capacity in the world. All of the country’s eight 
trains (a total of 30 mmt/y) are located at Ras Laffan. But this is just a prelude. Six 7.8-mmt/y 
trains will be completed in the next few years. They will put Qatar’s liquefaction capacity 
at 77 mmt/y in around 2011-2012.6 The state-owned Qatar Petroleum owns the majority 

4 The Aceh separatist activities forced the Arun Facility to close down between March and July 2001.

5 Oil and Gas Journal, PennWell, as of January 1, 2008.

6 Since Qatar is an OPEC country, its crude production is restricted under the OPEC’s quota system. 
However, natural gas liquid (NGL) production is outside the system. According to the IEA, Qatar will 
produce around 1 mb/d of NGLs, most of which will be produced as a by-product of LNG production, 
when all of the planned trains become operational in 2011-12. At this stage, Qatar’s NGL production will 
almost equal its crude production capacity of 1.1 mb/d.
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shares in these existing and future projects, while ExxonMobile leads most of them in terms 
of technology and marketing. Exceptions are Qatargas 3 (ConocoPhillips) and 4 (Shell). In 
addition to its size, Qatar has a geographical advantage of being situated between the Atlantic 
and Pacific markets, therefore making it easier to supply LNG to both markets. When the new 
trains come onstream, the platform of global LNG trade will be completely changed.

Figure 5: Qatar LNG Liquefaction Capacity

Source: Energy Charter Secretariat estimates

In recent years, five new LNG suppliers, Nigeria (1999), Trinidad and Tobago (1999), Egypt (2004), 
Equatorial Guinea (2007) and Norway (2007), emerged in the Atlantic basin and one, Oman (2000), 
in the Middle East.

Trinidad and Tobago’s Atlantic LNG began operating in 1999. A consortium of international 
oil companies (IOCs), including BP, BG, Repsol and Tractebel, have developed the project 
(The state-owned NGC Trinidad and Tobago has minor shareholding). Four trains are 
operational now, with a total capacity of 15 mmt/y. Except for the train 4 which operates 
under the tolling system (collecting the liquefaction fees from the gas suppliers), Atlantic 
LNG has the transfer pricing scheme: it purchases the feed gas from suppliers, liquefies 
it and sells LNG to subsidiaries of the project partner companies on a FOB basis. Under 
this mechanism, Atlantic LNG is believed to have started the “self-contracting” trading 
(see Chapter 4 “LNG Trade, Investment and Access to Markets / Infrastructure”). Most LNG 
exports go to the US, with small quantities sold to the Dominican Republic, Puerto Rico, 
Europe and the Asia Pacific market.

Nigerian LNG, located at the Bonny Island in the Niger Delta, is expanding rapidly. Five trains 
are currently operational, while one more is under construction. With the sixth train, the 
liquefaction capacity will stand at 21mmt/y. The state-owned Nigeria National Petroleum 
Company (NNPC), Shell, Total and ENI are the project partners. Nigerian LNG sells its product 
on an on-the-spot basis as well as on a long-term contract basis. As a result, buyers are 
diversified, including not only companies in Europe and the US but also ones in the Pacific 
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market. The country has plans for a seventh train as well as for two new grass-root projects 
(Olokola and Brass).

In the Middle East, two trains of the Oman LNG project were commissioned in 2000. With an 
addition of Qalhat LNG in 2005, the country now has three 3.3-mmt/y trains. They are joint 
ventures between the Omani government and Shell. Korea and Japan are the main buyers. 
The gas is supplied from gas fields in central Oman, operated by Petroleum Development 
Oman (PDO), via a 360-km pipeline to the liquefaction facility near the capital city Muscat.

Meanwhile, Egypt has two LNG projects. The Damietta project (SEGAS) started operating 
in 2004 and has one 5.5-mmt/y train. A unique factor of this project is the participation 
of a Spanish utility and a large LNG buyer, Union Fenosa, along with ENI and state-owned 
EGAS and EGPC. The Idku project (Egyptian LNG) was commissioned in 2005, and has two 
3.6-mmt/y trains. BG, Petronas and EGAS/EGPC are in the project. The Scarab, Saffron and 
Simian Sienna fields in the West Delta supply natural gas to these plants. Egypt exports LNG 
to Spain, France and the US as well as Korea and Japan.

In May 2007, Equatorial Guinea’s Bioko Island project, led by Marathon, announced the 
delivery of the first LNG cargo from its 3.4-mmt/y train. According to Marathon, the project’s 
total costs were on budget at $1.5 billion. The liquefaction plant is located near the capital 
city Malabo. The feed gas is supplied from the offshore Alba field operated also by Marathon. 
The project has an agreement with BG to supply 3.4 mmt/y of LNG for 17 years. A second 
train is being planned on the Bioko Island.

The Bioko Island project was followed by Norway’s Snohvit, which commenced production 
of LNG in September 2007. The project has one 4.1-mmt/y liquefaction train on the Melkoya 
Island. Natural gas is sent from the Snohvit, Albatross and Askeladd fields on the Barents 
Sea through a 150 km sub-sea pipeline. The entire project is located within the Arctic Circle. 
StatoilHydro is the operator but operational problems were reported after the start-up of 
the plant. Although the first LNG cargo was shipped out in November 2007, the plant suffers 
from operational troubles.

3.1.1	 Upcoming	New	LNG	Exporters

Russia will soon become a LNG exporter, with the start-up of the LNG part of the Sakhalin 
II projects. The project will have two trains with a total capacity of 9.6 mmt/y. Gazprom 
owns half of the project (plus one share) and Shell, Mitsubishi and Mitsui the other half, after 
Gazprom’s entry in April 2007. Its LNG will be sold to the Japanese and Korean utilities under 
long-term contracts (see Chapter 7 “Case Study: Russia”).

Elsewhere, liquefaction facility construction is under way in Yemen and Peru. Yemen decided 
to launch an LNG project in 2005. This project, led by Total, plans to export 6.7 mmt/y of LNG 
for 20 years to North America and Korea. A 320km pipeline will carry gas from the inland 
Marib region to the coastal liquefaction site of Balhal, 400km east of Aden. The project is 
scheduled to be fully operational in 2009.

Peruvian LNG will use the gas from the Camisea field. This giant gas field was discovered in 
mid-1980s and has an estimated gas reserve of 13 tcf with 900 million barrels of NGLs. It took 
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some 20 years for the field to be developed but finally in 2004 the field started supplying gas to 
the capital Lima area through a 700-km pipeline. There is a parallel pipeline to the coastal city 
of Pisco to transport NGLs. Peruvian LNG will lay a new gas pipeline to its liquefaction facility 
(with a 4.45-mmt/y train) at Pampa Melchorita, located 170km south of Lima. The project has 
an engineering, procurement and construction agreement with Chicago Bridge and Iron of 
the US (See Appendix B “Liquefaction Plants under Engineering or Construction”).

3.2	 Regasification	Terminals

As of August 2008, there are 65 LNG regasification facilities in 19 countries, with a total 
regasification capacity of 438 mmt/y (599 bcm/y) and a total storage capacity of 28 million 
cubic meters of LNG (equivalent to 17.2 billion cubic meters of natural gas). The details 
are described in the Appendix C “World Regasification Terminal” (also see Appendix D 
“Regasification Terminals under Engineering or Construction or Planning”).

In 2006 five regasification facilities were opened:

• The Sagunto terminal on the Spanish Mediterranean coast

• The Guandong terminal in China

• The Altamira terminal on the Mexican Gulf of Mexico

• The Sakai terminal near Osaka, Japan

• The Mizushima terminal in Japan

In 2007 two terminals started up:

• The Teesside terminal in the UK

• The El Ferrol terminal in Spain

Between January and August 2008 five terminals became operational:

• The Northeast Gateway terminal in offshore Boston

• The Sabine Pass terminal in Louisiana

• The Freeport terminal in Texas

• The Fujian terminal in China

• The Bahia Blanca terminal in Argentina

• The Pecem terminal in Brazil

As of August 2008, the five largest LNG import capacity holders are:

• Japan 183 mmt/y (251 bcm/y)

• US 74 mmt/y (101 bcm/y)

• Korea 60 mmt/y (82 bcm/y)

• Spain 38 mmt/y (52 bcm/y)

• France 11 mmt/y (16 bcm/y)
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Figure 6: Regasification Terminals in Europe

Source: Energy Charter Secretariat
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Figure 7: World LNG Imports (1968-2007)

Source: Cedigaz, IEA, BP

The global utilisation rate of the regasification capacity averaged at an estimated 41% in 2006 
and at 38% in 2007, which were considerably lower than the global liquefaction capacity 
utilisation rate. Regasification terminals are designed to receive more LNG and deliver more 
gas than the annual averages due to seasonal variations in demand and tanker scheduling. 
In addition, regasification capacities are not very expensive to build. In the construction of 
regasification terminals, storage facilities account for the bulk of the costs while those for 
the unloading capacity are not so large. As the above utilisation rate shows, the capacity of 
many terminals is often two to three times higher than the annual average throughput.

3.2.1	 Europe

The UK was the first country to import LNG in 1964. The country was importing LNG between 
1964 and 1982. In the face of growing gas production from the North Sea however, it stopped 
LNG imports in the following years and dismantled the facilities at the Canvey Island. As the 
North Sea gas production has declined in recent years, the UK is becoming a gas importer, 
and in 2005 restarted LNG imports with a newly built terminal at the Isle of Grain operated 
by National Grid Transco (NGT). At Grain, a two-phase expansion plan is under way. In 2007 
Excelerate’s Teesside terminal began operating. To unload LNG at Teesside, special LNG 
tankers with an onboard regasification facility are required. Two more regasification terminals 
(Dragon and South Hook) are currently under construction at Milford Haven, Wales.

Along with the UK, France is among the oldest LNG importers. Like the UK’s Canvey Island, 
France’s first terminal located in Le Havre, started operation in 1964 but was decommissioned 
in 1989 (there is a plan to develop a new LNG terminal facility in Le Havre). The country 
has two terminals at this time: Fos-sur-Mer on the Mediterranean coast and Montoir-de-
Bretagne on the Atlantic Ocean. Both are operated by Gaz de France. Fos-sur-Mer is the 
older of the two, having started operating in 1972, while Montoir-de-Bretagne is larger with 
a 7.3-mmt/y (10-bcm/y) handling capacity. Gaz de France plans to expand the Montoir-de-
Bretagne terminal, while the construction of a new terminal next to Fos-sur-Mer, Fos Cavaou, 
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is running behind the schedule. Since 1964, Algeria has been France’s main LNG supplier 
with some imports coming from Nigeria and Egypt in recent years.

Italy is the third largest natural gas consumer in Europe, after the UK and Germany. Although 
the country has significant indigenous production, it has to import more than 85% of its 
consumption. Italy started importing LNG in as early as 1969. But the imports, mostly from 
Algeria, remain low. LNG accounts for a small portion of the country’s natural gas imports, 
with the bulk imported by pipeline from Algeria, Russia, Netherlands and Norway. Italy has 
one operating terminal, Panigaglia, while a few more projects are being planned or under 
construction. Among them, Rovigo will become Europe’s first offshore LNG terminal when 
it begins operation around 2008. This project is sponsored by ExxonMobil, Qatar Petroleum 
and Edison. At Brindisi, construction of a terminal has been delayed by a court decision to 
revoke the administrative approval, the counter suit and corruption allegations.

Spain was the world’s third largest importer in 2007, ahead of the US. It is also one of the 
fastest growing LNG markets. Its import volumes increased almost three times between 
2000 and 2007. Like for many other European LNG importers, LNG imports predate gas 
supply by pipeline. The country’s first terminal, Barcelona, was opened in 1968 while the 
first gas imports by pipeline (from Norway) took place in 1993. In 1996 Algeria started gas 
exports to Spain through the sub-sea Maghreb-Europe pipeline. While Algeria was the 
main LNG supplier in the past, the import sources have been diversified. The country now 
receives LNG from Qatar, Nigeria, Egypt, Oman, Trinidad and Tobago, Norway and Libya. 
Spain has six regasification terminals. Engas operates the terminals at Barcelona, Cartagena, 
and Huelva. BP and other companies own one at Bilbao, while Union Fenosa and others 
have the Sagunto terminal which started up in 2006. The country’s sixth terminal El Ferrol, 
became operational in 2007.

Belgium has one regasification terminal, Zeebrugge. The terminal has been operational 
since 1987 and an expansion project is currently under construction. The capacity of the 
terminal will be doubled from 3.3 mmt/y (4.5 bcm/y) to 6.6 mmt/y (9 bcm/y) by the end 
of 2008. With the connection to major import pipelines and the downstream pipeline 
network on Continental Europe, its role as a hub terminal is becoming more important in 
recent years. Fluxys, the terminal operator, runs an over-the-counter (OTC) market and a 
computer exchange for gas based on the terminal’s hub function.

Turkey has been an LNG importer since 1995. It has the 4-mmt/y (5-bcm/y) Marmara Ereglisi 
terminal which is operated by Botas. Turkey’s gas demand is chiefly met by piped gas from 
Russia and Iran. Construction of the Marmara Ereglisi terminal was promoted under the 
policy consideration to diversify gas import sources. The second terminal, Izmir, received 
LNG cargo for the first time in 2006. Four spot LNG cargos were reportedly unloaded at 
the Izmir terminal when Iran reduced its pipeline natural gas export to Turkey in winter of 
2007-2008. The country imports LNG mainly from Algeria and Nigeria.

Greece has one regasification terminal at Revithoussa near Athens and started importing 
LNG in 2000. LNG imports provide about 20% of the country’s gas consumption and the 
remaining is supplied via pipeline by Russia. The terminal operator is the Hellenic Gas 
Transmission System Operator (DESFA S.A.). An expansion project of the terminal has been 
completed in 2007, increasing the send-out capacity to 590,000 cubic metres per hour.
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Statistics show that Portugal also began to import LNG in 2000, however, it was initially 
regasified gas out of LNG that was transported by pipeline after being received in the form of 
LNG by a Spanish terminal. Portugal’s Sines terminal was started up in 2003 and has a 4-mmt/y 
(5.5-bcm/y) capacity. The terminal capacity is expected to increase to 6.2 mmt/y (8.5 bcm/y) 
under an expansion plan. Nigeria was the only LNG exporter to Portugal in 2007.

Looking into other European countries that are planning LNG terminal projects, the 
Netherlands is considering building one at Eemshaven. Poland has a plan to build an LNG 
terminal at Gdansk or Szczecin while Croatia is proceeding with the Krk Island project.

3.2.2	 Asia

Figure 8: Regasification Terminals in Asia Pacific

Source: Energy Charter Secretariat
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Figure 9: Regasification Terminals in South and South-East Asia

Source: Energy Charter Secretariat

Japan became an LNG importer in 1969, receiving supply from the Cook Inlet, Alaska. 
Having experienced two oil crises in the 1970s, Japan expanded its LNG imports. LNG 
was a leading policy instrument for energy diversification to lower the Middle East oil 
dependency. Natural gas currently holds a 14% share in Japan’s primary energy mix, and 
more than 97% of the natural gas demand is met by imports in the form of LNG. Japan 
receives LNG from the Pacific basin producers (Australia, Brunei, Indonesia and Malaysia) 
as well as from ones in the Middle East (Oman, Qatar and UAE). It accounted for more than 
half of the global LNG trade from the late 1970s to the early 2000s. The country has 27 LNG 
terminals as of August 2008, with a total capacity of 183 mmt/y (250 bcm/y) or 47% of world 
capacity. Most terminals are operated by electricity and gas companies and are dedicated 
to specific customers. In recent years, many small and medium-sized terminals have been 
built. These enable the smaller, local gas companies to import LNG and compensates for 
the lack of large-scale pipeline network in the country.

Korea became an LNG importer in 1986 and is the second largest importer and the third largest 
in terms of terminal capacity. Although the country has a small offshore gas field, almost all 
gas demand is supplied by LNG imports. Kogas is the single largest LNG buyer in the world. Its 
main suppliers are Qatar, Indonesia, Malaysia and Oman. Korea buys LNG from these countries 
under long-term contracts while at the same time, has strong winter peaks in demand (which 
is in contrast to Japan’s summer peak) and the peak demand is met by spot cargos. Korea has 
five regasification terminals with a combined 60-mmt/y (82-bcm/y) capacity. Kogas-operated 
Inchon, Pyeong Taek and Tognyeong terminals account for 97% of the capacity, while in 2005, 
the steel company Posco, started up a small terminal at Gwangyang.

Chinese Taipei is a medium-sized LNG importer. It began importing LNG in 1990 and 
imported around 10 bcm in 2006, mainly from Indonesia and Malaysia. In light of declining 
production in Indonesia however, Chinese Taipei signed a 25-year contract with Qatar’s 
RasGas 2 (3 mmt/y) in 2005. There is one terminal in operation at Yung An near Kaohsiung 
in the southern part of the island operated by the China Petroleum Corporation (CPC). 
CPC’s second Taichung terminal near Taipei is currently under construction and they are 
constructing a loop pipeline along the island’s coastline to serve rising gas demand, a part 
of which is already operational.
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India started importing LNG in 2004, and received 10 bcm in 2007. With India’s fast-growing 
economy, LNG is expected to play an important role to fill the widening gap between 
indigenous production and consumption. The country has two operating terminals: Dahej 
(capacity: 9 bcm/y, Petronet) and Hazira (capacity: 4 bcm/y, Total / Shell). Petronet was formed 
as a joint venture between the Indian government and oil and gas companies in India to 
construct and operate regasification terminals and to import LNG. Petronet is planning to 
build another terminal with a 3-bcm/y capacity at Kochi. In the meantime, Enron’s Dahol 
LNG terminal, along with a neighbouring power plant has gone through various problems 
for the last several years and has not started operating yet.

China opened its first LNG terminal at Guandong in 2006. The terminal is a joint venture 
between China National Offshore Corporation (CNOOC), BP and local companies, and has a 
3.7-mmt/y capacity with a second-phase expansion plan. Australia’s Northwest Shelf project is 
to supply 3.3 mmt/y of LNG under a 25-year long-term contract. In April 2008 China’s second 
terminal at Fujian received its first cargo. Under the agreement between its parent company, 
CNOOC, and BP the terminal will receive LNG from the Tangguh project in Indonesia starting 
in 2009. While there are scores of LNG terminal construction plans in China, only Dalian and 
Shanghai projects are under construction at this time.

In Thailand state-owned PTT awarded a contract to Korea’s GS Engineering and Construction 
in March 2008, marking the start of the construction of the country’s first LNG terminal. 
The 5-mmt/y terminal is located at Map Ta Phut on the Gulf of Thailand, some 200 km 
southeast of Bangkok. It is due for completion in mid-2011. PTT has an agreement with 
Qatargas to import 1 million ton per year and is reportedly in talks with Australia and 
Indonesia for more LNG supplies.

In other parts of the Asia Pacific region, Indonesia, New Zealand, the Philippines and 
Singapore may become LNG importers in the near future, with their planned LNG terminal 
projects. Indonesia, an LNG producer, has a plan to build a regasification terminal in West 
Java, to meet growing gas demand on the island. Being self-sufficient and without an 
import infrastructure, New Zealand is contemplating importing LNG to meet projected 
demand for power plants. Developing successfully the offshore Malampaya field to fuel 
a power plant near the capital Manila, Philippines is considering an LNG import terminal. 
Meanwhile, Singapore currently imports all natural gas from Indonesia and Malaysia 
through pipeline. To diversify gas import sources, Singapore’s Energy Market Authority is 
planning to build a 3-mmt/y LNG terminal.

3.2.3	 Americas

The US first imported LNG from Algeria in 1970. Although US imports increased in the late 
1970s, it was short-lived and volumes remained low throughout the 1980s and 1990s. The 
US imports however, have been increasing since the late 1990s and expectations about the 
future imports are high. The US was the fourth largest importer in 2007, with the 2007 import 
volumes increasing by more than 30% from the previous year. Trinidad and Tobago supplies 
nearly 60% of the US imports while Algeria, Egypt and Nigeria account for the rest. Qatar will 
start sending large quantities of LNG in a few years. In April 2008, two LNG terminals were 
commissioned on the US Gulf of Mexico. Sabine Pass and Freeport are the first land-base
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Figure 10: Regasification Terminals in North America

Source: Energy Charter Secretariat
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Figure 11: Regasification Terminals in South America

Source: Energy Charter Secretariat

LNG terminals built in the US for more than 25 years. Combining these two new terminals 
with four existing onshore terminals (Cove Point, MD; Elba Island, GA; Everett, MA; Lake 
Charles, LA) and two offshore terminals (Gulf Gateway and Northeast Gateway), the total 
regasification capacity stands at 74 mmt/y, surpassing that of Korea and putting the US in 
the second only to Japan.

In addition to nine existing terminals in North America (the eight mentioned above and one 
in Mexico), there are some 50 new or expansion projects under way in various stages. There 
are six projects that are approved by the Federal Energy Regulatory Commission (FERC) or 
the Maritime Administration (MARAD)/Coast Guard and are under construction in the US. 
Similarly, one terminal (St John, NB) in Canada and one (Baja California) in Mexico have 
been approved by the countries’ authorities and under construction. The Baja California 
terminal, which will supply regasified gas to the US market by connecting pipeline, is close 
to commissioning. Including these, a total of 28 projects (21 in the US, four in Canada and 
three in Mexico) have been approved by relevant authorities. Furthermore, there are 
13 projects proposed to the authorities (all in the US) and another 13 potential projects 
(including three in Canada and three in Mexico).

Puerto Rico has been importing LNG since 2000. It has one LNG terminal, Penuelas, with a 
4-bcm/y capacity. The regasified gas from the terminal fuels the EcoElectrica power plant. 
Puerto Rico imported 0.7 bcm from Trinidad and Tobago in 2007.

The Dominican Republic started importing LNG in 2003. Its Punta Caucedo terminal is 
operated by an integrated US electricity company, AES Corporation. Similarly to Puerto Rico, 
the LNG received from Trinidad and Tobago (0.4 bcm in 2007) feeds AES Corporation’s gas-
fired power plant.

Mexico opened its first Altamira terminal owned by Shell/Total/Mitsui on the Mexican 
coast of the Gulf of Mexico in 2006. Altamira has a 5 bcm capacity and receives LNG cargos 
delivered by Shell and Total, which hold 75 % and 25 % of the terminal’s capacity. Mexico’s 
power authority, the Comision Federal de Electricidad (CFE), agreed to buy 5.2 bcm/y of 
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regasified gas for 15 years from Altamira. In 2007 Mexico imported a total of 2 bcm of LNG 
from Trinidad and Tobago, Egypt and Nigeria.

Brazil has inaugurated its first LNG regasification terminal at Pecém in August 2008. This 
marks Petrobras’ debut as a player in the international LNG market. The Pecem terminal is 
the first one to use vessels that have been adapted to store and regasify LNG. Petrobras has 
signed a number of agreements with Shell, BG and others to purchase LNG.

Earlier in May 2008 Argentina opened its first LNG terminal, Bahía Blanca, using the same 
floating regasification facility.

In Chile, construction of the Quitero Bay terminal is under way. The terminal will have a 
3 bcm/y handling capacity when it starts operating in 2009. BG agreed to supply 1.7 mmt/y 
of LNG to the Chilean terminal for 21 years from the company’s global LNG portfolio. BG has 
a 40% share in the regasification terminal.

3.3	 Shipping

3.3.1	 World	LNG	Tanker	Fleet

LNG shipping covers transportation by sea from liquefaction plants to regasification 
terminals. As of November 2007, there are 247 LNG tankers with a capacity of more than 
30.8 million cubic meters in operation (see Appendix E World LNG Tanker Fleet). Booming 
LNG trade has resulted in all vessels being fully employed compared to the mid-1980s 
when up to 22 vessels were inactive.

Moreover, some 100 LNG tankers are due to be commissioned by the end of the decade. 
The average age of the global LNG fleet is around seven years. There are 110 vessels that 
are up to four years old, whereas 35 are between five and nine. About 70 tankers are at least 
20 years old, but, as LNG tankers normally have a 40-year life span due to non-corrosive 
specifications, many are still left with substantial economic life. However, among them 
there are up to 23 tankers (small, old ships dedicated to the Mediterranean LNG trade) to be 
replaced or substantially refurbished in the next three years.

Of the current 247 vessels, more than 120 are serving Japan, South Korea and Chinese 
Taipei, with about 80 vessels serving Europe, and the rest for the North American trade. The 
number of vessels serving in Europe and North America has been increasing phenomenally 
in the last few years, whereas only a minor growth in the Far East has been observed due to 
stagnating demand in Japan.

3.3.1.1	 Safety	Issues	and	Crew	Qualification

Safety issues are of paramount importance in LNG shipping. Since its inception in the 
mid-1960s, there have been several incidents involving leakage of the cargo, three 
collisions (one resulting in one fatality) and two groundings. Considering that more than 
40,000 voyages have been undertaken, such a safety record is strong evidence of the high 
safety standards of LNG shipping.
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Figure 12: Age of the LNG Tanker Fleet

Source: OGJ

Qualification of the crew is another important safety issue. A typical LNG vessel has a 
complement of 27 seafarers, comprising five deck officers, five engineer officers and 17 crew 
members. Taking into account unplanned events, vacations, illness and turnover, shipping 
experts place the crew requirement at 64 to 70 seafarers per vessel. With a rapid increase in 
LNG ships in the world, fleets will face a shortage problem of qualified seafarers. Based on the 
current order book, some 8,500 to 9,200 mariners will be needed in the next several years.

Figure 13: LNG Tanker Operation Area

Source: OGJ

3.3.1.2	 LNG	Shipping	Contract

Until recently there was no standard charter form in LNG trade. The shipment was mostly 
undertaken under the Shelltime 4 and Asbatankvoy forms – standard oil tankers’ charter 
contracts – with changes to allow for specific characteristics of the cargo. In April 2006 
ShellLNGtime 1 came in use. In only the first three months of its existence it formed the 
basis of about 100 contracts.

Several types of LNG charter contracts should be distinguished in terms of duration and the 
legal status of the parties. The charter contract concluded between the parent company 
and its shipping subsidiary is usually less complex than one with an independent ship 
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owner. Long-term charters are preferred to short-term and spot charter contracts since they 
guarantee a predictable and steady cash flow in accordance with the terms of the Sales and 
Purchase Agreement (SPA).

Under a typical charter contract:

• The ship owner places the ship’s full transport capacity at the service of the charterer for 
a certain period of time;

• The ship owner operates the ship, with the charterer having freedom to determine 
voyages and cargo;

• The hire rate is paid by the charterer throughout the entire charter term, without regard 
to the number of voyages performed by the vessel.

Deliveries, registries, hire rates and dispute resolutions are common to both LNG vessel 
charters and oil/LPG time charters.

Under the DES (Delivery Ex-Ship) contract, the seller has the control over the shipping; 
however recent changes in the LNG supply chain have led to significant changes in LNG 
trade. These days, buyers may want to take the cargo to their desired destinations for 
additional commercial opportunities. Therefore, there are more FOB (Free On Board) 
Contracts in the sector, which allow destination flexibility, and more buyers are in charge 
of the cargo transportation.

3.3.1.3	 Uncommitted	Shipping	Capacities

Uncommitted ships are a key prerequisite for LNG spot trading and are normally owned 
by such major companies as BG, Shell and BP for their own use. They are flexibly operated, 
corresponding to the supply-demand balances, but the operation is limited between the 
liquefaction and receipt facilities of the same company group. 

Since the late 1990s, when technological developments and construction of regasification 
capacity worldwide enabled use of the same tankers on various trade routes, uncommitted 
tankers have also been operated by independent shipping companies for charter fees.

While uncommitted tankers can be owned and managed independently by the independent 
shipping companies, there is always an option to use the uncommitted tankers under the 
term contract as part of the seller’s or buyer’s larger fleet. This option is more advantageous 
in respect of costs. Short-term transactions like spot chartering entail an excessive burden 
of management costs, which makes the business more challenging when demand declines. 
Operation of uncommitted tankers as part of the fleet, from the charterers’ viewpoint, offers 
lower costs and functions as a buffer for the tankers devoted to projects. Currently most 
tankers operated by independent companies are chartered under the long-term contract.

Analyses show that there will be a certain amount of uncommitted vessels in the period 
leading up to 2009. This is due to the time gap between start-ups of new liquefaction 
plants and new LNG carriers. Given that there have been many delays in the start-ups of 
liquefaction plants in recent years, additional uncommitted vessels may emerge in the next 
few years. However, in the longer run there would probably be a shortage of uncommitted 
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tankers. Whether there will be sufficient uncommitted ship orders or not will depend on the 
profitability and longevity of the spot tanker market.

There are tankers whose time charters are going to expire in the next few years (12 in 2008, 
2 in 2009 and 8 in 2010). The extensions of these time charters will again depend on the 
spot charter rates and the negotiating positions of long-term time charterers. Currently, 
independent ship owners are more interested in securing their investments by renewing 
time charters. The time charter contracts are getting shorter as the age of the fleet increases 
but they usually provide extension options. Meanwhile, orders to build uncommitted ships 
remain small at this time.

Figure 14: Independent LNG Tanker Owners (as of November 2007)

Source: various, compiled by the author
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CHAPTER 4

LNG	TRADE,	INVESTMENT	
AND	ACCESS	TO	
MARKETS	/	INFRASTRUCTURE

Liquefied natural gas is a technology to transport natural gas, and 
commercially a way to monetise large gas fields. According to BP 

Statistics, some 776 bcm of natural gas was traded internationally out 
of the production volume of 2,940 bcm in 2007. As transporting natural 

gas is costly, three quarters of natural gas was consumed locally.
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4.1	 Growing	LNG	Trade

Two natural gas transportation technologies, pipeline and LNG, are commercially available at 
this time. About 8% of the natural gas production or 226 bcm were exported in the form of 
LNG in 2007, and 18% or 550 bcm by pipeline. Compared to oil, these percentages are 
small. More than 60% of the oil produced was traded internationally in the same year.

Nevertheless, LNG trade has been increasing rapidly. Commercial LNG trade started in 1964 
with a cargo delivery from Algeria to the UK and in the Pacific basin, Japan received the 
first LNG cargo from Kenai, Alaska in 1969. In 1970, the global LNG trading volumes were 
only 3 bcm and in 1980 saw an increase to 35 bcm, 78 bcm in 1990, 140 bcm in 2000 and 
226 bcm in 2007.

Figure 15: Natural Gas Trade in 2007

Source: BP

Diversification of energy sources and environmental concerns can be raised as the two 
main factors behind the increase in LNG demand. Following the two oil crises in the 
1970s, Japan increased its LNG imports from Southeast Asia in an effort to reduce Middle 
East oil import dependency. Japan accounted for more than half of the global LNG trade 
for many years.

Due to their smaller CO2 emission, LNG and natural gas are preferred as the environmentally 
friendly energy sources. New generation power plants are equipped with highly energy-
efficient combined-cycle gas turbines (CCGT), and a large portion of LNG buyers are 
companies within the power industry. In recent years, higher gas prices have helped LNG 
projects to become economically feasible while technology innovations have made it 
possible to build larger LNG plants and ships.

4.1.1	 LNG	Trade	in	2007

Between 2000 and 2007, the global LNG production / consumption increased by more 
than 60%. In 2007, 15 countries exported LNG, with Qatar holding the largest share. Qatar 
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exported some 38 bcm of natural gas in the form of LNG, or 17% of the global LNG market 
and will see its production capacity more than double in the next five years, with the 
start-up of new large-scale LNG trains that are already under construction. Malaysia was 
the second largest exporter, just ahead of Indonesia. Contrary to Qatar, Indonesian LNG 
production has been declining since its peak in 1998, because ofits depleting reserves and 
lack of investment. For the last several years, the global incremental supply has come from 
new LNG exporters, including Qatar, Trinidad and Tobago, Nigeria, Oman and Egypt.

On the demand side, 17 countries imported a total of 226 bcm of natural gas in the form 
of LNG in 2007. Japan was the largest importer, with 89 bcm or 39% of the global trade. 
However, Japan’s import volumes have been stagnant in recent years, partly because of the 
country’s economic situation and partly because of the above-mentioned LNG production 
declines in Indonesia, its main LNG supplier. Korea was the second largest importer (34 bcm, 
or 15%). Contrary to Japan, Korean import volumes have been steadily increasing. In the 
European Union (EU), seven countries imported 47 bcm, down from 52 bcm in the previous 
year. Spain was the largest importer within the EU, followed by France. Conversely, the US 
import volumes increased from 17 bcm to 22 bcm in 2007. What happened in 2006 was 
that higher gas prices in Europe attracted LNG cargos and diverted short-term LNG supplies 
away from the US. In 2007 the Atlantic LNG trade resumed the previous trends. China and 
Mexico became LNG importers in 2006.

Nine member countries of the Energy Charter Treaty (Portugal, Spain, France, the UK, Italy, 
Belgium, Greece, Turkey and Japan) import LNG, which account for the bulk of the world 
LNG trade. Currently Australia and Norway are the only two LNG exporters belonging to 
the Energy Charter. However, they will be soon joined by Russia with the start-up of the 
gas part of the Sakhalin 2 project.

4.1.2	 LNG	Trade	Outlook

The International Energy Agency (IEA) forecasts that natural gas trade7 will expand faster 
than production or consumption because of the geographical mismatch between resources 
and demand. The IEA data8 suggests that the growth in LNG trade will outpace that of 
pipeline gas. Inter-regional LNG trading volumes will increase to 200 bcm in 2010, 270 bcm 
in 2015 and 470 bcm in 2030, and become on par with pipeline trading volumes by 2030. 
Against global gas consumption, LNG trade will account for 10% in 2030, an increase of four 
percentage points from present.

On the supply side, the focus is on Qatar. Despite the reports that the project completions 
have been delayed and the project economics suffer from cost inflation, the Qatar expansion 
plan should follow through by around 2011-2012. In the brief history of LNG, the main trade 
flow changed from Algeria-Europe in the 1970s to Indonesia-Japan in the 1980s and 1990s. 
It is changing now to the Qatar-US line.

7 IEA’s gas trade forecasts are based on regions (e.g. Europe, Africa, etc., etc.), which are different from 
the country-based statistics in the previous paragraphs. For example, natural gas exports from the 
Netherlands to France are not counted in the IEA’s inter-regional trade forecast.

8 “World Energy Outlook 2006” OECD/IEA, 2006.
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Other than Qatar, there are only a few countries that would become major LNG suppliers in 
the near future: namely Australia, Algeria and Nigeria. Australia is probably the first one to 
follow Qatar. Among other things, the country has a stable investment climate. A number 
of development projects, such as NWS expansion, Darwin expansion, Pluto, Ichthys and 
Gorgon have already been started or studied. Algeria can become a much larger LNG 
exporter than it is now as it holds large gas reserves and has the experience to host LNG 
projects. However, projects are progressing only slowly without foreign partners.

Nigeria has large gas reserves, and the bulk of unused gas is currently being flared. LNG 
projects can become a solution to the flaring. The existing LNG projects are supplied mainly 
by offshore gas fields, not from onshore associated gas production and therefore, do not 
contribute much to the reduction of the flaring. However, the future LNG projects may have 
to be based on onshore associated gas production. This would solve the flaring issue along 
with other measures. Nevertheless, the country’s problems including corruptions, social 
disturbances and militant activities would hinder investment.

Figure 16: Inter-regional Natural Gas Trade by Type

Source: IEA

Angola, Egypt and Trinidad and Tobago are short on gas reserves, unless they make major 
discoveries, whereas Russia has the potential to become a large LNG exporter with its large 
gas reserves. Although Iran and Venezuela have large gas reserves, they face problems to 
mobilise the necessary investment.

On the demand side, Japanese imports will increase only moderately, while European and 
North American imports will grow at much faster paces. The US in particular is expected to 
import 113 bcm by 2015.9 There are some 50 proposals of terminal constructions. Projects are 
facing local opposition in California and Florida as well as in Mid-Atlantic and Northeastern 
states. It is likely that LNG will be imported at large-scale terminals on the US Gulf coast and 
the gas regasified from LNG will be sent north by pipeline.

9 “Annual Energy Outlook 2007” US DOE/EIA 2007.
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4.2	 Atlantic	and	Pacific	Markets

4.2.1	 Atlantic	Market

While the Pacific market is still larger in volume terms, the Atlantic market draws more 
attention with its pace of expansion of the LNG market over the last few years. In the Atlantic 
basin, international oil companies (IOCs) now engage in “arbitrage” and “self-contracting”, 
the latter being where the LNG buyer (which is an affiliate of the seller) markets the regasified 
gas and sells it (in many cases, via pipeline) to the final consumers, which are not necessarily 
limited to large-scale electricity / gas companies, whereas arbitrage is the practice of 
equilibrating netbacks from different markets. Destination flexibility, which arises both from 
spot cargoes and self-contracting, permits the shipper to arbitrage although currently, LNG 
cargo movements are mostly limited within the same company group.

LNG cargos going into the US and UK markets are on the basis netted back from the gas 
market price, as LNG has to compete with other market-priced gas. LNG imports into the US 
are based on the Henry Hub (NYMEX) price at the NYMEX (New York Mercantile Exchange) 
and imports into the UK are based on the National Balancing Point (NBP) price at the ICE 
(Intercontinental Exchange).10 Meanwhile, the other LNG trading remains under the long-
term contract with oil-linked pricing formulas setting the prices.

4.2.2	 Pacific	Market

In the Pacific market, LNG is sold from an LNG liquefaction plant directly to electricity / 
gas utilities. The take-or-pay clauses are stricter and the LNG contracts have less flexibility, 
although the situation is changing there too. The stagnation in the Pacific market may be 
attributed to Japan on the demand side and Indonesia on the supply side. In the last few 
years, however, Japanese buyers as well as their Indonesian counterparts have entered into 
the spot market to fill the supply-demand gap and paid much higher spot prices than their 
S-curve prices (see section 4.6 “Pricing”). This has caused Middle East producers like Qatar to 
change the technical specifications and retarget the Pacific market.

4.3	 Upstream	Interface

The LNG chain consists of the upstream, liquefaction, shipping, regasification and distribution 
segments. Legal, economic and administrative arrangements are needed to massage the 
interface of these components. To connect the upstream natural gas production with the 
liquefaction process, there are three structures commonly used in the LNG industry: the 
integrated, transfer pricing and tolling models.

In the integrated structure, the same companies take part in developing the gas field and 
the liquefaction plant. This model includes Australia’s North West Shelf project, the Kenai 
project in Alaska, and the ones in Algeria, Qatar and Russia (Sakhalin II).

10 Intercontinental Exchange Inc. of the US bought the International Petroleum Exchange (IPE) in 2001 and 
renamed it as ICE Futures in 2005.
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Table 1: Comparison of the Atlantic and Pacific Markets

Criteria Atlantic	Market Pacific	Market

Exporter Algeria, Libya, T&T, Nigeria, Egypt, 
Oman, Qatar, Equatorial Guinea, 
Norway, (Yemen), (Angola)

US-Alaska, Brunei, Indonesia, 
Malaysia, Australia, UAE, Oman, 
Qatar, (Yemen), (Russia-Sakhalin)

Importer Portugal, Spain, UK, France, 
Belgium, Italy, Greece, Turkey, US, 
Dominica, Puerto Rico, Mexico-
Gulf, (Canada-East Coast), (Brazil)

Japan, Korea, Chinese Taipei, 
China, India, (Mexico-Baja 
Calfornia), (Thailand), (Chile)

Player IOCs, (NOCs), (power / gas utilities) (IOCs), NOCs, power / gas utilities

Trading Long-term, spot, arbitrage Long-term, spot

Shipping FOB, CIF, (DES) DES, CIF, (FOB)

Pricing Oil-linkage formula, 
Henry Hub / NBP

Oil-linkage formula (JCC)

Consumer Various (self-contracting), 
electricity / gas utilities

Electricity / gas utilities

Source: Energy Charter Secretariat

There are two non-integrated models in which the gas production and the liquefaction plant 
have different stakeholders. It is not uncommon for a LNG project to take many years to be 
developed after the discovery of a gas field. As a result, owners of gas fields and developers 
of LNG facilities are often different. Furthermore, the governments and NOCs hold upstream 
stakes in many producing countries, while they often have to form a joint venture with IOCs 
to have access to technology, finance and marketing when building LNG facilities.

In the transfer pricing model, the liquefaction company buys feed gas through a gas supply 
and purchase agreement, and sells LNG under a SPA; LNG projects in Malaysia, Trinidad and 
Tobago and UAE (Abu Dhabi) have adopted this type of structure. Tolling is another model. 
Under this model, the title of natural gas is not given even after it is transformed into LNG. 
A liquefaction company receives a fee for the service of liquefaction. Examples are found in 
Indonesia and Egypt.

4.4	 Sale	and	Purchase	Agreement

A sale and purchase agreement (SPA) is a long-term contract between a buyer and a seller 
for LNG (see Appendix F: Major Sale and Purchase Agreements). SPAs constitute the main 
global trade flows of LNG. The SPA parties are limited to a small number of large oil, gas 
and power companies. The contract durations are typically 20 years and sometimes longer. 
SPAs are the commercial backbone of most LNG projects. They are an important instrument 
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for project developers to secure sufficient future revenues. SPAs with the take-or-pay clause 
are often requirements by the lenders that provide a large portion of financing on a non or 
limited recourse basis. No LNG liquefaction plants have been built without a SPA.

Terms and conditions of SPAs are changing as LNG trade becomes more flexible. The LNG 
volumes covered by SPAs are becoming smaller and the contract durations shorter. These 
trends are evident not only in the Atlantic market but also in the Pacific market. Importers in 
the Pacific market such as Japan, traditionally preferred long-term contracts for the security 
of supply. It is important to note that many of Japan’s SPAs with Indonesia will expire in 
2010-2011 and the two countries have started preliminary talks.

The take-or-pay clause stipulates the buyers’ obligation to receive certain quantities of LNG in 
the SPA. There is a phrase in the LNG industry to describe the risk-sharing between the sellers 
and buyers: “the buyer takes the volume risk and the seller takes the price risk”. It means that 
the buyer has to take a certain amount of LNG under the take-or-pay clause or has to pay for 
it if not, while the price of LNG changes according to the price formula (or the market).

Some SPAs have a destination clause. It prevents the buyer from reselling LNG or the regasified 
gas to third parties. The clause has been disputed by the EU under its competition laws. 
In 2002, Nigerian LNG agreed with the EU to remove the clause from the existing and future 
contracts. (In the same year Russia’s Gazprom agreed to drop the destination clause from 
the future gas sales contracts.) In July 2007, the European Commission announced that it had 
agreed with Algeria’s Sonatrach to scrap the territorial restrictions (restriction of reselling 
gas outside certain geographical areas) in all existing and future contracts.11 At the same 
time, the profit sharing mechanisms (obligation for buyers to share profits with sellers when 
reselling LNG or gas) will remain in the DES-based LNG contracts.

Facing recent expansions of spot trading and arbitrage activities, many SPAs now have a 
destination flexibility clause. Under the clause the seller can divert LNG cargos from the 
original buyer to a third party if the seller shares the profits out of the transaction with the 
original buyer. This in a sense is a convergence of SPAs and spot trading. Oman and Qatar 
are known to use this destinstion flexibility clause and divert cargos to a destination with a 
higher LNG price.

SPAs come with three types of deliveries: free on board (FOB); costs, insurance and freight 
(CIF); and delivery ex-ship (DES). The buyer hires a ship and receives LNG at the outlet of the 
liquefaction terminal under the FOB contract. In both CIF and DES terms, the seller takes 
the responsibility of transporting the LNG and delivers it to a regasification terminal. The 
difference is that the ownership of the LNG is transferred from the seller to the buyer at the 
outlet of the liquefaction plant in the CIF contract, while the ownership transfer takes place 
at the receiving terminal under the DES condition.

In the early days, most LNG ships were tied to projects and there were almost no ships 
available for chartering. The difference between FOB-type contracts and CIF / DES ones 
were a matter of which side the seller or the buyer invested in and built LNG ships. Currently 
all three contracts are used. Projects in Egypt and Trinidad and Tobago have FOB terms, 

11 European Commission press release 11 July 2007 (IP/07/1074).
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while Indonesia, Malaysia and Nigeria regularly use the DES contracts. The key advantage of 
FOB contracts is that they give the buyer flexibility to decide on the cargo destination after 
the ship loads LNG at the liquefaction plant. IOCs increasingly favour FOB contracts.

4.5	 Evolving	Market	Structure

While SPAs and take-or-pay obligations enhance the financial security, they allowed only for 
limited flexibility in LNG trading. Under this traditional mechanism, LNG has to be traded 
along the LNG chain, from a specific liquefaction plant via dedicated tankers to a specific 
receiving terminal. It took a long time for the industry to break the chain only to a small 
extent. The spot market first appeared in the early 1990s and self-contracting and arbitrage 
began at the end of the decade. In recent years swaps have also been used. However, large-
scale speculations have not been observed in the LNG market yet.

4.5.1	 Spot	Market

The LNG spot market has existed for some time. The definition of a spot market in the LNG 
sector normally applies to cargos traded outside SPAs and under contracts of one year or 
less. Swap deals are normally included in this category. There is always the need for short-
term trading to adjust changes in supply and demand. Spot trading volumes in the LNG 
sector have been increasing steadily. Spot LNG trading particularly requires available ships 
that are not committed to the project and FOB contract terms for delivery.

Figure 17: LNG Spot Market (1992-2006)

Source: IEA, PetroStrategies

There was almost no spot market before 1990. The spot market has grown from 1.3% (1 bcm) 
of the global LNG market in 1992 to 11.6% (25 bcm) in 2006. Supplies to the spot market 
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come from uncommitted production not covered by the take-or-pay clause and from 
surplus production resulting from efficient use of the plant or earlier-than-expected start-
ups of new plants. Major suppliers in the spot market are from Algeria, Oman, Qatar, Trinidad 
and Tobago, and the UAE. On the demand side, Spain and the US are regular purchasers of 
spot LNG cargos. Korea is another major spot market participant; its winter demand peak is 
met by spot trading.

4.5.2	 Self-contracting

As mentioned at the beginning of this chapter, the word ‘self-contracting’ means that the 
seller takes the marketing risk and concludes a SPA with its marketing affiliate. The recent 
development in the sector is that the hubs which have LNG terminals and pipeline network 
access have emerged in the US, the UK and Belgium. IOCs have been able to capitalise on 
the opportunity and create a new market segment. They now sell the gas from LNG through 
a pipeline network to wholesellers, distributors or final consumers.

Trinidad and Tobago’s Atlantic LNG is believed to have been the first to adopt the self-
contracting mechanism. Atlantic LNG sells LNG on a FOB basis at Point Fortin to the 
subsidiaries of the liquefaction project partners, BP, BG, Repsol and GDF Suez. A large 
part of the Atlantic LNG goes to the US and their subsidiaries sell the regasified gas 
to customers in the US market. While the first projects in Qatar and Nigeria had the 
traditional SPAs with electricity / gas utilities, the succeeding trains are increasingly 
based on self-contracting. For many projects that plan to supply LNG to the Atlantic 
market, self-contracting is a standard feature now. These include Australia’s Gorgon, 
Norway’s Snohvit and Nigeria’s Brass LNG.

4.5.3	 Arbitrage

The other new feature is arbitrage. In general, arbitrage means trade between markets 
with different prices. The arbitrage activities connect different markets and may eventually 
create one market with one price. In the LNG industry, companies (mostly IOCs) now possess 
an LNG portfolio consisting of a number of liquefaction plants, tankers and terminals. 
The arbitrage is an attempt by IOCs to optimise their profits from LNG portfolios through 
commercialising their flexibility.

The UK and the US are two deregulated, competitive markets where prices are set at the 
spot and futures markets. Sometimes these two markets have different price developments, 
creating the arbitrage window. The arbitrage currently taking place in the LNG sector however, 
takes rather a limited form. LNG cargos are traded within the same company group that has 
positions on both sides of the Atlantic. Only a small number of company groups are engaging 
in arbitrage at this time. They include BG, Total, Shell, BP, StatoilHydro and GDF Suez.12

12 In September 2007, Gaz de France (GdF) and Suez announced that the boards of directors of the two 
companies had approved the merger between them. The merged new company, GDF Suez, will be 
the largest in the European energy sector in terms of revenues and the largest European natural gas 
purchaser. The merger process was completed in July 2008, after approvals from the shareholders and 
the relevant competition authorities. The French state holds more than 35% of new GDF Suez.
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Figure 18: Integrated LNG Trade and Arbitrage

Source: Energy Charter Secretariat

Egypt, Nigeria and Trinidad and Tobago are the main supply sources for arbitrage. In the near 
future, Norway, Qatar and Yemen will be added to the list. The above-mentioned companies 
hold capacities at the existing terminals in the US (Everett, Elba Island and Lake Charles) or 
have reserved capacities at future development sites (Sabine Pass, Freeport, Cameron, etc.). 
In Europe, terminals are used in Belgium, Spain and the UK. Italy’s two new terminals Brindisi 
and Rovigo, will soon start receiving arbitrage LNG. In arbitrage, there are still a number of 
technical constraints: gas quality, shipping duration (prices can change significantly during 
the voyage) and storage access. Needless to say, the LNG deliveries have to be FOB terms.

4.6	 Pricing

The LNG pricing mechanisms are discussed in detail in the Energy Charter’s study 
“Putting a Price on Energy: International Pricing Mechanisms for Oil and Gas” (2007). 
Readers are advised to have a look into Chapter 4.5 “LNG”. The following is a summary 
of the chapter.

4.6.1	 Regional	Differences	in	LNG	Pricing

There are currently six regional markets importing LNG – Northeast Asia, Continental 
Europe, North America, the UK, China and India. Northeast Asia and Continental Europe 
depend largely on imports by LNG and pipeline respectively, while the US and the UK 
have developed their industries based on indigenous natural gas but are likely to become 
significant LNG importers. China and India are newcomers in the LNG market but envisage 
substantial growth in imports.
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Gas pricing in Northeast Asia and Continental Europe is a product of the price negotiations 
that have taken place over the years with their suppliers. On the other hand, both North 
America and the UK have liberalised their gas industries and their gas pricing has reflected 
competition among indigenous suppliers. The concept of a uniform international approach 
to LNG pricing may be a theoretical ideal, but it is far from a reality in current LNG markets.

4.6.2	 Early	Atlantic	Basin	LNG	Pricing

The Algerian government initially viewed cooperative ventures with the international 
industry as a key to the development of Algeria’s gas resources. Sonatrach, the Algerian 
national oil company, was willing to set up relatively favourable initial FOB-price contracts 
with companies that would help it develop the industry, but with the understanding that 
the contracts could be reopened later through mutual agreement when the final economics 
of the ventures were better known.

Following the turmoil in the international energy market after the first oil shock in the 1970s 
and because of the policy change resulting from the death of its president in 1978, Algeria 
claimed that it should receive the same revenue per unit of energy for its gas as it did for 
its oil. It thus attempted to set its FOB price at a heating value parity between LNG and oil 
at the Algerian point of export. Algeria negotiated first with Belgium and then with France 
and Italy. The government of France negotiated with Algeria on behalf of Gaz de France and 
ultimately accepted a FOB price with a linkage to a basket of eight OPEC crude oils.

However, a FOB price that European buyers could still tolerate was much more difficult for 
the US to accept because of the fear of prejudicing Canadian import prices. With the sharp 
change in LNG pricing in the early 1980s, the broader Atlantic Basin market was effectively 
reduced to Algerian trade with Continental Europe. Small imports into the US continued to 
the two terminals that remained operational, but the UK virtually ceased all imports.

4.6.3	 Pacific	Basin	LNG	Pricing

At the time of the start-up of the Alaskan deliveries, Japanese electric generation was 
based on oil, coal and hydropower, with heavy fuel oil and crude oil accounting for 43% 
of its generation. Since reducing oil imports was, (and still is), a primary policy issue for the 
Japanese government, replacing oil with LNG in power generation became a major goal. 
Japanese concern over sulphur pollution enabled the Japanese utilities to pay a premium 
for LNG. The obvious competitive price benchmark for LNG imports was oil.

Several of the initial projects elected to tie the escalation to the respective exportprice of 
crude oils. However, a dispute arose over the appropriate prices to use for the escalator in the 
1980s. It was settled in 1987 and since then nearly all Japanese contracts use the transparent 
Japanese Customs Clearing price for crude oil (JCC or the ‘Japanese Crude Cocktail’). Only 
Indonesia retained a reference to its own crude oil in the pricing term. As Korea and Chinese 
Taipei became importers, they too adopted the JCC price escalation approach so that it is 
now common throughout the Asia Pacific region.

The most common form of the Northeast Asian pricing formula is P=A*JCC+B, where ‘A’ is a 
coefficient (or ‘slope’) linking the JCC quotation in $/bbl with the LNG price and the ‘B’ term is 
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a constant in $/MMBtu. The JCC prices were published monthly, but the contracts commonly 
averaged the monthly prices over some stated period, so that the monthly volatility of oil 
prices was dampened. In the negotiations, the parties effectively set the base price by means 
of the size of the ‘B’ constant. A theoretical slope for the ‘A’ coefficient, assuming heating value 
equivalence between oil and gas would have been 0.172, but actual coefficients used in the 
contracts used somewhat different slope numbers.

The volatility of oil prices, particularly during international oil market upsets, created 
problems for utility buyers. At some point it became common for buyers to insist on 
including a price reopener in the contract that was triggered when prices reached a 
certain level. This in effect imposed a price ‘cap’, which limited the operation of the 
JCC portion of the pricing formula during periods of high oil prices. Increasingly, sellers 
began to insist on a floor price to protect them from a price collapse. The resulting upper 
and lower limits are commonly described as S-curves. The next figure illustrates a typical 
Northeast Asian formula. In it the coefficient ‘A’ linking JCC with the LNG price is set at 
0.1485 ($0.1485/$ of JCC) and the constant ‘B’ is set at $0.80. In the illustration the floor is 
taken as 15 $/bbl and the cap as 30 $/bbl.

Figure 19: Northeast Asian S-Curve Based on JCC

Source: Jensen Associates

While new Middle East contracts for Korea and Japan, first from Qatar and then from Oman, 
retained the JCC pricing formulas, the competition centred on the price capping mechanisms. 
The first contract for Korea from Qatar’s Rasgas 1 project had included a floor price. However, 
in competition with Oman for a second Korean contract, Rasgas lost out when Oman offered 
Kogas a contract without a floor price. Rasgas then removed the floor price from the first 
contract as part of subsequent negotiations for expanded deliveries.



�2

LNG Trade, Investment and Access to Markets / InfrastructureChapter 4 LNG Trade, Investment and Access to Markets / Infrastructure

4.6.4	 China	and	India

China’s first LNG terminal was developed by CNOOC at Shenzen in the Guandong Province. 
The project began negotiating for supply in the early 2000s during the period of weak Asia-
Pacific demand and new competitive supply offerings from Rasgas (Qatar), the Northwest 
Shelf (Australia) and Tangguh (Indonesia). This was due to competitive market conditions 
and because suppliers were eager to achieve the ‘first mover’ status in the Chinese market, 
CNOOC was able to offer its demand on a tender basis in order to negotiate very favourable 
contract terms.

The ultimate winner was Australia’s Northwest Shelf project. Trade press reports suggested 
that the base price was $2.85/MMBtu. The contract retained the S-curve methodology using 
JCC as the price escalator. However, the slope of the relationship between JCC and LNG pricing 
was reportedly much flatter than the traditional Northeast Asian contract, rising at about 
one-third of the rate of the usual relationship. Thus, LNG pricing would be expected to rise 
much less rapidly with rising oil prices than would be the case with the traditional contract.

Tangguh, which lost the Shenzen contract to Northwest Shelf, managed to win the second 
Chinese contract with CNOOC for the Fujian terminal in the Fujian Province. Press reports 
suggested that this price was even lower than the Shenzen price, at $2.76/MMBtu FOB. This 
resulted in an LNG pricing formula with a smaller co-efficient.

Two terminals are now operating in India – Petronet’s Dahej facility and Shell’s Hazira facility, 
both in Gujarat. Hazira is unusual in that it has been designed as a merchant terminal in 
which Shell and its partner Total expect to call on short-term cargoes from their various 
supply portfolios to provide the LNG. This is an example of downstream resale of self-
contracted volumes and there is no formal SPA with customers as such. While Hazira has 
been operational since February 2005, it has had difficulty providing cargoes at acceptable 
prices (and has had political problems in its effort to utilise international-flag tankers).

The Daheej project however, has negotiated a long-term contract with Rasgas. It also breaks 
with the tradition of typical Northeast Asian contracts in that it has established a fixed 
price to operate for a period of five years before the oil escalation clause kicks in. The price 
FOB Qatar is reported as $2.53/MMBtu. After the fixed price period expires, the contract is 
supposedly pegged to $20/bbl oil, with a 0.13 ‘A’ coefficient in a P=A*Oil Price formula.

4.6.5	 New	Atlantic	Basin	LNG	Pricing

The first two new entries into Atlantic Basin supply in the late 1990s, after a nearly twenty-
year interval, were Nigeria and Trinidad and Tobago. The contracting for the first three 
Nigerian trains was in the form of a traditional SPA with buyers in Continental Europe. 
With the exception of the contract with the Italian electric generator, ENEL, buyers were 
all gas pipeline / distribution companies and their pricing clauses for the most part reflect 
competition with pipeline supply in their markets and utilise some mix of fuel oil and gas oil 
pricing. The ENEL contract is believed to include coal and inflation in addition to oil prices.

The first four trains of Trinidad and Tobago’s Atlantic LNG could be described as an example 
of ‘self-contracting’ by members of the consortium. Thus the contract price terms in the 
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SPA were agreed upon among members of the consortium, not negotiated with a major 
customer in the target market.

4.6.6	 North	America	and	the	UK

Sales into North America and into the UK encounter an environment of gas-to-gas 
competition where oil-linked pricing does not work. The market indicators in these markets 
are gas market indicators – Henry Hub in the US and the National Balancing Point in the UK. 
While the National Balancing Point in the UK represents a single (and theoretical) transaction 
point, the North American market has many other transaction points (hubs) keyed to Henry 
Hub by ‘basis differentials’. While these in theory approximate the costs of transportation 
between Henry Hub and the alternative hub, they can easily differ significantly depending 
on market conditions. For example, the Boston City Gate hub usually has a substantial 
positive basis differential over Henry Hub, but it is significantly higher in tight winter markets 
than it is in summer.

The contracting that has taken place for the US market appears to be on a netback basis – 
as were the old renegotiated Algerian contracts for Everett and Lake Charles. They thus 
feature a reference price, such as Henry Hub, and may include basis differentials if deliveries 
are made into a market served by one of the other market hubs. Prices may be adjusted 
monthly based on the bid week quotation, or they may be adjusted more frequently based 
on either the daily quotation or on a several day average to dampen volatility.

One feature that is entering North American pricing is the emergence of auctioning of sales, 
based on a percentage of the Henry Hub price. Thus bidders may bid percentages of Henry 
Hub as a basis for netbacks. These percentages encompass both the regasification margin 
and the basis differential. The percentages may vary from 84% to 90% of the Henry Hub 
quotation. There have also been efforts to include a ‘terminalling’ fee and a marketing fee 
in some of the contracts.

4.7	 Access	to	Markets	and	Infrastructure

4.7.1	 Third	Party	Access	to	LNG	Terminals

4.7.1.1	 Is	There	a	Need	for	TPA	for	Regasification	Terminals?

As mentioned in Chapter 2 “Technological Aspects of the LNG Supply Chain”, a regasification 
terminal consists of a number of segments. Typically they include a berth, an unloading 
facility, an LNG storage tank, a regasification facility and a distribution pipeline, although 
the composition varies almost terminal by terminal. To what and how the third party access 
regime applies differs from one country to the other. Therefore, transparency on services, 
conditions, tariffs, technical specifications and available capacities is an important issue to 
establish efficient and effective access.

As different approaches exist to Third Party Access (TPA) for LNG terminals, one question 
is asked: can an LNG regasification terminal be treated as a “normal” capital intensive 
investment in a competitive or at least contestable industry (in which there are equal entry-
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exit costs to the industry for newcomers), or are there reasons for interfering into the free 
use of investment (e.g. the investment being a common carriage, an essential facility, or a 
national or natural monopoly, resulting in unequal entry-exit conditions to this business) by 
imposing TPA.

Since the Hackberry decision (see description below), the approach in the US has not called 
for mandatory TPA and the role of the Federal Energy Regulatory Commission (FERC) in 
this area has been confined to technical regulations. Following the Hackberry decision, a 
large number of LNG regasification projects surfaced and many of which are now close to 
finalisation (as shown in appendix D).

The position in the EU starts with mandatory TPA but with the possibility of exemption 
under Article 22 of the second Gas Directive. This is a different approach compared to the 
US, as in principal it treats LNG terminals in the same way as pipelines, in spite of obvious 
differences. Pipelines in many cases need to use the institution of “eminent domain” to 
ensure land rights on the route to be obtained, while LNG terminals may not need it 
because there is usually a multitude of potential sites. This would also permit competition, 

The	Belgian	TPA	Regime

Although no exemptions under Article 22 are granted for Belgium’s 
Zeebrugge terminal, all of the existing and expansion primary capacities at 
the terminal have been sold under long-term contracts. Through the open 
season procedures in 2003, the Qatar Petroleum / ExxonMobile consortium 
acquired a right to use the existing terminal for 20 years from 2007 (the 
right for the first four and a half years subsequently transferred to EdF), 
while Distrigas and GDF Suez obtained the expansion capacity that should 
become operational in 2008.

The second Gas Directive is interpreted as not prohibiting the conclusion 
of long-term contracts so long as it complies with the competition rules. 
In agreeing with these long-term contracts, the Belgian regulator, the 
Commission for Regulation of Electricity and Gas (CREG), evaluated whether 
these long-term contracts would block the market, or have detrimental 
impacts on the competition, or consolidate the shipper’s dominant 
position, or not. The non-discriminatory principle and open and transparent 
procedures were also important factors in this case. Furthermore, such other 
issues as the contribution to security of supply and the contract durations 
taken into account the financial risks specific to the investment (e.g. the 
contract durations limited to the depreciation periods) were examined.

Belgium’s TPA rules are designed to guarantee the non-discriminatory 
and transparency principles and, at the same time, provide the users and 
investors of LNG terminals with financial incentives. Under this mechanism 
the expansion of the Zeebrugge terminal is under way.
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as everyone has an equal opportunity to enter the business (as shown in the US section 
below). In addition, TPA does not necessarily prevent the long-term booking of capacity 
of regasification terminals (see Appendix G).

4.7.1.2	 Access	Regimes	in	the	Main	Regions

US

In 2002, the US Federal Energy Regulatory Commission (FERC) reversed the previous open 
access policy in a decision to approve an LNG terminal development in Hackberry, Louisiana 
(called the “Hackberry Decision”). In the decision, the FERC granted a preliminary approval 
to build the Hackberry LNG terminal (currently Cameron LNG) on the condition that the 
developer, Dynegy, could provide services to its affiliates under market-based tariff rates, 
instead of regulated cost-of-service rates. This means that in new LNG projects the parties 
can mutually agree to rates and terms and conditions of LNG terminal service and that new 
LNG terminals are therefore not required to offer open access service.

Prior to the decision, the industry had argued that open access requirements deterred 
investment in new LNG facilities and that investors had needed to have access to the import 
terminal capacity in order to secure a market for investment in the highly capital-intensive 
liquefaction plants abroad.

In the Hackberry decision, LNG import facilities are essentially treated as supply sources 
rather than as a part of the transmission segment in the chain. Gas sales from the LNG 
terminal are considered competitive with other sales of natural gas in the deregulated, 
competitive market. The Hackberry decision marked a departure from the previous open 
access policy. The FERC stated that it hoped the new policy to remove some economic 
and regulatory barriers would encourage investment in new LNG facilities. In fact after the 
Hackberry decision a large number of LNG projects came up, out of which a few has already 
become operational.

EU

Gas market reform began in the second half of the 1990s in Europe. The second Gas 
Directive (2003/55/EC), superseding the first directive (98/30/EC), stipulates: regulated 
TPA to LNG terminals; regulated tariffs; regulated or negotiated TPA to storage; legal and 
operational unbundling of network companies and other market opening measures. The 
Directive requires full opening of the gas market by July 2007.

The second Gas Directive is complemented by the Gas Regulation (Regulation (EC) No. 
1775/2005). The Regulation introduces qualitative requirements for access to transmission 
systems. Regulated tariffs need to be transparent and under cost-reflective methodologies, 
as opposed to market-based rates. It also requires: non-discriminatory capacity allocation 
mechanisms; the use-it-or-lose-it (UIOLI) principle at least on an operational basis; and the 
creation of the secondary capacity market.

Article 22 of the second Gas Directive sets out exemptions to the TPA. Under the exemption, 
investors can reserve the capacity for themselves or sell it at the market price. LNG projects 
require significant upfront investment. To investors in the liquefaction plants LNG terminals 
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are the strategic access point to the market. Without appropriate financial security, LNG 
projects do not take off. Like the Hackberry decision in the US, Article 22 aims at encouraging 
investment by providing exemptions for building new and upgraded infrastructure. In addition, 
Article 22 provides a grandfather clause for the contracts that existed before the directive.

Three terminals (Isle of Grain, South Hook and Dragon) in the UK and two (Rovigo and 
Brindisi) in Italy have been made exempt under Article 22. Exemption periods for these 
terminals are 20-25 years. All applications so far have been granted the exemption under 
the article. In Italy the exemptions cover 80% of the capacity, while in the UK 100% of the 
capacity is exempted.

It is worth noting that European directives need to be transposed into national laws, as 
the directives bind the EU member states and not directly the citizens. It is national laws 
that apply to the LNG terminals, and, as a result, the approaches would differ from one EU 
country to another.

In September 2007, the European Commission announced the third package of legislative 
proposals including amendments to the second Gas Directive and the Gas Regulation. In it 
the Commission proposes to impose more clearly defined TPA rules to LNG terminals. While 
the second Directive stipulates a general requirement that access has to be regulated, the 
third package aims at making the guidelines prepared by the regulators of the member 
countries and the European Regulators Group for Electricity and Gas (ERGEG) legally binding. 
The proposals include the provisions on how LNG terminal operators should offer third party 
access services and how they should allocate capacity and manage congestion. The third 
package also covers the transparency requirements and the measures for the secondary 
market in terminal-capacity.

In Belgium, the TPA regime consists of allocation of the primary capacity under long-term 
contracts through the open season process and the secondary capacity market supported 
by the UIOLI13 and anti-hoarding measures. Primary capacities at the Zeebrugge terminal 
have been fully subscribed under long-term contracts, while the new secondary market 
started in 2007. All capacity holders must inform the terminal operator, Fluxys, of unused 
slots two months in advance.

Regulations in France reserve parts of capacity for the “owner use” and the third party 
use (i.e. 90% of capacity at the new Fos Cavaou terminal for the project sponsors and 
10% is for third parties). Capacities are allocated on a first-come-first-served (FCFS) basis. 
Three conditions need to be met for the user to lose its allocated capacity: (i) there is 
underutilisation in allocated capacity in a terminal where there is no available capacity; 
(ii) the capacity holder refuses to sell the unused capacity on the secondary market at a 
higher price than the tariffs; and (iii) the capacity holder is unable to justify its behaviour.

In Greece, Operation Code for the National Natural Gas System, covering the transmission 
pipeline and the Revithoussa LNG terminal, is being prepared by the relevant authorities. 
Until the imposition of the code, the terminal is operated according to the existing practices 
and the Revithousa terminal currently offers the terminal services to third parties.

13 In Belgium, UIOLI reads use-it-or-lend-it.
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Continuous and spot services are offered at the Panigaglia terminal in Italy. Meanwhile, at 
the two terminals that have received exemptions (Rovigo and Brindisi), 80% of the capacity 
is exempted while the remaining 20% is under the regulated TPA regime. Regarding the 
UIOLI rules, the user loses the all exemption right if more than 20% of the exempted 
capacity is not used.

In Spain, the FCFS method is applied to allocate capacities. While 75% of the total capacity 
is set aside for contracts with a minimum duration of two years, 25% is for contracts of 
shorter than two years. No shipper can hold more than half of the short-term capacity at 
the same terminal. The UIOLI procedure is: the primary users need to notify the portion of 
the capacity they intend to use three months in advance; and the terminal operators inform 
the transmission system operator (TSO) of the unused capacities; then finally, the unused 
capacities are allocated to other interested parties.

Three terminals in the UK have been granted exemption for 100% of their capacities. In 
2003, the open season process of the Grain terminal (owned and operated by National 
Grid) took place, and BP / Sonatrach jointly acquire all of the Phase I capacity for a duration 
of 20 years. The Phase II (expansion) capacity at Grain has been contracted to Centrica, Gaz 
de France and Sonatrach. Under the exemptions, the South Hook terminal will provide 
services to the Qatargas II project for 25 years, while Dragon LNG has agreements with BG 
and Petronas for a term of 20 years. Other parties can obtain the secondary capacity from 
the primary capacity holders. To the extent that the primary or secondary capacity is not 
utilised, the terminal operator will offer the UIOLI capacity.

Turkey

Imports of natural gas to Turkey began in 1987 by pipeline from Russia via the western route 
across Ukraine, Moldova, Romania and Bulgaria. In 1994, in an effort to diversify natural gas 
supply, Turkey opened its first LNG regasification terminal at Marmara Ereglisi near Istanbul. 
The second terminal, Egegaz, began operating in 2006.

BOTAS (Petroleum Pipeline Corporation) had a monopoly over Turkey’s natural gas sector 
including import, wholesale and pricing before the Natural Gas Market Law was enacted 
in 2001. The law aims at creating a stable and transparent natural gas market based on 
competitive rules. Under the law BOTAS is required to release natural gas import contracts 
to new entrants in competitive tenders, until its import share falls below 20% by 2009. 
Contracts involving 3 bcm of natural gas imports have been transferred to third parties. The 
company will also undergo restructuring and will be divided into trade, transmission and 
storage companies after 2009.

EMRA (Energy Market Regulatory Authority) is responsible for developing and implementing 
the secondary regulations in the energy sector. While there exists a regulated TPA regime to 
the transmission pipeline system, detailed procedures for gas storage, LNG and distribution 
(operation rules) activities are currently under preparation.

India

While there have been discussions about the third-party access policy, the Indian government 
has yet to make a decision on this issue. However, the third party access to transmission 
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pipeline is starting to take place in the sector, as Indian Oil Corporation (IOCL) and Barat 
Petroleum Corporation (BPCL) used GAIL’s pipeline system in 2006. In the meantime, there 
have been no reports on the third party use of the LNG terminals.

Japan

Japan has 27 terminals and imports about 40% of the global LNG trade. The Japanese 
government recommends the negotiated TPA to LNG receiving terminals. This policy was 
originally adopted in the electricity / gas sector reforms of 2003. The guidelines on the 
negotiations between LNG terminal owners and potential users were included in “Guidelines 
for Proper Gas Trade” by the Fair Trade Commission and the Ministry of Economy, Trade and 
Industry in 2004.

According to the guidelines, it is desirable that LNG station operators prepare guidelines 
for third-party use and disclose sufficient information on surplus supply capacity, such as 
the facility capacity, operational status and expected operation schedule. When refusing an 
application for its use, the LNG terminal operators should make a written notification of the 
reasons for the refusal. When an LNG terminal operator concludes an agreement with an 
applicant, it should disclose such terms and conditions as the trade volume and the period 
of use. The guidelines also state that if a LNG terminal operator unreasonably rejects an 
application for the use, or impose unreasonable delay in the negotiations, it may constitute 
a violation under the Anti-monopoly Act.

Korea

Korea is the second largest importer after Japan, with Korea Gas Corporation (Kogas) being 
the world’s single largest purchaser of LNG. The country currently has a negotiated TPA 
regime to LNG terminals.

In November 1999, the Korean government announced its “Basic Restructuring Plan”, 
aiming at: separating import and wholesale businesses from Kogas; and instituting open 
access to all of Kogas’ facilities including LNG terminals and gas transmission network (the 
country currently has four terminals and around 2,500km of gas transmission pipelines); 
and privatising Kogas after dividing the corporate structure into three. However, the plan 
was not fully implemented due to oppositions from the labour union, the experience in 
California and changes in the LNG market. Only Kogas was privatised, without unbundling, 
in December 1999. At the end of 2004 the Korean government held 26% of the company.

Since 2001, companies such as those in the heavy industry or the electricity sector have 
been importing LNG for their own use, and then simply reporting it to the government. 
Before 2001, government approval was needed. In 2005, the Korean steel company Posco 
opened a receiving terminal at Gwangyang. Posco imports 550,000 tons of LNG a year. 
Furthermore, K-Power, a joint venture between Korean oil company SK and BP, started 
importing 600,000 tons per year in 2006 through Posco’s Gwangyang terminal.

In March 2003, the “Revised Plan” was announced, in which new entrants are encouraged to 
enter into import and retail businesses, while Kogas remains as the only wholesaler in the country 
and continues to own terminals and the gas transmission system. Companies that want to use 
Kogas’ terminals and gas transmission system need to negotiate directly with Kogas.
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In 2005, Posco reached an agreement with Kogas to use its transmission network capacity. 
Under the contract Posco transports gas from the Gwangyang LNG terminal to its ironworks 
in Pohang via Kogas’ pipeline system for the period between 2005 and 2015. In October 2006 
the Korean government proposed a bill which stipulated regulated access to transmission 
systems. The bill is currently under deliberation at the National Assembly.

4.7.2	 Terminal	Interface

Regasification terminals are categorised into three groups in relation to the LNG supply 
chain: integrated, tolling and merchant. The first one is the integrated model. In this 
model, the regasification terminal is a part of an integrated LNG chain. Terminals in this 
category normally receive LNG from specific sources. Most terminals in Japan belong to 
this model, owned and operated by utility companies, which are at the same time the 
buyers in the SPA. The South Hook terminal in the UK (currently under construction and 
to be operated by Qatar Petroleum / ExxonMobil when it is completed) is a part of an 
integrated project, Qatar Gas II. Distrigas, a subsidiary of GDF Suez, is the sole owner and 
user of the Everett terminal in the US.

The tolling model is the second one. In this model, the terminal owner / operator and the 
user are different entities. The owner sells unloading and regasification services to the 
user and receives a fee under a terminal use agreement (TUA). This model includes such 
“hub” terminals as Zeebrugge (Belgium), Isle of Grain (UK), Cove Point, Elba Island and 
Lake Charles (US).

The third terminal category is called the merchant terminal. India’s Hazira terminal (operated 
by Shell / Total) can be raised as an example. The Hazir terminal receives spot cargoes from 
LNG portfolios of the two companies that operate the terminal and resale the volumes to 
the downstream consumers. The terminal does not have long-term SPAs and reportedly 
suffers from low utilisation since its start-up in 2005.

4.7.3	 Terminal	Use	Agreement

In parallel with the development of TPA regimes, “hubs” are emerging in Belgium, Korea, the 
UK and the US, connecting LNG terminals with pipeline network. “Hub” terminals are normally 
supplied by various sources and used by different importers. Therefore, the terminal owner 
and user are separated, creating the need for terminal use agreements (TUAs) between the 
two. TUAs are concluded both inside and outside the TPA regime.

Services to be dealt with under a TUA include:

• Berthing vessels and unloading LNG

• LNG storage

• Regasification of LNG

• Gas delivery

Normally these services are provided on a UIOLI basis, or can be transferred to the third 
parties. However, the UIOLI system at regasification terminals is more difficult to implement 
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than that for pipeline, due to the scheduling of ships. The duration of TUAs is long-term; 
typically 20 years or more.

When there are multiple users at a terminal, problems could arise that usually do not exist 
at the terminals with specific users. Scheduling is a major issue and gas quality is another 
important issue. The UK and the US in particular face the pipeline quality specification issue, 
as most LNG streams have higher caloric values than the specifications for pipeline transport 
in these countries (see 2.3 “Regasification”).

As shown in Appendix G “Major Terminal Use Agreements” at the end of this report, the 
bulk of capacities at the existing and future “hub” terminals have been sold under long-term 
TUAs. Qatar Petroleum and ExxonMobil have bought the existing capacity of the Belgian 
Zeebrugge terminal for the period of 2007-2027. Meanwhile, the expansion capacities starting 
in 2008 and 2011 have been bought by the GDF Suez group. In the UK, BP / Sonatract jointly 
acquired the phase I capacity at the Grain LNG terminal in an open season process in 2003. 
The UK’s Dragon LNG terminal will be used by its main stakeholders, BG and Petronas. Since 
a minor shareholder, Petroplus, will not use the terminal a TUA is needed.

BP / Shell / StatoilHydro and other companies hold capacities of the Cove Point terminal in 
the US through long-term TUAs. Furthermore, the Cove Point expansion capacity, which is at 
the construction stage at this time, has been already bought by StatoilHydro on a long-term 
basis. Elsewhere in the US, BG / Marathon / Shell hold capacities at Elba Island, while BG has 
the right to use the Lake Charles terminal under a long-term TUA from 2001 to 2028.

These show IOCs’ strategy to secure access to the terminal capacity. This situation is unlikely 
to change in the near future, with the new policy in the US after the Hackberry decision and 
the practice to grant Article 22 exemptions in Europe.

4.8	 LNG	Investment

The amount of investment involved in an LNG project is huge and the way to finance the 
project defines many features of LNG trade and industry. LNG projects have almost all of the 
characteristics of energy investment. LNG projects are technology driven by nature. They 
are large-scale and capital-intensive, requiring a large upfront investment. The projects are 
run with large fixed costs and small variable costs, and have long project lives. There is very 
little room for the management to change the operation once it starts. LNG projects are 
idiosyncratic in the sense that they cannot be used for the other purposes than their original 
designs. A number of segments form an LNG supply chain. Success of a project in the LNG 
chain is dependent on developments in the other parts of the chain as well as on its own, 
and a failure in one part affects the entire chain. Contrary to pipelines that create a fixed 
linkage between the production and the market, the LNG chain is more flexible, allowing 
changes of suppliers and consumers.

4.8.1	 Investment	Outlook

According to the IEA’s “World Energy Outlook 2006”, investment requirement in the 
gas infrastructure will amount to a total of $3.9 trillion between 2005 and 2030, or 
$151 billion a year. This figure includes investment into field development ($2.20 trillion), 
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LNG facilities ($292 billion), LNG tankers ($76 billion), and the downstream sector ($1.36 trillion). 
In percentage terms, LNG facilities and tankers account respectively for 7% and 2% of the total 
investment in the gas sector. The IEA’s LNG facility category consists of liquefaction plants 
and regasification terminals. The Middle East and Africa will need the largest portions of 
investment to construct new liquefaction plants, while the rest is split almost evenly by the 
other regions. On the basis of this projection, the IEA assumes that LNG trade will increase 
from 185 bcm in 2005 to 470 bcm by 2030.

Figure 20: Investment in LNG Facilities (2005-2030)

Source: IEA

Equator	Principles

Project financing plays an important role in financing development projects 
throughout the world, which have particularly large impacts on the societies 
and environment of the emerging economies. The Equator Principles are 
based on the environmental standards of the World Bank and the social 
policies of the International Finance Corporation (IFC), to serve as a common 
baseline for commercial banks to set social and environmental guidelines in 
relation to project financing.

The principles ensure that the projects are financed and developed in 
a manner that is socially responsible and reflects sound environmental 
management practices: negative impacts on the ecosystem and communities 
should be avoided where possible; if these impacts are unavoidable, they 
should be reduced, mitigated and / or compensated appropriately.

The first set of the Equator Principles was launched in June 2003. Subsequent 
revisions took place in July 2006, to reflect ongoing learning and emerging 
good practices. Over 50 major financial institutions in the world have adopted 
the Equator Principles.
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4.8.2	 Financing	LNG	Projects

Financing gas projects faces many challenges. There are always uncertainties concerning 
costs, prices, markets and returns. Government regulations and policies have a large impact 
on the economics of gas projects. Gas development projects for the domestic market of 
developing countries in particular would have difficulties in obtaining finance from the 
international market. Contrarily however, commercially established, export-oriented LNG 
projects which are supported by long-term commitments by credible buyers or sales to 
deep and liquid markets have been financed by way of project finance. Most LNG exporting 
countries including several developing countries have successfully hosted LNG projects 
under project financing.

Figure 21: LNG Project Finance Structure

Source: Energy Charter Secretariat

The main reason why project finance is chosen to finance LNG projects is that the investment 
is so large that no single company can take the risks associated with the project. In many cases 
the entire LNG chain is developed simultaneously (natural gas fields, liquefaction plants, LNG 
tankers, regasification terminals and pipelines) and requires a huge amount of investment.

Such projects involve many participants: gas producers, construction / engineering 
companies, ship builders, electricity / gas utilities, pipeline companies, distributors, 
consumers, banks, insurance companies and the governments of exporting and importing 
countries. In project finance, the risks are shared by the project participants who are best 
suited to handle them. Project finance is also an effective instrument to attract foreign 
investment for those host governments which do not want to increase public sector 
borrowing. In addition, project finance plays a role to bring in foreign skills, equipment and 
know-how to the host countries.
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Project finance is used to finance infrastructure, industry, natural resources and public service 
projects. In particular, it is commonly employed in the oil and gas sector. Ships and aircrafts are 
also financed under similar methodologies based on limited recourse terms. In project finance, 
the bulk of finance is provided in the form of debt and paid back principally out of the cash 
flow generated by the project. In many cases the borrower is a special purpose corporation, 
created for the project to shield the sponsors from debts and risks of the project. A special 
purpose corporation normally owns no assets except for the project. The figure below shows 
a schematised LNG project finance structure with a special purpose corporation.

While “non” or “limited recourse finance” is often used in the same context as “project finance”, 
the term itself means that lenders have no or limited recourse to the assets of borrowers or 
sponsors. Conversely in corporate financing, lenders have recourse to all assets of borrowers.

Limited recourse financing was already used to finance maritime voyages in the Greek and 
Roman times. In the 19th century railways in India and South Africa as well as the Panama 
Canal were constructed with many features of the modern limited recourse financing. The 
US oil and gas industry have been using the project financing techniques since the early 20th 
century. The most prominent example came in the early 1970s when BP’s Forties field in the 
North Sea was developed under project financing. Then, project finance spread over many 
projects in different sectors in various parts of the world in the 1980s.

4.8.3	 Export	Credit	Agencies	and	Multilateral	Agencies

Export credit agencies and multilateral agencies play an important role in project financing. 
Export credit agencies are created by governments to assist exports of goods and services from 
the country, and can provide aid or assistance to developing countries. They include the Export 
Credits Guarantee Department (ECGD) of the UK, the Export-Import Bank (Exim) and Overseas 
Private Investment Corporation (OPIC) of the US, and Japan Bank for International Cooperation 
(JBIC) / Development Bank of Japan (DBJ). Multilateral agencies are such intergovernmental 
organisations as the World Bank, the European Bank for Reconstruction and Development 
(EBRD) and the Asian Development Bank (ABD). Export credit agencies and multilateral agencies 
normally do not act as lead lenders or project promoters but participate in syndicate loans.

Involvement of these institutions provides political risk insurance, government guarantee and 
long-term loans with low interest rates, which commercial banks and insurance companies 
would not be able to make available. Involvement of JBIC and DBJ are a good example in the 
LNG sector. In tandem with Japan’s policy to diversify energy sources after the oil crises in the 
1970s, they have been extending loans to liquefaction plants, LNG tankers and regasification 
terminals that supply LNG to Japan.

4.8.4	 Mitigating	Risks

Large-scale, long-term investments such as LNG projects face many risks. The following 
table summarises the political, legal, technical, economic and other risks. The Energy Charter 
Treaty is designed to mitigate some of political and legal risks. As described above, the most 
important element in the project finance structure is who takes what risks. The risks need 
to be analysed at the early planning stages and allocated to the project participants who 
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can best handle them. For example, it is essential for an LNG project to secure feed gas 
supply throughout the project life. The risks can be mitigated through technical audit on 
the reserves and by a long-term gas supply agreement with the gas producers. Similarly, 
engineering companies that build the facilities are normally required to submit completion / 
performance guarantees.

Table 2: Risks to LNG Projects

Category Example

Political / legal risks Geopolitics
Energy and environmental polices / energy sector reforms
Taxes / profit transfer
Expropriation / jurisdiction

Technical risks Natural gas supply (reserves and production) / gas quality
Construction / delay in completion / cost-overrun
Performance / operation

Economic risks Macroeconomics conditions
Tanker availability
Access to receiving terminals and storage capacities
Supply and destination flexibility
Access to pipeline transmission and distribution network
Marketing / prices
Foreign currency exchange

Other risks Natural disasters
Strikes / civil unrests / wars / terrorism

Source: Energy Charter Secretariat

Revenue risks are critical for lenders as their primary concern is security of cash flow from the 
LNG project. LNG projects are traditionally structured in a way that creates stable cash flows 
along the LNG chain. Liquefaction capacities are covered by long-term SPAs and take-or-
pay obligations. These security measures are enhanced by dedicated tankers and terminals. 
In addition, lenders regularly monitor cash flows and have control over the bank accounts. 
In many cases, lenders require borrowers and other project participants to have an escrow 
bank account in London or New York where lenders are entitled to refuse withdrawals from 
the account under their national laws.

4.8.5	 Recent	Trends

LNG project financing is changing due to developments in and outside the LNG sector. In the 
current LNG market, lenders can no longer rely solely on the above-mentioned traditional 
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model. Financing is becoming more complex because of many factors touched upon in this 
chapter, such as cost inflation, destination flexibility, pricing and others.

More detailed and careful analysis and planning are required on all parts of the LNG chain. 
They need to cover everything from upstream political risks, project cost overruns and 
completion delays, to the downstream market competition, tanker availability and third 
party access regime to terminals and pipeline (or exemption from it). Furthermore, turmoil 
in the global financial market and credit crunch are likely to tighten the lending market. 
Lenders are less willing to provide loans to projects with risks now.

On the other hand, high oil and gas prices and larger cash revenues resulting in recent years 
have made corporate financing available to companies as an option to finance LNG projects. 
Particularly in a tight construction market as it is today, engineering companies do not take 
on the cost overrun risk, and, therefore, the risk has been transferred to sponsors. Under 
these circumstances, the differences diminish between project finance and corporate finance 
in the construction period. While the number of companies that can take a several-billion 
dollar project under the corporate balance sheet is quite limited, Australia’s Woodside can 
be raised as an example. The company funds its Pluto projects (currently under construction) 
out of its free cash flow and corporate debt. One advantage of corporate financing is the 
flexibility and speed in the decision making and project management.

In addition, companies can use a balance sheet loan to construct facilities and then replace 
it with project debts after the operations begin. This refinancing strategy practically 
combines merits of corporate financing and project financing. Bonds are also used to 
finance LNG projects. Bonds connected to the Qatar projects were issued in the market 
in 2004-2006. Since bonds have less flexibility (and fewer obligations), they are used in 
combination with bank loans.
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CHAPTER 5

ENERGY	CHARTER	TREATY	
PROVISIONS	RELEVANT	TO	LNG

Government negotiators had LNG in mind when 
negotiating the Energy Charter Treaty. LNG is specified as an 

“Energy Material / Product” in Annex EM to the Treaty, and trade, transit 
and investment related to LNG are under the coverage of the Treaty.
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5.1	 WTO	Issues	to	Be	Considered	for	LNG	Trade

5.1.1	 Non-discriminatory	Treatment	for	LNG	Products

ECT integrates references to WTO trade rules including GATT, which regulates the terms 
under which goods are traded. Gas, including LNG, constitutes a good subject to GATT 
rules, including Most-Favoured Nation (MFN) treatment for import / export and national 
treatment in internal market.

All border measures such as customs duties, other charges or any import or export 
formalities or rules have to be applied on the MFN basis. If any advantage or privilege is 
conferred to products from one country, they should be extended to products from other 
countries. No discrimination can take place between imports on the basis of their origin 
or between exports on the basis of their destination.

The fact that the “best endeavour” obligation only now exists in the ECT with respect 
to tariff standstill, does not affect the non-discrimination principle. Although there is 
no obligation not to increase import / export tariff levels, whatever level of tariffs is 
imposed, it should be applied equally for all imports. Similarly, in respect of customs 
duties or taxes on exports, no distinction can be made depending on the destination of 
the energy product.

The above requirement of non-discrimination is however applicable only with respect 
to “like products”. The factors to consider in deciding whether two products are “like” 
and should be treated equally include the physical characteristics, the products’ end-
uses in a given market, consumers’ tastes and habits, which change from country to 
Country, the product’s properties, nature and qualities. Moreover, it is generally accepted 
that the method of tariff classification can be used as one of the elements to determine 
whether products are “like”. What counts is whether the distinction made between the 
two products affects the competitive relationship in the market place. It seems plausible 
to some that since LNG has a different entry in tariff classification from natural gas in its 
gaseous state, as well as having different properties and qualities, it is not “like” natural 
gas in its gaseous state. In this case it would seem possible to treat LNG differently 
compared to pipeline gas.

As to the internal measures (such as taxation or internal regulations applicable inside 
the country, after the imports have crossed the border), national treatment has to be 
granted to similar foreign-originated products. This obligation applies in respect of “all 
laws, regulations and requirements affecting the internal sale, offering for sale, purchase, 
transportation, distribution or use.”

But even if LNG and pipeline natural gas were not considered “like” products, it is beyond 
doubt that these two categories constitute “directly competitive or substitutable products”. 
Minimal difference in tax treatment is tolerated for these categories of products. Moreover, 
for unlawful discrimination to exist it needs to be proven that the difference between 
taxation levels is applied “as to afford domestic protection.”
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5.1.2	 Access	to	Transportation	Network

LNG trade is linked to a fixed infrastructure, although in somewhat a different way compared 
to pipeline gas: in addition to transportation by pipeline of gas when it is in a gaseous state, 
LNG chain comprises liquefaction and regasification facilities. LNG trade thus depends on 
availability or possibility to build additional LNG terminals, liquefaction and regasification 
facilities, as well as eventual access to transportation pipelines.

Under Art. III:4 of GATT “The products of the territory of any contracting party imported into 
the territory of any other contracting party shall be accorded treatment no less favourable 
than that accorded to like products of national origin in respect of all laws, regulations and 
requirements affecting their internal sale, offering for sale, purchase, transportation, distribution 
or use.” Because of the inclusion of transportation and distribution in the text of Art. III:4, a 
question arises whether Art. III:4 could be construed to impose a commitment to grant non-
discriminatory grid access for imported gas. A difference in transportation or distribution 
charges is however explicitly justified if it is “based exclusively on the economic operation of 
the means of transport and not on the nationality of the product concerned.” In conclusion, 
economic reasons may justify a higher charge for transport of imported products.

Another issue of consideration is related to the fact that fixed infrastructure linked to an LNG 
chain is operated mostly by private entities that are not subject to GATT obligations. In cases 
where it is the State Trading Enterprises that operate such fixed infrastructure Art. XVII of 
GATT can be invoked. The coverage of Art. XVII is not limited to state enterprises and state 
ownership is not the major criteria. Most importantly, Art. XVII applies to any enterprises that 
possess exclusive or special privileges granted by the state. Considering that new facilities 
for LNG could eventually be constructed, control or ownership of terminals hardly qualifies 
as a special right or privilege, even if they were initially built by the state. Moreover, although 
provisions on state trading are far from clear, there are strong indications that they do not 
require national treatment, but only MFN.

Access to transportation services may be subject to specific commitments under GATS mode 
2 which is related to services supplied “in the territory of one Member to the service consumer 
of any other Member.” If the commitments had been made under GATS with respect to gas 
transportation and distribution services, the question is whether such commitments would 
possibly imply an obligation to grant the grid access to foreign producers. The problem is 
however very few commitments were taken by WTO members in this respect.

5.1.3	 Construction	of	New	Infrastructure

While the ECT contains non-discrimination requirements on post-investment stage, it 
does not provide a framework for access to building new LNG infrastructures on a non-
discriminatory basis (not even on the MFN basis) – the latter would translate into commitments 
on pre-investment. For cases of transit, Article 7(4) of ECT provides that in case transit cannot 
be achieved through existing capacity, the Contracting Parties “shall not place obstacles in 
the way of new capacity being established”. There are however no similar provisions with 
respect to non-transit related pipeline transportation or construction of other forms of fixed 
infrastructure such as LNG terminals.
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Figure 22: Structure of the WTO Legal Framework

Source: Energy Charter Secretariat

Although GATT does not currently have investment rules, General Agreement for Trade in 
Services fills this gap to a certain extent. For instance, commitments may be undertaken 
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in a specific services sector in mode 3 (commercial presence), which gives the right of 
establishment on a territory of another WTO Member for the purpose of providing services. 
The distinction should however be made between building a plant for provision of 
regasification services and regasification of one’s own LNG. Would the latter still meet the 
criteria of a service for which a commitment was undertaken?

Closely related to the above, another acute issue is: can liquefaction and gasification be 
classified as services? The issue has been debated in the negotiations on services in WTO, 
on how to distinguish between production itself and production-related service processes. 
One of the proposals was to consider production performed by an entity which owns the 
raw material not covered by GATS, while production for a fee on a contract basis is covered.

The above would translate into the conclusion that if it is the LNG owner that carries out 
regasification, this would constitute a part of the production process rather than be a service 
provision. However, if the company carries out regasification not only of its own LNG but 
also on a fee basis for other LNG supplies, this arguably would be covered by GATS.

In conclusion, there are no clear-cut international rules or commitments prescribing access to 
networks and permission to allow building LNG terminals. The inability of market operators 
to build new an infrastructure in a reasonable time frame is likely to seriously impede the 
development of LNG trade. Failure to create respective rules would run counter interests 
of those countries that emphasise importance of security of energy supply. ECT provides 
a more or less ready-made set of rules from which to work: it has a detailed, carefully 
negotiated multilateral energy investment protection instrument. It would however, need 
further extension to address the pre-investment phase.

5.2	 LNG	Trade	and	the	Energy	Charter	Treaty

Traditionally discussions on the Energy Charter Treaty and its coverage overlooked LNG, 
despite the fact that the treaty’s provisions apply to it to the same extent as to the other 
energy commodities. This perceived view could be caused by the nature of LNG industry 
and LNG transportation and trade peculiarities, which would imply its limited scope and 
individual application, especially at the beginning of international LNG trade developments. 
However, with the current trends in LNG industry and the rapid increase of LNG trade, this 
view is changing and the application of ECT rules becomes more apparent.

In this section we will briefly overview two pillar provisions of the Treaty, namely trade 
and transit and analyse their application to LNG industry. Another core part of the Treaty, 
investment protection provisions will be discussed at length later, under the Chapter 5.

The trade and transit provisions of the Energy Charter Treaty are founded on the 
fundamental principles of freedom of transit, non-discrimination, transparency and a 
commitment to the progressive liberalisation of international trade in energy. It includes 
an obligation to treat energy in transit in no less favourable manner than its provisions 
treat such materials and products in transit in no less favourable manner than its provisions 
treat such materials and products originating in or destined for its own area. Moreover, 
Contracting Parties are under obligation not to permit interruption or reduction of of 
transit flows in case of a dispute. If the transit can not be effectuated on commercial terms 
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through existing facilities, the Contracting Parties are obliged not toplace any obstacles 
to construction of new capacity.

The Trade Amendment to the Treaty of 1998 also expands the Treaty’s scope to cover trade 
in energy related equipment, and set out a mechanism for introducing in future a legally 
binding stand still on customs duties and charges for energy related imports and exports.

The provisions of the Treaty (i) do not oblige any Contracting Party to introduce mandatory 
third party access or (ii) prevent the use of pricing systems which, within a particular category 
of consumers, apply identical prices to customers in different locations.

The trade and transit provisions of the Energy Charter Treaty create a sound energy-related 
trade regime between all 51 parties to the Treaty. Currently, as discussed earlier in this report, 
there are nine member countries within the Energy Charter constituency that import and 
two that export LNG.14 Rapidly expanding LNG trade is expected to involve more countries 
and play an increased role in energy security issues round the globe.

5.2.1	 Trade	Rules	under	the	ECT

The Treaty is very conventional in its approach towards the trade provisions, and follows the 
trade regime of the World Trade Organisation (WTO). The intention of this approach is to set 
up uniform rules to apply to the energy trade between all member states, even if they are 
not members of GATT / WTO. This means that the Treaty deals with those signatories that are 
not members of GATT as if they were GATT members – only, of course, for trade in Energy 
Materials and Products.

For trade relationships between WTO Members and those non-WTO Members which are 
parties to the ECT, there are Interim Provisions on Trade-Related Matters in the Treaty. These 
provisions also apply to trade relations among non-WTO members by making the substantive 
rules of GATT 1947 and Related Instruments applicable to all ECT countries, using a reference 
technique. These rules have been updated to WTO rules in an amendment to the Treaty, 
which was agreed in April 1998.

The trade-related provisions of the ECT apply exclusively to trade in the energy sector, 
including fossil fuels, such as coal, natural gas, liquefied petroleum gases and other gaseous 
hydrocarbons,15 petroleum and petroleum products as well as nuclear energy, electricity, fuel 
wood and charcoal. Therefore the trade provisions of the Treaty are fully applicable to the 
LNG trade. Moreover, the Trade Amendments extends the ECT trade rules to energy-related 
equipment (See discussion below in Section 5.2.2 “The Trade Amendment”).

As for import and export tariffs related to the energy sector, there is at present a “soft law” 
commitment not to increase import- or export-related tariffs and other charges of any kind. 
There is the option to increase tariffs or other charges, but this will be subject to a notification 
and consultation procedure.

14 See 4.1 “Growing LNG Trade”. Importing countries are Portugal, Spain, France, the UK, Italy, Belgium, 
Greece, Turkey and Japan; exporting countries are Australia and Norway.

15 Annex EM to the Energy charter Treaty, article 27.11.
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For the resolution of trade related disputes, the Treaty provides for a mechanism which is 
modelled according to WTO dispute settlement procedure, which will apply to all trade 
disputes among Contracting Parties in which at least one non-WTO Member is involved.

5.2.2	 The	Trade	Amendment

The Amendment to the Trade-Related Provisions of the Energy Charter Treaty, which was 
agreed by the Charter Conference16 on 24 April 1998, brings the trade-related provisions of 
the Energy Charter Treaty up-to-date with WTO rules. The essence of change is:

1. Applicability of most of the substantive provisions of WTO’s Multilateral Agreements 
on Trade in Goods.

All the rules of WTO’s Multilateral Agreements on Trade in Goods17 apply, subject to some 
additional rules and modifications, except those rules which are listed as not applicable.

Under the Amendment the reference to applicable WTO rules is dynamic and therefore 
up to date provisions procedures and practice on trade in goods will apply in future. 
Appropriate provisions for accommodating new and revised WTO rules have also 
been included.

2. Extensions of this WTO-based regime to Energy-Related Equipment.18

The amended trade regime has been expanded to cover more than 70 categories of 
items of energy related equipment, such as tubes and pipes; containers for compressed 
or liquefied gas (of iron, steel or aluminium, of more than 1,000 liters); gas, liquid or 
electricity supply meters; floating or submersible drilling or production platforms; 
transformers etc. The listing of equipment items is based on tariff headings of the World 
Customs Organisation’s harmonised system. This is a significant enlargement of the 
scope of the ECT which ensures that investors will have access to equipment of their 
choice for energy sector investments on a non-discriminatory basis. This achievement 
is therefore an important element in ensuring investors’ confidence.

3. Opening the way for future legally binding tariff commitments for Energy Materials and 
Products as well as for Energy-Related Equipment.

The trade rules provide for a best endeavour tariff commitment for both Energy 
Materials and Products and Energy-Related Equipment. This is complemented by a 
provision for moving agreed items to the level of a legally binding tariff commitment 
at a later date by an Energy Charter Conference (the Conference) decision requiring 
a unanimous vote, without having to go through a formal amendment procedure. 
Annual reviews by the Conference will examine the possibility of moving items to a 
legally binding commitment.

The general legally binding tariff commitment provided for in the Amendment is based 
on applied tariff rates. That commitment is subject to future listing in Annexes BR / BRQ. 

16 The Energy Charter Conference, an inter-governmental organisation, established by the 1994 Energy 
Charter Treaty is the governing and decision-making body for the Energy Charter process.

17 Annex 1A to the WTO Agreement.

18 Annex EQ1 to the Energy Charter Treaty, List of Energy-related Equipment.
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When the Conference in some future takes the decision on moving items to the legally 
binding standstill commitment, it will also decide on the listing countries in those 
Annexes. An opting-out procedure is provided for countries which are not applying the 
Amendment and which are not listed in those Annexes when the Conference takes a 
decision to move items to a legally binding tariff commitment.

4. WTO-inspired improvements in the panel-based dispute settlement mechanism of the 
Energy Charter Treaty for trade related disputes.

This dispute settlement mechanism originally was modelled according to the Uruguay 
Round dispute settlement procedure. The Amendment provides for guidance by WTO 
rules and procedures on dispute settlement and it specifically rules that panels shall 
be guided by the interpretations given to the WTO Agreement within the framework 
of the WTO Agreement.

The new roster of panellists will contain persons named for that purpose in the context 
of the Dispute Settlement Understanding (DSU) of the WTO and persons who served as 
panellists on GATT or WTO dispute settlement panels. In addition, procedures for non-
violation complaints modelled according to Article 26 of the DSU have been included.

Pending ratification by the parties to the Energy Charter Treaty, the Amendment applies 
provisionally. The Trade Amendment will stimulate the introduction of WTO-compatible 
legislation in non-WTO members who are party to the Energy Charter Treaty.

As of the time of writing, 33 countries have ratified the Amendment, against the 35 
required for the Trade Amendments to enter into force.

5.2.3	 Trade-Related	Investment	Measures

Matching the respective Uruguay Round results, the Energy Charter Treaty incorporated in 
its Article 5 and Annex TRM most of the content and language of the Agreement on Trade 
Related Investment Measures which is now part of Annex 1A to the WTO Agreement.

The provision reiterates the prohibition of trade-related investment measures that are 
inconsistent with Articles III (National Treatment on International Taxation and Regulation) 
or XI (General Elimination of Quantitative Restrictions) of the GATT. Such measures include 
“local content requirements”, “trade balancing requirements”, “foreign exchange restrictions” 
and “domestic sales requirements”. In other words prohibited investment-related measures 
include measures that: a) require purchase of goods from domestic origin or domestic 
sources, b) restrict the purchase or use of imported goods by domestic enterprises, c) restrict 
imports by restricting access to foreign exchange inflows attributable to the enterprise, 
or d) impose export limits which are linked to local production. It is worth noting that the 
“Exhaustive List” of such TRIMs which is contained in the WTO Agreement has almost word 
by word been taken over by Article 5 ECT.

The applicable state-to-state dispute settlement mechanism under Annex D has briefly 
been mentioned in the trade context. In addition, and going beyond WTO provisions in 
this respect, the ECT provides for investor-to-state dispute resolution (Article 26 ECT) that 
applies (through Article 10(11) ECT) inter.alia to breach of TRIMs obligations.
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5.2.4	 Competition	Rules

An objective of the Treaty is to create modern and compatible legislation and regulation 
on competition in all ECT countries. To achieve that, elements of cooperation have been 
introduced into the ECT competition provision requiring countries with experience in 
applying competition rules to give full consideration to providing other Contracting Parties, 
within available resources, “technical assistance on the development and implementation 
of competition rules” (Article 6(3) ECT).

The Treaty’s regular dispute settlement mechanism has, except for recourse to the use 
of diplomatic channels, expressly been declared not applicable to disagreements on 
competition (Article 6(5) ECT). A special notification procedure has been introduced, 
providing for consultations (Article 6(5) ECT).

Because the provisions of the Treaty were novel in several signatory states, transitional 
arrangements permitted certain states with economies in transition to temporarily suspend full 
compliance with the obligations to have competition legislation. Provisions on competition were 
the most common transitional measure reserved by Contracting Parties according to Annex T.

These Transitional Measures have now elapsed for all Contracting Parties who were entitled 
to transitional arrangements.

5.2.5	 Transit

The transit provisions of the Energy Charter Treaty promote the GATT principles of freedom 
of transit and non-discrimination. It includes an obligation to treat energy in transit in no less 
favourable manner than its provisions treat such materials and products in transit in no less 
favourable manner than its provisions treat such materials and products originating in or 
destined for its own area. In addition to this the Treaty prohibits interruption of transit flows 
and placing any obstacles to construction of new energy transport facilities. It also contains a 
specific conciliation procedure for disputes over energy transit. The Treaty is the first to provide 
specific rules for transit by fixed infrastructure at international level, designed to ensure the 
security and non interruption of transit.

The Energy Charter Treaty defines transit as “the carriage through the Area of a Contracting 
Party, or to or from port facilities in its Area for loading or unloading, of Energy Materials and 
Products originating in the Area of another state and destined for the Area of a third state, so 
long as either the other state or the third state is a Contracting Party”.19

Though marine transportation is not covered under the Treaty, definition of the Energy 
Transport Facilities includes fixed facilities designed specifically for handling Energy Materials 
and Products, which suggests that the LNG loading and off-loading terminals are considered to 
be the fixed infrastructure and therefore covered under the Article 7 of the Treaty (see below).

This means that cases, in which feed gas for LNG or regasified gas from LNG is transported 
by pipeline, fall under the transit provisions of the treaty as long as LNG / natural gas is 
crossing at least two national boundaries, one of which is between Contracting Parties.

19 Article 7(10) of the Energy Charter Treaty.
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There have been a few cases involving LNG transit (e.g. Portugal’s gas imports by pipeline 
via Spain where LNG was regasified). Increasing trade in LNG is likely to induce more transit 
cases in the foreseeable future.

5.3	 LNG	Projects	and	Investment	Protection	under	the	Energy	Charter	Treaty

The investment protection provisions of the ECT are well known. Moreover, they have been 
analysed in numerous books and articles.20 A detailed review of the ECT investment protection 
provisions per.se is therefore beyond the scope of this study. Following a brief summary of the 
ECT investment protection regime, this section will analyse the specific issues raised by the 
application of the ECT investment protection provisions to the context of LNG projects.

5.3.1	 Summary	of	the	ECT	Investment	Protection	Regime

The ECT investment protection regime essentially consists of a series of substantive obligations 
owed by Contracting Parties to Investors of other Contracting Parties (Part III – Articles 10-17), 
together with an investor-state dispute settlement provision (Article 26 in Part V). The following 
brief summary of these provisions is not intended as a substitute for the text itself, and a.fortiori 
cannot serve as a substitute for professional advice in relation to any doubtful points.

Within Part III, Article 10 (Promotion, Protection and Treatment of Investments) sets out 
the basic obligations owed by Contracting Parties in relation to Investments of Investors 
of other Contracting Parties. These include firm obligations in relation to investments once 
made (these are set out in detail below), together with less firm obligations in relation to the 
making of investments stage.

Article 11 (Key Personnel) obliges each Contracting Party to examine in good faith requests 
by key personnel employed by an Investor of another Contracting Party to enter and remain 
temporarily within that Contracting Party’s Area for the purpose of dealing with Investments.

Article 12 (Compensation for Losses) obliges each Contracting Party to offer the more favourable 
of most-favoured-nation or national treatment in respect of compensation to Investors of other 
Contracting Parties for losses with respect to their Investments in its Area arising from war or 
other armed conflict, national emergency, civil disturbance, other similar events.

Article 13 (Expropriation) provides that Investments of Investors of a Contracting Party in the 
Area of another Contracting Party may only be nationalised, expropriated or subjected to 
equivalent measures, on certain conditions. These are set out in detail below.

Article 14 (Transfers Related to Investments) obliges each Contracting Party to guarantee the 
freedom of transfer, in convertible currency, of capital, returns and other payments relating 
to Investments in its Area of Investors of any other Contracting Party.

Article 15 (Subrogation) provides that an indemnifying agency designated by a Contracting 
Party (i.e. essentially a state export credit insurer) which indemnifies an Investor of that 

20 Refer, for example, Investment Arbitration and the Energy Charter Treaty (ed. Ribeiro) (JurisNet, 2006) 
and The Energy Charter Treaty: An East-West Gateway for Investment & Trade (ed. Wälde) (Kluwer Law 
International, 1996).
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Contracting Party in relation to an Investment in the Area of another Contracting Party 
shall be subrogated21 to any claim under the ECT in relation to that Investment to which the 
original Investor was entitled.

Article 16 (Relation to Other Agreements) provides that where, between two or more 
Contracting Parties, another international agreement (in addition to the ECT) is in force in 
relation to investment protection and dispute resolution, an Investor of any such Contracting 
Party is entitled to invoke whichever provision, from either such international agreement, is 
more favourable to the Investor.

Article 17 (Non-Application of Part III in Certain Circumstances, also known as “denial of 
advantages”) provides that each Contracting Party reserves the right to deny the advantages 
of Part III in two situations. The first relates to mailbox companies, i.e. legal entities controlled 
by citizens of a third state and having no substantial business activities in the Area of the 
Contracting Party where they are organised. The second is the situation where an Investment 
is ultimately owned from a third state against which the denying Contracting Party maintains 
diplomatic or economic sanctions.

The key Part III provisions likely to assume relevance in relation to the protection of 
existing LNG-related investments are Articles 10(1) and (7) and 13(1). These are accordingly 
reproduced in full in the text box below.

As stated above, investor-state dispute resolution is covered by Article 26 (Settlement 
of Disputes between an Investor and a Contracting Party). Article 26 forms part of Part V 
(Dispute Settlement) of the ECT.

Article 26 relates to disputes between a Contracting Party and an Investor of another 
Contracting Party relating to an Investment of the latter in the Area of the former, which 
concern an alleged breach of an obligation of the former under Part III (discussed above).

Article 26(1) provides that such disputes should, where possible, be settled amicably. If this 
is not possible within three months, Article 26(2) provides that the Investor may choose to 
submit the dispute for resolution to the courts or administrative tribunals of the Contracting 
Party, or in accordance with any applicable previously agreed dispute settlement procedure, 
or to international arbitration in accordance with the following paragraphs of Article 26.

To summarise, these offer the Investor a choice among ICSID arbitration (subject to certain 
nationality conditions), ad hoc arbitration under the UNCITRAL Arbitration Rules, and an 
arbitral proceeding under the Arbitration Institute of the Stockholm Chamber of Commerce.

Article 26(3) establishes certain exceptions to the Investor’s right to international arbitration. 
First, Contracting Parties listed in Annex ID to the ECT22 do not consent to international 
arbitration where the Investor has previously submitted the dispute to local courts or 

21 Subrogation means “the substitution of one person in the place of another with reference to a lawful claim, 
demand or right so that the person who is substituted succeeds to the rights of the other, in relation to the 
debt or claim and its rights, remedies and securities” (Black’s Law Dictionary (6th ed., 1990)).

22 At the time of writing, these were: Australia, Azerbaijan, Bulgaria, Croatia, Cyprus, Czech Republic, 
European Communities, Finland, Greece, Hungary, Ireland, Italy, Japan, Kazakhstan, Mongolia, Norway, 
Poland, Portugal, Romania, Russian Federation, Slovenia, Spain, Sweden, Turkey.
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tribunals or in accordance with a previously agreed dispute settlement procedure (the “fork 
in the road” exception). Second, Contracting Parties listed in Annex IA23 do not consent to 

23 At the time of writing, these were: Australia, Hungary, Norway.

ECT	Article	10	Promotion,	Protection	and	Treatment	of	Investments

(1) Each Contracting Party shall, in accordance with the provisions of this Treaty, 
encourage and create stable, equitable, favourable and transparent conditions 
for Investors of other Contracting Parties to make Investments in its Area. Such 
conditions shall include a commitment to accord at all times to Investments 
of Investors of other Contracting Parties fair and equitable treatment. Such 
Investments shall also enjoy the most constant protection and security and no 
Contracting Party shall in any way impair by unreasonable or discriminatory 
measures their management, maintenance, use, enjoyment or disposal. In no case 
shall such Investments be accorded treatment less favourable than that required 
by international law, including treaty obligations. Each Contracting Party shall 
observe any obligations it has entered into with an Investor or an Investment of an 
Investor of any other Contracting Party…

(7) Each Contracting Party shall accord to Investments in its Area of Investors of other 
Contracting Parties, and their related activities including management, maintenance, 
use, enjoyment or disposal, treatment no less favourable than that which it accords 
to Investments of its own Investors or of the Investors of any other Contracting Party 
or any third state and their related activities including management, maintenance, 
use, enjoyment or disposal, whichever is the most favourable.

ECT	Article	13	Expropriation
(1) Investments of Investors of a Contracting Party in the Area of any other Contracting 

Party shall not be nationalised, expropriated or subjected to a measure or measures 
having effect equivalent to nationalisation or expropriation (hereinafter referred 
to as “Expropriation”) except where such Expropriation is:

(a) For a purpose which is in the public interest;
(b) Not discriminatory;
(c) Carried out under due process of law; and
(d) Accompanied by the payment of prompt, adequate and effective compensation.

Such compensation shall amount to the fair market value of the Investment expropriated 
at the time immediately before the Expropriation or impending Expropriation became 
known in such a way as to affect the value of the Investment (hereinafter referred to as 
the “Valuation Date”).

Such fair market value shall at the request of the Investor be expressed in a Freely 
Convertible Currency on the basis of the market rate of exchange existing for that currency 
on the Valuation Date. Compensation shall also include interest at a commercial rate 
established on a market basis from the date of Expropriation until the date of payment.
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international arbitration with respect to disputes arising under the last sentence of Article 
10(1) (the “umbrella clause”).

It is apparent that the investment protection and investor-state dispute settlement provisions 
of the ECT rely heavily on the defined terms “Investment” and “Investor”. The definitions of 
these terms are to be found in Article 1(6) and 1(7) (see text box below).

ECT	Article	1	Definitions

As used in this Treaty:…

(6) “Investment” means every kind of asset, owned or controlled directly or indirectly 
by an Investor and includes:

(a) tangible and intangible, and movable and immovable, property, and any 
property rights such as leases, mortgages, liens, and pledges;

(b) a company or business enterprise, or shares, stock, or other forms of equity 
participation in a company or business enterprise, and bonds and other debt 
of a company or business enterprise;

(c) claims to money and claims to performance pursuant to contract having an 
economic value and associated with an Investment;

(d) Intellectual Property;
(e) Returns;
(f) Any right conferred by law or contract or by virtue of any licences and permits 

granted pursuant to law to undertake any Economic Activity in the Energy Sector.

A change in the form in which assets are invested does not affect their character as 
investments and the term “Investment” includes all investments, whether existing at or 
made after the later of the date of entry into force of this Treaty for the Contracting Party of 
the Investor making the investment and that for the Contracting Party in the Area of which 
the investment is made (hereinafter referred to as the “Effective Date”) provided that the 
Treaty shall only apply to matters affecting such investments after the Effective Date.

“Investment” refers to any investment associated with an Economic Activity in the 
Energy Sector and to investments or classes of investments designated by a Contracting 
Party in its Area as “Charter efficiency projects” and so notified to the Secretariat.

(7) “Investor” means:

(a) with respect to a Contracting Party:
(i) a natural person having the citizenship or nationality of or who is permanently 

residing in that Contracting Party in accordance with its applicable law;
(ii) a company or other organisation organised in accordance with the law 

applicable in that Contracting Party;
(b) with respect to a “third state”, a natural person, company or other organisation 

which fulfils, mutatis.mutandis, the conditions specified in subparagraph (a) 
for a Contracting Party.



Energy Charter Treaty Provisions Relevant to LNGChapter 5

��

Energy Charter Treaty Provisions Relevant to LNG

These definitions repose in turn on the defined term “Economic Activity in the Energy 
Sector”, which is defined at Article 1(5) as follows:

(5)	 “Economic	 Activity	 in	 the	 Energy	 Sector”	 means	 an	 economic	 activity	
concerning	 the	 exploration,	 extraction,	 refining,	 production,	 storage,	 land	
transport,	transmission,	distribution,	trade,	marketing,	or	sale	of	Energy	Materials	
and	Products	except	those	included	in	Annex	N,	or	concerning	the	distribution	
of	heat	to	multiple	premises.

This definition is in turn based on the defined term “Energy Materials and Products”, defined 
at Article 1(4):

(4)	 “Energy	 Materials	 and	 Products”,	 based	 on	 the	 Harmonised	 System	 of	 the	
Customs	 Cooperation	 Council	 and	 the	 Combined	 Nomenclature	 of	 the	
European	Communities,	means	the	items	included	in	Annex	EM.

Annex EM contains, under the category “Coal, Natural Gas, Petroleum and Petroleum 
Products, Electrical Energy”, the following item:

27.11	 Liquified	petroleum	gases	and	other	gaseous	hydrocarbons
-	 natural	gas
-	 propane
-	 butanes
-	 ethylene,	propylene,	butylene	and	butadiene	(27.11.14)
-	 other

In	gaseous	state:
-	 natural	gas
-	 other

It is also relevant to refer to Understanding 2 with respect to Article 1(5). This provides:

2.	 With	respect	to	Article	1	(5)
(a)	 It	 is	 understood	 that	 the	 Treaty	 confers	 no	 rights	 to	 engage	 in	 economic	

activities	other	than	Economic	Activities	in	the	Energy	Sector.
(b)	 The	 following	 activities	 are	 illustrative	 of	 Economic	 Activity	 in	 the	 Energy	

Sector:…
(iii)	 land	transportation,	distribution,	storage	and	supply	of	Energy	Materials	and	

Products,	e.g.,	by	way	of	transmission	and	distribution	grids	and	pipelines	or	
dedicated	rail	lines,	and	construction	of	facilities	for	such,	including	the	laying	
of	oil,	gas,	and	coal-slurry	pipelines…

As both LNG and natural gas are included within the definition of EMP at Article 1(4) 
and Annex EM, it would appear a.priori that the ECT investment protection and dispute 
settlement provisions have wide potential application along the LNG supply chain. It 
remains to consider specific issues raised by the application of these provisions at certain 
points of this supply chain.
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5.3.2	 Specific	Issues	Raised	by	the	Application	of	the	ECT

As stated above, both LNG and natural gas are included within the definition of EMP at 
Article 1(4) and Annex EM. Generally speaking, therefore, the ECT investment protection 
provisions apply in respect of, to employ the terminology of Article 1(5), “the exploration, 
extraction, refining, production, storage, land transport, transmission, distribution, trade, 
marketing, or sale” of LNG and the natural gas from and to which it is converted.

This terminology contains an omission highly relevant to the LNG supply chain: it does not 
refer to maritime transport and, indeed, by referring specifically to “land transport” implies 
that maritime transport is excluded. It is therefore necessary to proceed to a more profound 
analysis of the applicability of the ECT investment protection provisions particularly in 
relation to those components of the LNG supply chain which, arguably, concern exclusively 
the economic activity of maritime transport, which does not constitute an Economic Activity 
in the Energy Sector under Article 1(5).

These components include (1) LNG tankers; (2) equipment specifically dedicated to the 
loading or unloading of LNG from tankers, i.e. LNG loading and unloading terminals; 
(3) LNG storage facilities; and (4) equipment whose function is to transform natural gas into 
LNG or vice.versa, i.e. LNG liquefaction and regasification plants. In general, equipment in 
categories 2, 3 and 4 forms part of an LNG port.

It will be seen that category 1 consists of equipment which is exclusively dedicated to maritime 
transport,24 in the sense that it is continually engaged in it (except during the relatively 
short periods of loading and unloading). Category 2 consists of equipment which, although 
land-based, is of no conceivable utility other than in connection with maritime transport. 
Category 3 and 4 equipment, although employed de.facto essentially in connection with 
maritime transport of LNG, could conceivably be used for non-maritime purposes.25

It is proposed to deal initially with category 1 (LNG tankers) as a separate case. Following 
this, categories 2, 3 and 4 will be considered. These raise four questions:

(a) are port facilities generally excluded from ECT investment protection coverage?

(b) if so, should LNG loading and unloading terminals be treated differently from other 
port facilities?

(c) should LNG storage facilities be treated differently?

(d) should LNG liquefaction and regasification plants be treated differently?

In examining the ECT so as to arrive at a solution of these questions, regard should be had 
to the 1969 Vienna Convention on the Law of Treaties, which has become an accepted 
international norm in relation to treaty interpretation. Section 3 (Interpretation of Treaties) 
of the 1969 Vienna Convention commences with Articles 31 and 32 (see text box below).

24 It should be noted that as of September 2008, there exist a small number of LNG vessels which are 
equipped with the added capability of onboard regasification. See http://excelerateenergy.com/
shippingfleets.html. These vessels arguably belong to both category 1 and category 4.

25 For example, in Japan, China and other countries LNG is transported by land via LNG trucks. This 
however represents a negligible proportion of total LNG transport activity.
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For present purposes, this implies the following hierarchy of interpretative norms: (1) the 
ordinary meaning of the terms of the ECT; (2) its object and purpose; and (3) to the extent 
that these do not lead to a clear and reasonable interpretation, the travaux.préparatoires.

1969	Vienna	Convention	on	the	Law	of	Treaties

SECTION 3. INTERPRETATION OF TREATIES

Article 31 General rule of interpretation

1. A treaty shall be interpreted in good faith in accordance with the ordinary 
meaning to be given to the terms of the treaty in their context and in the light of 
its object and purpose.

2. The context for the purpose of the interpretation of a treaty shall comprise, in 
addition to the text, including its preamble and annexes:

(a) any agreement relating to the treaty which was made between all the parties 
in connexion with the conclusion of the treaty;

(b) any instrument which was made by one or more parties in connexion with the 
conclusion of the treaty and accepted by the other parties as an instrument 
related to the treaty.

3. There shall be taken into account, together with the context:

(a) any subsequent agreement between the parties regarding the interpretation 
of the treaty or the application of its provisions;

(b) any subsequent practice in the application of the treaty which establishes the 
agreement of the parties regarding its interpretation;

(c) any relevant rules of international law applicable in the relations between 
the parties.

4. A special meaning shall be given to a term if it is established that the parties 
so intended.

Article 32 Supplementary means of interpretation

Recourse may be had to supplementary means of interpretation, including the 
preparatory work of the treaty and the circumstances of its conclusion, in order to 
confirm the meaning resulting from the application of article 31, or to determine the 
meaning when the interpretation according to article 31:

(a) leaves the meaning ambiguous or obscure; or

(b) leads to a result which is manifestly absurd or unreasonable.
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5.3.2.1	 Are	LNG	Tankers	Covered	by	the	ECT	Investment	Protection	Provisions?

As stated above, the activity of maritime transport does not, under Article 1(5), constitute 
an Economic Activity in the Energy Sector. This is consistent with the illustrative list at 
paragraph (b)(iii) of Understanding 2 with respect to Article 1(5).

It is the apparent intention of Article 1(6) that, in order to constitute an Investment within the 
meaning of the ECT, an asset must be “associated with an Economic Activity in the Energy 
Sector”. As an LNG tanker is prima.facie associated only with maritime transport of LNG, which 
is not an Economic Activity in the Energy Sector, such a vessel is a.priori not an Investment.26

It might be argued that as LNG shipping is part of a larger supply chain involving elements 
of land transport, and indeed of exploration, extraction, refining, production, storage, 
transmission, distribution, trade, marketing, and sale, LNG tankers are therefore “associated” 
not only with maritime transport but also with these other activities, which do constitute 
Economic Activities in the Energy Sector. Such an argument, however – which would 
naturally be equally applicable to oil and coal vessels – would imply a rather strained 
interpretation of the notion of “association”. It would moreover deny all effet. utile to the 
inclusion of the word “land”, immediately prior to the word “transport” in Article 1(5) and to 
the word “transportation” in Understanding 2(b)(iii).

It would appear, therefore, that the ordinary meaning of the terms of the ECT implies that 
LNG tankers are not covered by the ECT investment protection provisions.

To what extent is this compatible with the object and purpose of the ECT?

It is true that the objective of “long-term cooperation in the energy field” is best promoted by 
attributing the widest possible coverage to the ECT investment protection provisions. On the 
other hand, owing to their mobility, property rights in ships and protection of such rights, raise 
complex problems of substantive law and of conflict of laws, which do not arise (or at least 
not to nearly the same extent) in relation to other, less mobile assets. Moreover, in political 
and administrative terms, ships and maritime transportation are generally seen as a distinct 
economic activity governed by different rules and supervised by different authorities from 
those applicable to purely land-based activities. It seems entirely credible that the drafters of 
the ECT may have preferred to avoid dealing with these complex problems in the first instance, 
in the hope of achieving a more rapid agreement in relation to non-ship assets.

26 As stated above, there exist a small number of LNG vessels which are capable not only of 
transporting LNG by sea but also of regasifying it. The legal status of these with respect to Aricle 1(6) 
is clearly more debatable.

ECT	Article	2	Purpose	of	the	Treaty

This Treaty establishes a legal framework in order to promote long-term cooperation 
in the energy field, based on complementarities and mutual benefits, in accordance 
with the objectives and principles of the Charter.
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It would seem, therefore, that the exclusion of LNG tankers from ECT investment protection 
coverage is not incompatible with the object and purpose of the ECT.

5.3.2.2	 Are	Port	Facilities	Generally	Excluded	from	ECT	Investment	Protection	Coverage?

The question of whether port facilities in general (i.e. including oil, coal and uranium export 
and import terminals as well as LNG loading and unloading terminals) are excluded from ECT 
investment protection coverage would seem considerably more complex than the question 
of whether LNG tankers are excluded.

As with the issue of LNG tankers, the starting point is that the activity of maritime transport 
does not, under Article 1(5), constitute an Economic Activity in the Energy Sector. Port 
facilities, however, stand at the cusp between the sea and the land. They provide the link 
between land and maritime transport. The argument that port facilities are associated with 
land as well as with maritime transport would thus seem more plausible than in the case of 
LNG tankers (in other words, it seems more difficult to argue that port facilities are exclusively 
associated with maritime transport). On the other hand, it must be admitted that in a world 
without maritime transport, port facilities would have no raison.d’être. This lends some 
weight to the view that port facilities are associated essentially with maritime transport, 
and thus excluded from ECT investment protection coverage.

Given that the effet.utile of the qualification “land” in Article 1(5) and the relevant Understanding 
is satisfied by the exclusion of LNG and other energy-related ships from investment protection 
coverage (as discussed above), it is submitted that effet.utile has no necessary bearing on the 
issue of coverage of port facilities.

What bearing do the object and purpose of the ECT have on this issue? As stated above, the 
objective of “long-term cooperation in the energy field” is better promoted by attributing 
the widest possible coverage to the ECT investment protection provisions. This would in 
turn be accomplished by extending ECT investment protection coverage to port facilities. 
Unlike the special case of ships (discussed above), investment protection in relation to port 
facilities raises no legal issues which are particularly different from those arising in relation to 
investment protection of other assets. It is therefore difficult to see any purely legal basis on 
which the drafters of the ECT could have intended to exclude port facilities in general from 
ECT investment protection coverage.

On the other hand, as stated above, from a political and administrative viewpoint, maritime 
transportation is generally seen as a distinct economic activity governed by different rules 
and supervised by different authorities from those applicable to purely land-based activities. 
This applies most particularly to ships, but is also true to some extent of port facilities. It is 
therefore conceivable that, for political and administrative reasons, the drafters of the ECT 
could have intended to exclude port facilities from ECT investment protection coverage.

The present tendency in interpreting investment protection treaties in general, and the 
ECT in particular, appears to be in favour of widening the scope of investment coverage 
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(see, for example, the final award in Petrobart Ltd. v Kyrgyzstan)27 and it might on this basis 
be thought that the inclusive interpretation is more likely to be adopted by an international 
arbitral tribunal. It must be admitted, however, that the question is complex.

In this context, it is worth examining the travaux.préparatoires in order to ascertain whether 
they cast any light on the issue.

On 14 May 1993, one state participating in the negotiations wrote in a letter to the Energy 
Charter Secretariat, in relation to Declaration 2 in respect of Article 1(5):

[We]	would	like	the	words	“or	port	facilities”	to	be	inserted	after	the	word	“lines”	in	
the	third	line	of	the	third	dash	point,	which	would	then	read:

-	 the	 transportation,	 distribution,	 storage	 and	 supply	 of	 Energy	 Materials	 and	
Products,	 e.g.	 by	 way	 of	 transmission	 and	 distribution	 grids	 and	 pipelines	 or	
dedicated	 rail	 lines or port facilities,	 and	 construction	 of	 facilities	 for	 such,	
including	the	laying	of	oil,	gas,	and	coal-slurry	pipelines;

We	consider	the	reference	to	port	facilities	is	necessary	for	the	sake	of	completeness	
and	to	take	into	account	[our]	interest	as	a	major	coal	exporter	and	the	importance	
of	port	facilities	in	the	international	bulk	coal	trade.

This suggestion was not ultimately implemented. Had it been implemented, it would 
have definitively settled the issue of coverage of port facilities in the affirmative. It should, 
however, be noted that the list into which this state proposed the insertion of a reference to 
“port facilities” was an illustrative list of examples. The non-inclusion of a specific example 
is not, therefore, necessarily conclusive as to its exclusion from the category which the list is 
intended to illustrate.

On 25 May 1993, during a plenary negotiating session which took place in Brussels from 
25 to 28 May 1993, another state proposed the inclusion, within a then-proposed Article 3 
entitled “Material scope of application”, of the following: “This Agreement shall not apply to 
maritime and inland waterway, transport facilities and services.”

This proposal was repeated on 17 December 1993 and again (this time with support from a 
third state and in a somewhat extended form) on 17 March 1994. Like the initial suggestion, 
this suggestion was not ultimately implemented. Had it been implemented, it would prima.
facie have definitively settled the issue of coverage of port facilities in the negative. Its non-
implementation, however, does not definitively settle the issue either way.

It remains to note that, whereas the early drafts of Article 1(5) and the Understanding with 
respect thereto referred respectively to transport and to transportation (without qualification) 
of EMP, on 10 June 1994, for the first time, the qualification “land” appeared immediately 
prior to the word “transport” in a Secretariat draft of Article 1(5). On 20 June 1994 a similar 
qualification appeared for the first time in a Secretariat draft of the relevant Understanding. 
These qualifications were ultimately included in the ECT as signed.

27 SCC Case No. 126/2003, final award dated 29.03.2005 (http://www.encharter.org/fileadmin/user_upload/
document/Petrobart.pdf); application for setting aside of award rejected by Svea Court of Appeal on 
13.04.2006 (http://www.encharter.org/fileadmin/user_upload/document/petrobart_judgement_en.pdf).
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The only general conclusion which one can draw from the travaux in this respect is that 
the negotiating parties, being aware that the issue of coverage of port facilities was 
controversial, were prepared to accept a certain amount of ambiguity in order to reach a 
politically acceptable compromise.

5.3.2.3	 If	Port	Facilities	are	Generally	Excluded	from	ECT	Investment	Protection	
Coverage,	Should	LNG	Loading	and	Unloading	Terminals	Be	Treated	Differently?

If, having regard to the discussion above, the conclusion is reached that port facilities are 
essentially associated with maritime transport and hence excluded from ECT investment 
protection coverage, then there would appear to be no reason to treat LNG loading and 
unloading terminals – which are associated exclusively with transportation of LNG by 
tanker – differently.

5.3.2.4	 If	Port	Facilities	are	Generally	Excluded	from	ECT	Investment	Protection	
Coverage,	Should	LNG	Storage	Facilities	Be	Treated	Differently?

Notwithstanding the discussion above, storage of energy materials and products (which 
includes liquefied natural gas) is specifically included in the definition of Economic Activity 
in the Energy Sector at Article 1(5). It would seem, therefore, that LNG storage facilities are 
covered by the ECT’s investment protection provisions.

5.3.2.5	 If	Port	Facilities	are	Generally	Excluded	from	ECT	Investment	Protection	
Coverage,	Should	LNG	Liquefaction	and	Regasification	Plants	Be	Treated	Differently?

A response to this question must start with an analysis of the economic activities listed in 
Article 1(5). These are “exploration, extraction, refining, production, storage, land transport, 
transmission, distribution, trade, marketing, or sale” of Energy Materials and Products.

As an initial comment, it is obvious that if LNG liquefaction and regasification plants are – like 
LNG loading and unloading terminals and other port facilities – considered to relate only to 
maritime transport, then they should – like LNG loading and unloading terminals and other 
port facilities – necessarily be excluded from ECT investment protection coverage.

The relevant question is whether, in view of the fact that liquefaction and regasification plants 
do not load LNG to and unload LNG from tankers but rather change natural gas into LNG or 
vice.versa, they can be said to relate to one of the economic activities listed in Article 1(5).

This in turn raises the question of whether terms such as those used in Article 1(5) should, in 
the context of an international treaty concerning the energy industry, be interpreted in line 
with their meaning in the context of that industry, or rather in line with their more general 
meaning, as may be established in an ordinary dictionary. The legally correct answer to this 
question is not self-evident, but it is clearly relevant to the substantive question at issue.

None of the terms listed in Article 1(5) is ideal for describing the processes of liquefying 
natural gas into LNG and regasifying LNG into natural gas. The most natural generic term for 
describing these processes would appear to be “conversion” or “transformation”, neither of 
which is included in the list of economic activities at Article 1(5).
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It does not, however, necessarily follow that liquefaction and regasification are necessarily 
excluded from the scope of activities covered by Article 1(5). On the basis that liquefaction 
results in a product with fewer impurities than before, it could be argued that this process is 
a type of “refining”, an activity listed in Article 1(5).

On the basis that “production” is also listed in Article 1(5), it might also be argued that 
liquefaction is the means of production of LNG, and that regasification is a means of 
production of natural gas. The following dictionary definition of “produce” certainly appears 
to be capable of supporting this interpretation:28

Produce,	 to	 bring	 something	 into	 existence,	 yield;	 to	 bring	 forth	 (a	 product)	 by	
mental	 or	 physical	 effort	 (make)	 (she	 produced	 a	 delicious	 dinner	 for	 us);	 to	
manufacture	(a	commodity)	(this	firm	produces	cartons);	to	give	rise	to.

It is true that the term “production” is more typically employed in the energy industry in 
connection with the recovery of crude oil or natural gas at the wellhead. But, as explained 
above, it is not self-evident whether the term “production” as employed in Article 1(5) should 
be given its energy-industry-specific meaning (which might exclude conversion of natural 
gas into LNG and vice. versa) or a more general meaning (which would a. priori appear to 
include these processes).

Furthermore, the energy-industry-specific notion of production is also covered by the term 
“extraction”, also listed in Article 1(5); to limit the meaning of “production” to this would thus 
deny the latter term its effet.utile.

Moreover, interpreting the term “production” in this energy-industry-specific way would 
also have the effect of excluding generation of electricity from the scope of Article 1(5) and 
thus excluding electricity generating equipment from ECT investment protection coverage. 
This would surely be, to say the least, an unexpected result.

An additional argument in favour of extending ECT investment protection coverage to LNG 
liquefaction and regasification plants can be made on the basis of the inherent logic and 
structure of the investment protection coverage regime. It follows from the analysis above 
that LNG tankers are excluded, whilst the coverage of LNG loading and unloading terminals 
is debatable. On the other hand, gas transmission pipelines are clearly included. In other 
words, coverage is granted to the unambiguously land-based part of the LNG supply chain, 
but becomes more debatable as one approaches the seaboard, and is ultimately denied to 
the ocean-going tanker.

It is also clear that LNG storage facilities are included. In the LNG supply chain, liquefaction 
and regasification plants come between LNG storage facilities and gas pipelines. In the 
context of the logic explained above, it would be counter-intuitive for coverage to be denied 
to liquefaction and regasification plants, whilst being extended both to gas transmission 
pipelines (landward of liquefaction and regasification plants) and LNG storage facilities 
(seaward of such plants).

28 Collins’ English Dictionary (HarperCollins Publishers, 3rd ed., updated 1994) (irrelevant definitions omitted).
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5.3.3	 Summary	and	Conclusion

To summarise the foregoing analysis, it may be noted that:

• The ECT offers an investment protection regime of broad geographical, sectoral and 
substantive coverage, with a strong dispute settlement mechanism offering investors a 
wide choice of international arbitral mechanisms. This regime is generally well-adapted to 
the protection of cross-border investments in energy projects, including LNG projects.

• However, it would appear that LNG tankers are not covered by the ECT investment 
projection provisions.

• On the issue of coverage of port facilities in general (including LNG loading and 
unloading terminals), there would seem to be an arguable case either way. The current 
tendency to interpret investment protection treaties in general, and the ECT in 
particular, widely, would seem to support the inclusion of port facilities. However, the 
question is complex.

• If port facilities in general are covered by the ECT investment protection provisions, 
then LNG liquefaction and regasification plants are a.fortiori also covered.

• Even if port facilities in general are not covered by the ECT investment protection 
provisions, it seems clear that LNG storage facilities are covered.

• Even if port facilities in general are not covered by the ECT investment protection 
provisions, there exist several arguments (textual, purposive and effet.utile-based) in 
support of the proposition that LNG liquefaction and regasification plants are covered.

There is therefore little doubt that the ECT investment protection regime has a substantial 
potential field of application in relation to a significant part of the LNG supply chain.



Case Study: EUROPE

CHAPTER 6

CASE	STUDY:	EUROPE

While natural gas imports by pipeline dominate 
the European gas market at this time, LNG imports in fact predate 

European pipeline gas imports. The first commercial LNG cargo from 
Algeria reached France and the UK in 1964.
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6.1	 The	History	of	LNG	in	Europe

European gas supply is still characterised by a predominance of domestic gas production. 
While LNG is starting to play an important role now, imports into Europe were so far 
predominantly in the form of pipeline gas. Major gas resources outside of the EU / Europe 
are within the economic reach of pipeline transportation:

• For the onshore Russia and other FSU reserves, pipeline transport was the obvious 
choice for the supply of the FSU and the COMECON countries with extra volumes being 
exported to earn western currency.

• Gas from the Norwegian shelf is easier and cheaper to transport directly via offshore 
pipelines on the European Continent or in the UK than to export in the form of LNG. 
Exporting LNG requires first landing natural gas onshore, liquefying it, transporting it 
by tanker and then regasifying it.

• A similar cost advantage applies to Algerian (or in general North African) gas delivered to 
Europe where pipeline transport has clear economic advantages over LNG transportation 
(see section 6.5 “Pipeline vs. LNG – the Role of Transportation Costs“); however at the 
start of Algerian exports in the 1960s, LNG was the only available technical solution, as 
the offshore pipe-laying technology could not yet master the water depth between 
Tunisia and Sicily nor the strong currents in the Strait of Gibraltar.

For the development of LNG imports into Europe, one could distinguish three phases with 
different characteristics and drivers:

(i) The projects going back to the initial, almost experimental phase in the 1960s, were 
driven by the Algerian wish to monetise the large gas reserves of Hassi R’Mel and to a 
lesser extent also by LNG from Libya. At that time LNG was the only available technical 
solution to export gas from Algeria / North Africa. Initial customers were from the UK, 
France and to a lesser extent Spain and Italy.

The first LNG to Europe was initiated by Algerian exports to France in 1964 (Le Havre). 
Together with Algerian exports to Great Britain (Canvey Island), these were the world’s 
first two LNG chains and marked the first international link to supply European gas 
markets (even three years before the first international gas supply to Europe from 
the Netherlands). At this stage of gas market development, all sale and purchase 
arrangements have been concluded based on long-term contracts (LTCs).

After Algerian gas trade with the US broke down at the beginning of the 1980s in view of 
the Algerian price requests, the resulting spare capacity was sold in Europe as the only 
possible market left. Turkey and Greece became new customers of Algerian LNG. During 
the period from 1964 to 2000, France was the largest importer of LNG in Europe.

(ii) The second phase was driven by the fast increasing gas demand in Spain and then in 
Portugal in the 1990s. Due to its geographical location at the Western Atlantic rim of 
Europe, in the 1990s (which was a time of low energy prices) Spain was at the edge 
of the economic reach of pipeline gas from Norway and even more so from Russia, 
but was well-placed to import LNG from the Atlantic basin. The technical challenge to 
get pipelines across the Mediterranean was solved in the early 1980s by the Transmed 
between Tunisia and Sicily. It was only in the second half of the 1990s that the challenges 
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of the Strait of Gibraltar were mastered by the Magreb Pipeline which brought Algerian 
pipeline gas to Spain and Portugal.

In the 1990s Spain increased its imports of Algerian LNG, but supplemented them 
and diversified its portfolio by buying Nigerian LNG from the Bonny project and 
from the Atlantic LNG project of Trinidad and Tobago. Those deals were based on 
traditional long-term contracts, and reportedly, there was a destination clause even 
for FOB deliveries in the Algerian and Nigerian deals, which required consent by the 
seller for resale in other markets.

Sales from Trinidad and Tobago were also covered by long-term contracts (FOB), and 
without any destination clause, therefore allowing the buyer to redirect cargoes to 
the US market. Spain, which has a significant seasonality of demand but practically 
no storage sites, also buys spot cargoes from as far as Australia to manage its balance. 
Spain overtook France as the largest LNG importer in Europe in 2001 and is now by far 
the largest LNG importer in Europe.

(iii) A new phase of LNG trade started after the turn of the century where new LNG 
projects were mainly driven by the need of the US and the UK to start importing LNG 
to compensate for the decline in domestic gas production. Increasing gas prices and 
cost reductions in liquefaction plants and tankers at the end of the 1990s allowed a 
global reach of LNG from the Gulf region. It allowed Qatar to supply gas to all regional 
markets and by realising its ambitious LNG programme, Qatar has become the largest 
LNG exporter. Egypt and Norway have recently joined the group of LNG producers. 
Particularly relevant for Europe is the first LNG plant in the European continent – the 
Snohvit project in Norway, situated on the Isle of Melkoya.

In Europe, the new development was driven by the decline of domestic production 
in the UK, together with a wish for diversification and more flexibility in the light of 
the changing market structure in the EU. The UK has put two new LNG terminals into 
operation, while another two are to be completed soon to provide the possibility to 
import LNG to compensate for the fast decline of the UK North Sea production. LNG 
imports will, to a large extent, originate from Qatar. The UK – like North America – is a 
deep and liquid market, therefore the classic logic of long-term contracts is not suitable. 
Imports are partly on a spot basis partly under a self-contracting regime. Long-term 
contracts in the UK are linked to the price at the NBP and mostly come with a claw-back 
clause, allowing the seller to redirect cargoes to other destinations.

6.2	 The	Role	of	LNG	in	the	European	Gas	Balance

The volume of LNG trade in the European gas trade has substantially expanded in recent 
years, with Spain, France, Turkey and Belgium being the leading importers. However, in 2007 
European LNG imports fell to 53 bcm from 57 bcm for the previous year. While the UK LNG 
imports are still at an early stage, they decreased to 1.5 bcm in 2007 from 3.5 in 2006.

Nevertheless, it is generally expected that the importance of LNG imports will rise 
significantly both in relative and absolute terms. Based on new regasification projects 
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planned and under construction, the available receiving capacity of EU terminals is likely to 
reach over 140 bcm per year by 201029 – almost double the current capacity.

IEA projects that LNG delivers to the EU are expected to reach 240 bcm per year by 2030, 
representing about 32% of the total gas demand. This would be almost a five-fold increase 
compared to the current 53 bcm.

LNG is expected to account for a large share of incremental import needs resulting from the 
increase in demand and the decline of domestic production, but is not expected to displace 
current pipeline gas imports.

There are a number of factors underlying the growing interest in LNG imports into Europe:

• Mutual interests between Europe and its fast-growing gas demand, and potential LNG 
producers that are wishing to take advantage of a window of opportunity;

• Diversification of gas purchasing portfolios in order to contribute to the security of gas 
supply to Europe;

• Better economic viability of LNG projects with raising prices.

Possible future LNG supplies to Europe will come from wide geographical areas:30

• For producers in North Africa, the European market is still the natural market despite the 
growing demand for LNG in the North American market;

• Europe offers an attractive alternative to the North American market for producers in 
the Atlantic Basin given its lower volatility due to indexed prices, greater stability in the 
demand and smaller volatility of the import requirements;

• For the Middle Eastern producers, the European market offers a competitive supplement 
to its strong dependency on the Asian market.

Figure 23: LNG Share of the Total EU Gas Demand

Source: BP (2006)

29 Energy Sector Inquiry by DG COMP based on BP Statistical Review of World Energy 2006.

30 Expanded Role of energy in Europe, P. Gadonneix, Global Energy.



102

Case Study: EUROPEChapter 6 Case Study: EUROPE

Table 3: World LNG Trade 2007 (bcm)
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6.3	 Overview	of	the	European	LNG	Infrastructure

At present, there are 16 LNG regasification terminals in operation throughout Europe (14 in 
seven EU Member States and two in Turkey – see Section 2.2 and Appendix C for a complete 
list of LNG regasification terminals).

Within the EU area, 12 more are under construction and 38 more have been proposed that are 
in various stages of the planning and permission process, including those in the Member States 
that have not previously imported LNG, such as Cyprus, Germany, Poland and Sweden.

Table 4 below provides a quantitative summary of existing and planned regasification capacity 
in the EU-25 countries (see Appendix D for a complete list of LNG regasification terminals 
under engineering or construction). Most of the capacity on the existing terminals in the EU is 
currently allocated to national incumbents (73%). The remaining 21% is held by other operators 
within the same Member State and 6% by non-EU producers (namely, Qatar and Algeria).

Table 4: Status and Capacity of EU-25 Regasification Terminals in 2006, by Country

Terminal Capacity (bcm)

Country Existing Under 
construction Proposed Total Existing Under 

construction Proposed Total

Belgium 1 1 0 2 4.5 4.5 0.0 9.0

Cyprus 0 0 1 1 0.0 0.0 0.7 0.7

France 2 1 3 6 14.8 8.3 16.0 39.1

Germany 0 0 1 1 0.0 0.0 10.0 10.0

Greece 1 1 2 4 2.3 4.3 0.0 6.6

Ireland 0 0 1 1 0.0 0.0 0.0 0.0

Italy 1 2 13 16 3.5 16.0 84.2 103.7

Latvia 0 0 1 1 0.0 0.0 0.0 0.0

Netherlands 0 0 3 3 0.0 0.0 12.0 12.0

Poland 0 0 1 1 0.0 0.0 3.0 3.0

Portugal 1 0 1 2 5.2 0.0 3.3 8.5

Spain 5 4 5 14 39.9 12.8 9.6 62.3

Sweden 0 0 1 1 0.0 0.0 0.0 0.0

UK 1 3 6 10 4.6 26.5 18.9 50.0

TOTAL 12 12 39 63 74.8 72.4 157.7 304.9

Note: where the capacity data is not available, it is counted as nil
Source: Energy Sector Inquiry by DG Comp, European Commission

6.4	 The	LNG	Issues	in	the	European	Framework

6.4.1	 Security	of	Supply

LNG can contribute to the strengthening of the security of gas supply to Europe. Given the 
unequal distribution of resources and the geographical and economical limits to pipeline 
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transportation, the range of potential LNG suppliers is broader than the number of countries 
from which gas can be delivered to the EU via pipelines. This will definitely enlarge and 
diversify the supplier base for Europe.

The continuing very high share of LNG supplies that are based on long-term contracts 
should be acknowledged for their importance for European gas supply security. European 
Customers will have to outbid customers of LNG in North America and potentially the Pacific 
for the deliveries that are not secured by long-term contracts. In addition, some important 
LNG exporters are members of OPEC, like Qatar, Algeria and Nigeria.

6.4.2	 Flexibility	of	Supply

Given the trend towards more liquid-traded gas markets and the resulting need for more 
flexibility in gas supply, LNG is seen as a major instrument of flexibility for the European gas 
market. Redirection of LNG cargoes is possible, contrary to the rigid features of pipeline 
trade. Therefore, LNG trade is able to respond rapidly to market signals for short-term 
supply and demand variations (arbitrage transactions). However, today this flexibility is 
increasingly claimed by LNG suppliers to maximise their revenue by arbitrage.

In order to exploit the envisaged potential for enhancing the flexibility of gas markets, some 
preconditions are needed to foster the development of a flexible short-term LNG market:31

• Liquefaction capacity. So far there is little free liquefaction capacity, as most projects 
try to sell all their capacity under long-term arrangements, possibly including portfolio 
gas by IOCs and self-contracting. Given the capital intensity of liquefaction plants, free 
capacity is usually of a temporary nature.

• Excess regasification capacity. The projections show an increase of free regasification 
capacity throughout Europe. In general regasification terminals have a much lower plant 
factor than liquefaction plants (see section 3.2 “Regasification Terminals“) and extra 
regasification capacity is relatively cheap to build compared to liquefaction capacity. 
Free regasification capacity would need efficient capacity access rules in receiving 
terminals, e.g. by the “use it or lose it” principle on an operational basis imposed on 
capacity holders in terminals within the EU.

• Availability of tanker capacity not committed under long-term contracts. An 
increasing number of new vessels are being delivered with no link to specific routes 
which may thus be dedicated to LNG spot trade or to be used in a portfolio strategy of 
international oil companies.

6.4.3	 Increasing	Competition	in	Downstream	Markets

Through the increasing role of spot transactions and presence of a greater number of 
suppliers in the European market, competition in downstream markets may develop more 
rapidly. In this respect, the conditions for access to LNG receiving terminals are critical to 
ensure new suppliers’ access to the market at competitive conditions.

31 Energy Sector Inquiry by DG COMP.
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6.4.4	 TPA	Access	to	LNG	Terminals

Investment in LNG infrastructures is considered important in regard to security of gas 
supply and market integration. In the EU therefore, most new LNG receiving facilities have 
so far been granted exemptions from third party access under Article 22 of the Second Gas 
Directive. This important aspect of the EU’s LNG market is reviewed in detail in Chapter 5 
“Energy Charter Provisions Relevant to LNG“.

6.4.5	 NIMBY	Syndrome

Europe also faces a major challenge about its ability to address the NIMBY (Not in My Back 
Yard) syndrome.

Some projects have been seriously delayed or halted because of opposition by local and 
international NGOs; the most famous case being the regasification terminal project of ENEL 
at Montalto di Castro, north of Rome, which was planned to receive ENEL’s LNG under its 
Nigerian Bonny LNG deal. When ENEL ran into environmental difficulties with that project, it 
switched to its fall-back option, SNAM’s proposed terminal at Monfalcone.

Following the cancellation of this terminal after a local referendum in September 1996, ENEL 
attempted to cancel its contract with Nigeria, which then took the case to arbitration. By 
March 1997, ENEL promised to honor the contract and made an arrangement with GdF to 
have ENEL’s Nigerian LNG delivered to GdF’s Montoir terminal and then swapped against 
Russian gas deliveries at Baumgarten.32

In trying to avoid such difficulties, it is essential to build a consensus with local populations 
by means of a dialogue for the discussion of all aspects of constructing a new LNG terminal, 
including its possible impacts on the environment as well as on the country’s security of 
supply situation.

6.5	 Pipeline	vs.	LNG	–	the	Role	of	Transportation	Costs

As the major gas consumption centers will become more dependent on gas imports, LNG 
trade will play an increasing role as a transmitter of price signals between the regional 
markets of Europe, Asia Pacific and North America. However, significant differences in the 
import structure among these markets will remain until 2030 and beyond.

As Europe’s indigenous production declines, the resulting deficits are supplied by both 
import of LNG and pipeline gas, while North America predominantly relies on LNG to 
replace its falling production. In Asia Pacific, rising demand is met by increases in indigenous 
production (but with increased intra-regional trade, not shown in the graph below) and LNG 
imports. While LNG will play an important role to fill the supply-demand gaps in all three 
main gas consumption regions, the trade of pipeline gas will remain focused on Europe.

32 CESP and Baker Institute “Liquefied Natural Gas from Trinidad and Tobago: the Atlantic LNG Project” by 
Rob Shepherd and James Ball.
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Figure 24: Natural Gas Supply, by Region

Source: ExxonMobil

Despite the fact that most natural gas imports to Europe will still be via pipeline under 
LTCs until 2025 and beyond, several new LNG suppliers are expected to emerge. Important 
criteria which would affect the ability of LNG supplies to compete in downstream markets is 
its cost-competitiveness with pipeline gas.

Rising gas prices and technological developments resulting in substantial cost reductions33 
in the LNG business helped improve the competitiveness of LNG vis-à-vis pipeline gas. 
However, more recently this trend reversed with strong increases in steel prices and even 
stronger increases in the prices of liquefaction plants.

Comparisons between the costs of gas pipeline transportation onshore and offshore with 
the costs of LNG transportation have been published since the late 1970s when this question 
was raised for the export of Algerian gas. A recent comparison was included in the EU 
Commission’s Energy Sector Inquiry report which allows a comparison of the cost of LNG with 
gas from long-distance pipelines, based on various assumptions34 (see Figure 25 below).

This analysis shows break-even points between pipeline transport and LNG of 3,000 km and 
6,500 km respectively for projects of 10 bcm and 25 bcm a year, with shorter break-even distances 
for more difficult terrain and substantially shorter break-even distances for offshore pipelines.

A similar comparative analysis made by Jensen Associates in 200535 enabled a cost comparison 
between LNG vs. offshore / onshore pipelines and high pressure / low pressure pipelines. The 

33 Between 1990 and 2000 liquefaction costs have fallen by 25% to 35% and shipping costs by 20% to 30%.

34 Varying throughputs of 10, 25, 40 billion m3/year; for pipeline gas, capital expenditure related to laying 
pipelines on land and building gas compressor stations included; for LNG, a tanker of 135,000 m3 
and a regasification terminal with a capacity of 8 bcm per year; all facilities according to current best 
technological practice.

35 Based on assumptions different from the EU study.
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study suggested that a single LNG train is cheaper than all other options when the distance 
is over 4,500 km. With further cost reductions, the break-even distance will become even 
shorter in the near future.

Figure 25: Cost Comparison between Onshore Pipeline and LNG

Source: European Commission

It must however, be kept in mind that cases of direct comparison between LNG and pipeline 
transportation are rather the exception: North African and maybe Nigerian gas to Europe 
as well as Middle Eastern gas to Europe being the main cases, possibly together with some 
cases of gas from the Gulf to Pakistan and India. Even in those cases the distances would not 
be the same due to differences between the shipping route and the routing onshore.

For Japan and North America, LNG remains the major gas import option. Possible pipeline 
projects for Japan would originate in different regions than LNG supplies. Similarly, most gas 
from the FSU is located in the middle of the Eurasian continent and thus inevitably has to be 
transported by pipeline.

One should also keep in mind the role of gas transportation costs for internationally traded 
gas. Pricing of internationally traded gas in a tight market is based on a netback value either 
derived from the replacement value of gas, or alternatively from the market price of gas in 
a deep and liquid market. Transportation costs are eventually deducted from the revenue 
of the exporter. For an exporter, the main question would be if the net present value of the 
compensation it receives for the depletion of its resources is attractive. The comparative 
transportation costs will be only one element among many for the resource owner to 
consider when making a decision on whether, how and where to market its gas.
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CASE	STUDY:	RUSSIA

Russia is the world’s largest natural gas producer and it is the dominant 
player in the European pipeline gas market. At the same time, Russia is 
looking into reaching new markets and benefiting from price arbitrage 

opportunities. Through its main gas producing company Gazprom, 
the country has the intention of becoming one of the key 

participants in the global LNG market towards 2030.

This chapter looks at Russia’s energy policy and its strategy 
for entering the LNG market, and then focuses on the two main 

Russian LNG projects: Shtokman and Sakhalin II.
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7.1	 LNG	in	Russia’s	Energy	Policy36

In 2003 the Russian government has adopted the country’s energy strategy to 202037 which 
balances policies for domestic and export energy markets with the goal to maximise the 
energy sector’s potential, achieve further economic growth and improve the quality of living 
for the Russian population.

The strategy defines Russia’s external energy policy which focuses on strengthening the 
country’s positions on the world energy markets, maximising the efficiency of exports, and 
improving the competitiveness of Russian energy products and services. Some of the listed 
policy measures to this effect include:

• Promoting diversification of the structure of exports and increasing the share of products 
with higher added value;

• Diversifying export markets and encouraging Russian companies to enter more markets 
in different world regions;

• Creating coordination mechanisms for the national policy concerning external energy 
trade regulation.

As part of the overall energy policy, the strategy outlines the main development parameters 
for the Russian gas sector, such as reliable and economically efficient supplies to both the 
domestic and export markets, further development of the pipeline network and its eastward 
expansion, and securing Russia’s interests abroad, including Europe, Asia-Pacific and North 
America. These objectives are developed further in subsequent national programmes and 
in Gazprom’s business development strategy.38

The development of an LNG industry appears to be a logical means for achieving a lot of 
the goals set before Russia’s gas sector. Recognising this fact, the national energy strategy 
projects the possibility of Russia’s entering world LNG markets already after the year 2010. But 
recent developments in the gas sector overtook any previous forecasts, and with Gazprom’s 
acquisition of a controlling stake in the Sakhalin II project Russia should become an active 
player in world LNG as early as end 2008 / early 2009.39

The decision to invest in LNG gives Russia the possibility to reach new markets and benefit 
from growing price arbitrage opportunities offered by spot markets and short-term deals, 
while still retaining and developing further its traditional pipeline exports. It also increases 
Gazprom’s effective reserves base (and hence its market value) since LNG technology makes 
gas from remote fields more accessible for downstream markets.

36 This chapter is being updated, the current text is as of February 2008.

37 “Russia’s Energy Strategy to the Year 2020” was adopted by RF Government Resolution No 1234-r on 
28 August 2003. The full Russian text can be found on the website of the Russian Ministry of Industry and 
Energy (http://www.minprom.gov.ru/docs/strateg/1); a summary in English is available on the European 
Commission’s website (ec.europa.eu/energy/russia/events/doc/2003_strategy_2020_en.pdf).

38 See http://www.gazprom.ru/articles/strategy.shtml (in Russian) or http://www.gazprom.com/eng/
articles/article8523.shtml (in English).

39 See further below.
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Russia has been a reliable gas exporter over decades; nevertheless, it is not easy to assess the 
viability of Russia’s current overall gas export ambitions. This has partly to do with certain 
difficulties in obtaining exact data, but partly this is a consequence of the rapid changes in 
the Russian economy and its energy sector, and the range of options the country currently 
has it terms of developing its domestic and export gas strategies.

The result is a multitude of projections concerning Russia’s gas production, domestic demand 
and export volumes, including LNG exports.40 The chart below is based on the average 
figures derived from reference case scenarios presented in various documents and studies.41 
The purpose of this figure is to show the key trends and overall capabilities / limitations of 

40 It appears to be generally accepted now that the gas projections listed in Russia’s official 
energy strategy to 2020 are surpassed with the rapid growth of Russia’s economy, e.g., see 
http://www.rferl.org/featuresarticle/2006/07/66ca005e-f818-4f4a-a9f8-bdc3cf080413.html.

41 These include: Russia’s Energy Strategy to the Year 2020, IEA World Energy Outlook 2004 and 2006, EIA 
International Energy Outlook 2007, public information on Russia’s Eastern Gas Programme (see below), 
Gazprom’s quarterly report for 1Q 2007 (in Russian: http://www.gazprom.ru/documents/repI_2007.doc), 
as well as estimates from NIIGazeconomika, Jensen Associates and other analytical sources.

Foreign	Participation	in	Russia’s	Gas	Industry

Although Russia’s energy strategy states that the country’s energy policy is 
inter alia aimed at supporting projects which attract foreign investment and at 
developing new forms of international energy cooperation, recent events (such 
as Gazprom’s entering the Sakhalin II project) demonstrate that currently priority 
is given to strengthening Gazprom’s position on Russia’s gas market. The same 
appears to be true for export markets – already the sole pipeline gas exporter, 
Gazprom is now securing control over LNG trade, including gas produced under 
production sharing agreements.*

At the same time, foreign participation in the Russian gas sector is not 
excluded. At the time of writing, several key federal laws (such as the Subsoil Law, 
Law on Production Sharing Agreements, and Law on Investment in Strategic 
Sectors of the Economy) were being revised and proposed amendments were 
submitted to the Russian parliament. The ‘rules of the game’ should become 
clearer once this legislation is passed.

* See Gazprom press-conference on “Gazprom in the East of Russia, Entering the Markets of 
Asia-Pacific Region Countries”, 26 June 2007: 
brief information in English: http://www.gazprom.com/eng/articles/article24158.shtml; 
full information in Russian: http://www.gazprom.ru/articles/article24154.shtml)
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the Russian gas market, rather than to give specific estimates. In respect to Russia’s intended 
LNG exports, there appear to be no overall forecasts, due to the uncertainty surrounding 
the LNG projects considered on the European coast of Russia. Additionally, no forecasts are 
made for total Russian gas exports beyond the year 2020 – although a number of European 
export contracts have been renewed and extended beyond 2030, it is currently unclear 
which of the various additionally announced export targets Russia is going to pursue, which 
technology it is going to opt for, which resources will be chosen to feed these selected 
projects, and how timely investment is going to be secured. Accordingly, the exports figure 
for 2030 in this graph is a linear extension of 2010 and 2020 estimates.

Figure 26: Russian Gas Market Estimates up to 2030 (bcm)

For each year, the left column demonstrates Russia’s projected gas production; 
and the right column – how much of this gas is expected to cover domestic demand, 

and how much is expected to cover exports
Source: author’s estimates

At the time of writing, the Russian government is preparing the country’s energy strategy to 
2030 and a general development plan for the gas sector 2030.

7.2	 Strategy	for	Entering	the	LNG	Market

According to Gazprom’s LNG business strategy,42 in addition to its impressive position in 
pipeline gas exports, the company intends to become one of the key players in the global 

42 For some time Gazprom has been drafting its LNG production and transportation strategy (in Russian, 
see: http://www.kommersant.ru/doc.aspx?DocsID=726065; http://pda.lenta.ru/news2/2007/04/28/gazprom/), 
and according to Gazprom’s website (http://www.gazprom.com/eng/articles/article8523.shtml), this strategy 
has been recently approved, though the document itself was not publicly available at the time of writing.
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LNG market towards 2030. In order to achieve this ambitious goal, Gazprom has identified 
the following strategic steps:

• acquire practical knowledge of LNG trade through swap arrangements;

• commence and expand own LNG production in Russia and abroad, increase its LNG 
carrier fleet, and focus on independent LNG marketing;

• enter exiting LNG projects using third-party resources via acquisitions and swaps.43

In line with this strategy, Gazprom has established a London-based subsidiary Gazprom 
Marketing & Trading, which has carried out several successful swap deals (LNG/pipeline gas) 
since 2004, with a total amount of approximately 0.9 bcm.44

With the intention of making investment in Russian LNG more attractive and thus facilitating 
project development and expansion, the Russian government has first reduced the customs 
export duty for LNG to nil,45 and has subsequently cancelled it altogether (for comparison, 
the current export duty rate for pipeline gas is set at 30%).46

Russia’s first LNG is expected to enter the market in early 2009, with Sakhalin II coming on 
stream, and there are already active discussions of expanding the project’s liquefaction 
capacity and rerouting a part of gas from other Sakhalin sources to Sakhalin II. The recently 
adopted Eastern Gas Programme envisages significant LNG exports to the Asia-Pacific 
region towards 2030.47

On the Atlantic basin front, there is less progress with decisions on specific projects and their 
arrangements stalling, even though according to Gazprom it considers this market a priority 
for its operations. The company has identified Shtokman and Baltic LNG as the two most 
probable projects on Russia’s European coast, but a lot of questions remain to be answered 
before specific plans can be made for Russian LNG in the West.48

With domestic LNG production developing slowly, Gazprom is actively searching for other 
opportunities to strengthen its positions in the LNG market. The company is negotiating 
with a number of foreign companies, such as Eni, BP, or Petronas,49 with which it has signed 
cooperation agreements.

43 See Gazprom in Questions and Answers, http://eng.gazpromquestions.ru/.

44 These include deliveries to the US, UK, South Korea, Japan, Mexico and India.

45 Government Decision of 30 December 2005 #855 on Setting Customs Export Duty Rates for Liquefied 
Natural Gas Exported from the Territory of the Russian Federation beyond the Member Countries of the 
of the Customs Union Agreement (entered into force 1 January 2006).

46 Government Decision of 26 December 2006 #795 on Setting Customs Export Duty Rates for Goods 
Exported from the Territory of the Russian Federation beyond the Member Countries of the of the 
Customs Union Agreement, and on Cancelling Several Acts of Government of the Russian Federation 
(entered into force 1 January 2007).

47 For more information, see the section on Sakhalin II further below.

48 See section on Shtokman further below.

49 Some other companies include Kogas, EGAS, Itochu, Marubeni, Tepco, Tokyo Gas, Sempra, 
Petro-Canada, Gaz de France, Sonagas, Suntera, and Sonatrach 
(see, in Russian: http://www.itinvest.ru/analytics/news/akm/55894/).
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In this respect, arguably the most interesting recent development is the memorandum of 
understanding signed by BP and Gazprom, which aims at creating a strategic alliance to 
invest jointly in major long-term energy projects or swap assets around the world, targeting 
projects worth at least $3 billion.50

7.3	 Selected	projects

Various possible LNG projects in Russia are under discussion. The projects chosen for this case 
study are those which are already under construction (Sakhalin II) or in planning (Shtokman). 
They also cover the two possible directions of future Russian LNG trade – both the Atlantic 
and the Pacific basins.

7.3.1	Shtokman

Gazprom has been planning for years an export LNG project in the European part of Russia: 
Shtokman LNG near Murmansk.

Shtokman – a super-giant gas field in the Barents Sea with estimated natural gas reserves of 
3.8 tcm and up to 37 million tonnes of gas condensate – was discovered in the late 1980s. With 
the field situated 555 kilometres offshore in the Arctic zone at the water depth of 300-330 m, its 

50 See BP press release of 22 June 2007 (http://www.bp.com/genericarticle.do?categoryId=2012968&cont
entId=7034313). What makes this particular cooperation proposal stand out, are the recent reports of BP 
offering Gazprom a stake in Trinidad’s Atlantic LNG (currently BP Trinidad and Tobago – owned 70% by 
BP and 30% by Spain’s Repsol YPF – has approximately 35% in Atlantic LNG trains 1 and 4). At the time of 
writing, there have been no official announcements concerning the possibility of such a deal nor from BP, 
nor from Gazprom, though according to the Russian newspaper Vedomosti, it has received a confirmation 
of such negotiations taking place from anonymous Gazprom and TNK-BP (BPs Russian subsidiary) sources.

Although these reports are referred to as “eyebrow-raising” by some analysts and do not appear to be 
welcomed in Trinidad, it is accepted that such a deal could be interesting both for BP and Gazprom. 
BP, which has recently agreed to sell to Gazprom all of its 62.89% stake in a major Russian gas project 
Kovykta for a reported price of between $700 million and $900 million, would improve its positions in 
the Russia’s Gazprom-driven energy market and could count on more favourable conditions should it 
opt for re-entering Kovykta in the future. Additionally, some analysts have doubts about Trinidad’s gas 
reserves being sufficient to sustain Atlantic LNG’s further growth, so bringing a major gas producer on 
board could be seen by BP as beneficial to the project. And as far as Gazprom’s interest is concerned, 
perfectly in line with its strategy, the company would acquire a share in one of the world’s most efficient 
LNG projects. More importantly – with Trinidad currently providing 70% of US LNG imports, Gazprom 
would gain direct access to the much sought after US gas market, which is even listed as a prospective 
target in Russia’s energy strategy. However, it is still too early to tell whether the Atlantic LNG deal will 
take place, or if BP and Gazprom will opt for a different cooperation approach.

See also:
• (in Russian) http://www.vedomosti.ru/newspaper/article.shtml?2007/08/23/131483, http://www.

neurope.eu/view_news.php?id=76939, http://www.oilandgaseurasia.com/articles/p/38/article/376/;
• FSU Oil and Gas Monitor, 29 August 2007, Week 34, and http://www.energyintel.com/print_

me.asp?document_id=210919;
• http://www.energyintel.com/print_me.asp?document_id=210919;
• http://www.trinidadexpress.com/index.pl/article_business_mag?id=161201615;
• ‘TNK-BP Expects Another Static Year in Russia’, Financial Times, 24 January 2008;
• http://www.energyintel.com/print_me.asp?document_id=210919.
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development is considered extremely capital- and technology-intensive,51 this leads to much 
uncertainty as to the future of the Shtokman project. The main issue which remains to be resolved 
is the choice of method of gas transportation to consumer markets – Gazprom is considering 
exports by pipeline, in the form of LNG, or a combination of both (see further below).

51 The field lies in 350 m of water and covers an area of 1,400 m². Its development is complicated by the 
risk of icebergs of up to 1 million tonnes drifting at up to 0.25 m/s, and 1.2 m thick drift ice moving at up 
to 1 m/s. The deposits lie in four main layers, which can be developed separately. The reservoir depth is 
between 1,900 m and 2,300 m. The field development will include up to four floating platforms and total 
of 156 wells. In 2006 the development costs of the first stage of the project were estimated by Gazprom 
at $12 billion to $13 billion. This includes producing gas, building pipelines and the liquefaction plant. 
Analysts estimate the total costs at over $20 billion and even $40 billion (See: http://www.sr.se and 
http://www.lngjournal.com).

Gazprom’s	Investment	Programme

In August 2007, Gazprom has revised its investment programme for the year, 
increasing it by almost $10 billion to the total amount of approximately $30.76 
billion (RUR779.36 billion). According to the company’s press release,* the 
2007 investment programme lists the development of the Shtokman field and 
expansion of the pipeline network in Russia’s North-West (in general and for 
feeding into Nord Stream in particular) among priority investment projects. 
This confirms Russia’s intentions to increase its westward gas exports, but does 
not indicate specific progress on the LNG front.

The company’s investment programme for 2008, adopted at the end of 
December 2007, is reported to include Sakhalin II, the development of 
Shtokman, construction of a pipeline from Murmansk to the Baltic coast, the 
link between the unified gas transportation system and Vyborg and Nord 
Stream among its top priorities.

Total investments will make up RUR710.13 billion ($29 billion) with capital 
investments projected at RUR479.42 billion ($19.6 billion), long-term financial 
investments projected at RUR203.71 billion ($8.3 billion), financial borrowings 
are set at RUR90 billion ($3.7 billion).

Of all capital investments previewed for 2008, nearly 49% is reported to be 
for transportation and underground storage projects, and 48% – for gas 
production.**

* At the time of writing, the text of the investment programme was not publicly available. General 
information on the programme and the recent revisions can be found in Gazprom’s press release 
of 10 August 2007: http://www.gazprom.com/eng/news/2007/08/24924.shtml.

** At the time of writing, the text of the investment programme was not publicly available. General 
information on the programme can be found in Gazprom’s press release of 27 December 2007: 
http://www.gazprom.ru/eng/news/2007/12/26571.shtml.



Case Study: RUSSIAChapter 7

11�

Case Study: RUSSIA

During the 1990s, Gazprom repeatedly expressed its interest in foreign participation in 
the Shtokman project due to the required amount of investment and the company’s lack 
of expertise in developing offshore gas fields in severe conditions.52 Potential candidates 
included Norwegian companies which had the necessary experience of operating in climatic 
conditions similar to those of the Shtokman project; and US companies, due to their LNG 
technological and marketing experience, as well as Gazprom’s interest in acquiring access to 
the expanding North American gas market. However, the project partner selection process 
has been anything but straightforward with Gazprom repeatedly changing its position 
on the subject.53 The milestones in negotiations on foreign participation in the Shtokman 
project are presented in Table 5 (as of December 2007).

Finally, in July 2007 Gazprom announced its decision to form a special purpose vehicle (SPV) 
with the French company Total.54 In December 2007 it was decided to include the newly-
formed StatoilHydro55 in the SPV.56 Gazprom retains 51% in the Shtokman development 
company, Total will have 25% and StatoilHydro – 24%.

The SPV will be responsible for organising the design, financing and construction of 
infrastructure for Shtokman’s phase one, which at the moment is scheduled to begin in 
2013-2014 with the start of commercial production, and will last for 25 years. During this 
time, the Shtokman development company will own the project’s infrastructure. Upon 
completion of phase one, Total’s and StatoilHydro’s shares will be handed back to Gazprom.57 
Gazprom remains the 100% owner of the Shtokman field licence as well as of any production 
from this project. It is expected that the Shtokman Development Company SPV should be 
registered in January 2008, probably in Switzerland (where the management company of 
the Nord Stream project is already registered).58

Observers tend to explain Gazprom’s frequent tacking in negotiations on Shtokman by using 
the project as leverage to defend Russian national interests in other areas, for instance, it 
is speculated that Russia appears to link US participation in Shtokman to its negotiations 
on WTO membership.59 Moreover, the mentioned agreement with Total was reportedly 
brokered by the French president Sarkozy who is said to have promised Russia a strategic

52 It is worth noting that in 2000 the Russian Duma approved a production sharing agreement for Shtokman 
to be developed by the then consortium of Total, Conoco, Hydro, Fortum (together – 50% of the equity) and 
Rosshelf, Gazprom’s subsidiary and the license holder (50%). However, two years later the 1995 framework 
agreement for Shtokman exploration expired, and eventually in 2005 Gazprom became the sole license 
holder. See J.P. Stern, The Future of Russian Gas and Gazprom, Oxford Institute for Energy Studies, 2005.

53 Arguably the sharpest turn in the project development approach took place in 2005-2006, when 
Gazprom short-listed several candidates, and subsequently announced it would develop Shtokman on 
its own. For more details, see further below.

54 See Gazprom’s press release of 13 July 2007 (http://www.gazprom.com/eng/news/2007/07/24577.shtml).

55 On 1 October 2007 Hydro and Statoil completed their merger. The Norwegian government’s share in the 
newly formed company, StatoilHydro, is 62.5% (www.statoilhydro.com).

56 See http://www.gazprom.com/eng/news/2007/10/25719.shtml.

57 See Gazprom’s press release of 13 July 2007 (http://www.gazprom.com/eng/news/2007/07/24577.shtml).

58 See http://www.barentsobserver.com/index.php?id=4442448&cat=91228&xforceredir=1&noredir=1.

59 Stephen Boykewich, Kremlin Spells Out Gas Link to WTO, Moscow Times, May 18, 2006. Cindy Hurst, 
Investment Risky in Russia as Politics Affects Profits, Oil & Gas Journal, July 16, 2007.
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Table 5: Summary of Shtokman Negotiations

Date Event

1992 ZAO Rosshelf consortium (a subsidiary of Gazprom) is formed out of 
19 Russian companies to develop the Shtokman gas field. No foreign 
participation is intended

1995 Gazprom and Rosshelf signed a letter of intent with Norsk Hydro (Norway), 
Conoco (US), Neste (Finland) and Total (France) to evaluate the possible joint 
development of the field

1995-2004 Gazprom has been in permanent talks with ExxonMobil, ConocoPhillips, 
ChevronTexaco and Shell. No final decision was made

December 2002 The Russian government transferred the licences for Shtokman and several 
other oil and gas deposits to Sevmorneftegaz, a company jointly owned by 
Rosshelf and Rosneft

20 June 2005 Russia and Norway signed a number of framework agreements, several of 
which were on the development of the gas field

28 June 2005 France and Russia signed a memorandum on the Shtokman project

August 2005 Russia received bids from Norsk Hydro, ExxonMobil, ConocoPhillips,* Statoil, 
Mitsui, Sumitomo Corp., Shell and Total to develop the field. Gazprom planned 
to retain a 51% stake and select two foreign companies as partners in the project

September 2005 Gazprom short-listed five companies – Chevron, ConocoPhillips, Norsk Hydro, 
Statoil and Total. Two winners were to be announced on April 15, 2006

9 October 2006 Gazprom decided to develop the field on its own

7 December 2006 Gazprom started re-examining the possibility of foreign participation in the 
project, provided Russia was granted greater access to downstream gas markets

13 July 2007 Gazprom and Total signed a Framework Agreement for Cooperation in the 
Development of the First Phase of the Shtokman Gas Condensate Field. The 
parties agreed to set up an SPV, which would own the project’s infrastructure 
for 25 years from the field commissioning date. Gazprom is going to retain 
51% of participating interest against 25% in possession of Total

25 October 2007 A similar Framework Agreement was signed by Gazprom and StatoilHydro, 
according to which the Norwegian company receives 24% in the SPV

December 2007 It is announced that the Shtokman Development Company SPV will be 
registered in January 2008, probably in Switzerland

*Note: In 2001 Conoco Inc. merged Phillips Petroluem Co., the new company was called ConocoPhillips.
Source: various, compiled by the author
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partnership and support in exchange for France’s participation in Shtokman and priority of 
gas supplies to the European market.60

Whatever the situation may be, Shtokman is obviously a significant strategic asset for Russia, 
which can partly explain the country’s particular position in these negotiations. An additional 
possible factor could be the significant internal changes that Russia has been going through 
over the past years, which were reflected in the evolution of the country’s energy policy. It 
should also be considered that a project of such magnitude and potential influence on the 
world’s gas markets is unlikely to be driven by purely economic calculations on either side 
of the negotiations table.

Another very important moment related to the development of the Shtokman gas field is 
the way natural gas will find its consumer market. Two options – pipeline and LNG – have 
been discussed over time with varying degree of success.

Initially, Gazprom intended to dedicate Shtokman reserves to the North American market 
and transport the natural gas in the form of LNG, there was even a floating liquefaction plant 
designed for these purposes in 1996.61 Subsequently, it was decided to lay an underwater 
pipeline to the coast off Murmansk, where natural gas could be liquefied onshore and further 
transported in specially-designed tankers to the US East Coast.

Having recognised the weak points in its initial plan, Gazprom also started considering 
taking Shtokman gas to the North European market via pipeline and turned to the Nord 
Stream project.

Nord Stream62 is supposed to link Russia’s Vyborg and Germany’s Greifswald via a 1200 km 
sub-sea pipeline across the Baltic Sea and supply up to 55 bcm of gas annually (2 lines with 
the capacity of 27.5 bcm each).

According to the initial decision, Nord Stream is to export gas from the Yuzhno-Russkoye 
gas field in Yamal, and construction of the 917 km onshore link between Gazprom’s unified 
gas supply system at Babayevo and Vyborg on the Baltic coast began on 30 November 2005. 
The first sub-sea line is scheduled to be completed in late 2010 and the second – in 2012. The 
Yuzhno-Russkoye gas field became fully operational in December 2007.

Shareholding in Nord Stream is divided between Gazprom (51%) and Germany’s two energy 
companies, E.On Ruhrgas and Wintershall (24.5% each).63

60 Total Chosen to Partner Gazprom in Developing Shtokman Gas Field, Same-Day Analysis, Global Insight 
(www.globalinsight.com/SDA/SDADetail9917.htm).

61 However, the lack of technological expertise in LNG, on the one hand, and Gazprom’s indecision 
regarding foreign participation in the project, on the other, have made this idea non-viable.

62 The project was originally called the North European Gas Pipeline and was subsequently renamed in 
October 2006.

63 On 6 November 2007 Gazprom and Gasunie signed an Umbrella agreement on joint participation of 
both companies in the projects of the Nord Stream pipeline and BBL pipeline, as well as towards the use 
of transport capacity in the Gasunie network  According to this agreement, Gasunie is to receive 9% in 
the project, reducing the shares of E.On Ruhrgas and Wintershall to 20% each. Gazprom’s share of 51% is 
to remain unchaged (http://www.nvnederlandsegasunie.nl/en/news.htm#20071106).
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At this stage, Gazprom is considering dedicating Nord Stream partially or fully to Shtokman 
gas. In addition to the 600-650 km sub-sea pipeline which would link Shtokman to the 
continent in either scenario of project development, connecting gas landing point with 
Vyborg would require building a new 1500 km pipeline.

From an economic point of view, the decision to pursue the pipeline transportation option 
depends inter alia on the comparison and analysis of the following factors:

- feasibility of the 1500 km link between Teriberka and Vyborg (overall construction costs 
and cost of gas transportation)

LNG	Shipping	in	the	Russian	Arctic

If the Shtokman LNG project materialises, it may require a fleet of up to 30 LNG 
tankers, each with a cargo capacity about 50% higher than today’s typical LNG 
carriers.* To navigate in ice-infested waters of the Barents Sea, LNG ships will have to 
have adequate technical equipment (ice-strengthening of hull, shaft and propeller; 
increased propulsion power; use of low temperature-proof materials). Ice-breakers 
will enable LNG tankers to navigate in their passage in ice. Furthermore, additional 
installations in the region will be required to provide detailed sea ice meteorology 
data, as well as allowing for due assistance in case of emergency.

In 2003-2005 these and other technical issues were explored in depth within 
the frame of the Arctic Operational Platform (ARCOP) project, a research and 
development project partly funded by the European Union under the fifth 
European Community Framework Programme for Research and Technological 
Development. The objective was to find practical solutions to the challenge of 
establishing a system of ice operation for LNG and crude oil shipping in the 
Russian Arctic (including the Barents and Kara Seas). ARCOP aimed to utilise the 
findings of three earlier research projects:

• INSROP – a Russian, Norwegian and Japanese funded project to investigate 
the Northern Sea Route passage

• ICE ROUTES – an EU-funded ice meteorology study for the Northern Sea 
Route passage

• ARCDEV – an EU-funded Arctic development voyage project.

One of the objectives of the project was to develop a common understanding 
of current regulations and ship operation practices in Russia, to assess the 
impact of future regulations on shipping in the Russian Arctic, and to make 
recommendations for practical implementation in the context of a large-scale 
integrated transport system for the Russian Arctic.

* Currently, the average capacity of operating LNG tankers is 125,000 m3, and the average capacity of tankers 
on order is 180,000 m3, ranging from 75,000 m3 to 270,000 m3, see: www.arcop.fi



Case Study: RUSSIAChapter 7

11�

Case Study: RUSSIA

- cost of the liquefaction plant and LNG tanker fleet

- cost of pumping gas from the Yuzhno-Russkoye field (most of the infrastructure is in place, 
but the distance to Vyborg is about 3000 km)

The costs of Nord Stream have been repeatedly revised upwards from the initial $4 billion 
estimate. The project management company itself admits that the current official estimate 
of Euro 5 billion is too low and expects to release the re-evaluated figures in spring 2008.64 
According to some reports, the project may end up costing as much as Euro 9 billion.65 Nord 
Stream participants intend to cover a third of the costs themselves and to borrow the rest 
through financial markets during the first half of 2008.66

The precise pipeline route is still being adjusted taking into account obstacles discovered 
along the Baltic seabed and objections and concerns of some Baltic coast countries. 
Nevertheless, Nord Stream has already signed contracts for the manufacturing and supply 
of steel pipes for the first line of the project,67 and a letter of intent with Saipem for laying the 
two lines (a detailed contract is expected by February 2008).68

Figure 27: Shtokman and Nord Stream Projects

Source: Energy Charter Secretariat

64 See http://www.reuters.com/article/rbssEnergyNews/idUSSAT00483120080107.

65 FSU Oil and Gas Monitor, 19 December 2007, Week 50.

66 FSU Oil and Gas Monitor, 14 November 2007, Week 45.

67 75% of the pipes will come from Germany’s Europipe and 25% – from Russia’s OMK, see Nord Stream 
press release of 6 November 2007 
(http://www.nord-stream.com/uploads/media/Nord_Stream_Press_release_OMK_eng_06112007.pdf).

68 Nord Stream press release of 13 September 2007 (http://www.nord-stream.com/uploads/media/Nord_
Stream_Press_Release_LOI_Saipem_eng_13092007.pdf).
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The high overall cost of the Nord Stream project – including the construction of onshore 
pipelines on the Russian and German territories – could end up giving more impetus to the 
LNG scenario.

According to the domestic and international market situation, its relations with other 
countries and behaviour of potential consumer markets, Russia has been leaning towards 
one transportation option or the other. The so-called North American “gas shock” in 2001-
2002 revived Gazprom’s initial LNG plans. Following Russia’s discussions with the US at the G8 
Summit in July 2006, Gazprom was compelled to rethink its position and consider handling 
the project on its own and, as a result, to employ the technology it was most experienced 
with – pipeline transportation (resulting in the company’s focus shifting to Europe).

The current official stance supports equal utilisation of both the pipeline and a would-be 
LNG plant. Priority is given to pipeline construction, which is expected to come on stream 
in 2012-2013 and start supplying Europe at the rate of 11.85 bcm/y (half of Shtokman’s 
anticipated production at that time). The rest is to be processed for further export in a sole-
train liquefaction plant with initial capacity of 7.5 mtpa, and only about 5% is to end up on 
the Russian gas market. According to the Senior Vice-President of Total Arnaud Breuillac, the 
feasibility study for the liquefaction plant should be ready in 2008, construction is expected to 
begin in 2010, and deliveries of LNG – towards 2014.69

Whichever transportation approach is chosen in the end, Gazprom is already securing 
resources for Shtokman gas production.70 The company’s investment programme for 
2008, adopted at the end of December 2007, is reported to include the development of 
Shtokman, construction of a pipeline from Murmansk to the Baltic coast and Nord Stream 
among its top priorities.71

Combining both solutions is technically feasible, considering the amount of available 
reserves. Moreover, from a strategic point of view, it will give Gazprom and its partners 
certain flexibility in hedging risks of low regional natural gas demand, since more than 
one export market will be covered by supplies from Shtokman. However, pursuing both 
options will require enormous investments. This may lead to postponing or giving up the 
LNG part of the project.

At the same time, Gazprom’s reported decision of December 200772 to move the site for its 
projected LNG export terminal from the initially previewed location on the Murmansk coast 
(Vidyaevo) 100 km further up to the North-East to the village Teriberka indicates that the LNG 
option has not been shelved but is actively studied. Change of location will help avoid potential 
conflict with the Russian Northern Fleet, which has a navy base with several advanced nuclear-

69 See (in Russian): http://www.vedomosti.ru/newspaper/article.shtml?2007/09/12/132565.

70 A deal was reported on 27 December 2007 between South Korean Samsung Heavy Industries and Russia’s 
Vyborg Shipyard on the construction of platform components for the Shtokman field. The deal is worth Eur 
780 000 and covers the delivery of parts for two semi-submersible platforms by October 2010 and March 2011 
(http://www.barentsobserver.com/index.php?id=4448716&cat=91228&xforceredir=1&noredir=1).

71 See http://www.gazprom.ru/eng/news/2007/12/26571.shtml.

72 See: FSU Oil and Gas Monitor, 19 December 2007, Week 50; as well as http://www.barentsobserver.com/
gazprom-changed-site-for-planned-shtokman-lng-plant.527709-28235.html.
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fuelled submarines in Vidyaevo. Among other arguments for the Teriberka site is its closer 
location to the gas field and the resulting lower costs of the subsea pipeline. Also, the onshore 
landscape of the coast territory here is more suitable for infrastructure development.73

7.3.2	 Sakhalin	II

7.3.2.1	 Development	of	the	Sakhalin	Shelf

Figure 28: Sakhalin Projects

The history of Sakhalin as an important hydrocarbon province 
dates back to the 1920s when first oil was produced on the 
island. In 1941 natural gas production began, and in 1942 
an oil pipeline connected Sakhalin to the continent. During 
late 1950s-1960s onshore E&P operations and production 
rates soared, and in the 1970s attention was drawn to the 
Sakhalin shelf reserves.

In 1975, the USSR Foreign Trade Ministry and Japan’s Sakhalin 
Oil and Gas Development Company (Sodeco) signed a 
general agreement on oil and gas E&P on the Sakhalin 
Shelf and further supply of these hydrocarbons to Japan. 
Subsequent exploration operations led to the discovery 
of 8 impressive oil and gas fields offshore Shakhalin over 
the period of 1977-1992. These fields were grouped into 
several projects named Sakhalin I, Sakhalin II, etc. The 
overall reserves of the Sakhalin projects are estimated at 
approximately 12 billion barrels of oil and condensate 2500 
bcm of natural gas.74

At the moment there are nine Sakhalin projects in various 
stages of development – Sakhalin I and II have already started 
production within the initial project phases, Sakhalin III-VI 
are at the stage of seismic assessment and test-well drilling, 
while Sakhalin VII-IX are still largely undefined.

Sakhalin I and II operate on the basis of production sharing 
agreements – two out of three existing Russian PSAs.75

A summary overview of the Sakhalin projects is presented 
in Table 8 at the end of this chapter.

Source: Energy Charter Secretariat

73 See (in Russian): http://www.gov-murman.ru/smi/14-08-2007(5).shtml.

74 See http://www.eia.doe.gov/emeu/cabs/Sakhalin/Background.html.

75 See further below.
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7.3.2.2	 Context

It is important to keep in mind that the Russian government sees Sakhalin gas reserves, 
including the Sakhalin II project, as part of its overall gas policy for the Eastern Siberia and Far 
East region. In its Programme for Creating a Single System of Gas Production, Transportation 
and Supply in Eastern Siberia and the Far East with Considerations of Possible Gas Exports to 
the Markets of China and Other Countries of the Asia-Pacific Region (hereinafter, the Eastern 
Gas Programme),76 the government states that its priorities are:

• To expand the regional section of the single gas grid and further develop and supply 
the regional domestic market;

• To maximise LNG export opportunities through expanding production capacity and 
bringing the currently non-contracted gas to the market.

For these purposes, there is no distinction made as to the source of such gas,77 as long as it 
is not already contracted. In this respect, it is not excluded that the gas produced at other 
Sakhalin projects, notably Sakhalin I, will also be directed to Sakhalin II, where it would either 
enter the already existent pipeline connected to the gas grid on the continent, or it would 
be liquefied and used for Sakhalin Energy’s or Gazprom’s LNG export contracts. Expansion 
of Sakhalin II’s liquefaction capacity is currently under active discussion and it is probable 
that at least one more train will be added.

Finally, with Sakhalin II being linked to the gas grid on the continent and therefore, if 
necessary, to pipeline gas supplies, the prospects of gas exports to China also affect the 
future flows of Sakhalin gas (if it is decided to add a linking pipeline from the East), as does 
the possibility of exporting gas to Korea which is currently considered.

In the latter case, whether it is the more economical land pipeline option that is chosen (less 
likely due to the fact that the pipeline would have to cross the territory of North Korea), or 
the more flexible LNG option, the burden is also likely to fall on Sakhalin II. Exports to North

76 The Eastern Gas Programme was adopted on 3 September 2007 by the order #340 of the Minister of 
Industry and Energy (in Russian: http://www.minprom.gov.ru/docs/order/87). The text of the Programme 
can be found on the website of the Ministry of Industry and Energy of Russia at http://www.minprom.
gov.ru/activity/energy/strateg/3 (in Russian). For additional information on the programme, see the 
press release of the Ministry of Industry and Energy (in Russian: http://www.minprom.gov.ru/activity/
energy/news/329); Andrei Dementyev, Deputy Minister of Industry and Energy, On the Programme of 
Creating a Single System of Gas Production, Transportation and Supply in Eastern Siberia and the Far 
East with Considerations of Possible Gas Exports to the Markets of China and Other Countries of the 
Asia-Pacific Region, presentation to the Government Commission on the Fuel and Energy Complex and 
Replenishment of the Mineral and Raw Materials Base, 15 June 2007 (in Russian: http://www.minprom.
gov.ru/appearance/report/46). See also Gazprom press-conference on “Gazprom in the East of Russia, 
Entering the Markets of Asia-Pacific Region Countries”, 26 June 2007 (brief information in English: http://
www.gazprom.com/eng/articles/article24158.shtml; full information in Russian: http://www.gazprom.
ru/articles/article24154.shtml).

77 See Alexander Medvedev, Deputy Head of the Management Board of Gazprom and General Director of 
Gazprom Export, Gazprom press-conference on “Gazprom in the East of Russia, Entering the Markets of 
Asia-Pacific Region Countries”, 26 June 2007 (in Russian: http://www.gazprom.ru/documents/verbatim_
26.06.2007.DOC).
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America are also envisaged. Russia’s overall LNG export targets for the region are: 21 bcm 
by 2020; and 28 bcm by 2030.78

7.3.2.3	 Project	Description

Sakhalin II operates on the basis of a production sharing agreement79 and is based on two 
oil and gas fields discovered in 1984 1986 in the Okhotskoye Sea. The Piltun-Astokhskoye 
field mainly contains oil and lies 16 km to the north-east of Sakhalin at the water depth of 
26-33 meters. 150 km further south lies the Lunskoye field, 13 km offshore, at the depth of 50 
meters, it contains mainly gas. Total reserves for the two fields are estimated at 600 million 
tonnes of oil and 700 bcm of gas.

The project infrastructure includes three offshore production platforms; a 300 km sub-
sea pipeline system connected in two places to the 800 km oil and gas pipelines running 
from the north to the south of the island; a treatment facility separating oil and gas; oil 
booster and gas compressor stations; a full-year operational oil terminal; a liquefaction 
plant with two trains. At full capacity, Sakhalin II is expected to produce 60 million barrels 
of oil and condensate and 9.6 tonnes of LNG per year.80 The project will be serviced by 
five chartered LNG tankers with the capacity of 145,700 147,200 m3 each (see Table 6 
below).81 The oil part of the project is already in operation82 and first LNG is now expected 
towards 2009.83 The plant has already received both of the planned LNG cargoes for initial 
commissioning and testing.84

78 On top of these projections, the programme allows for up to 25-50 bcm of pipeline gas exports to 
Korea, not to mention the ministry’s projections of domestic demand in the Eastern Siberia and Far 
East region of 27 bcm/y by 2020 and 32 bcm/y by 2030 (and counting the development of the gas 
processing industry – 41 and 46 bcm/y respectively). In order to meet these extraordinary gas demand 
expectations, the programme projects an increase in regional gas production of over 18 times by 2020 
compared to 2006 levels, and a 20 times increase by 2030.

For more information, see the press release of the Ministry of Industry and Energy (in Russian: http://
www.minprom.gov.ru/activity/energy/news/329); Anatoliy Yanovskiy, Director of the Fuel and Energy 
Complex Department of the Ministry of Industry and Energy, “Russia’s Energy Strategy and Gas Complex 
Development in the East of the Country”, presentation at the 3rd Inernational Forum “Russia’s Gas 2005” 
(in Russian: http://www.minprom.gov.ru/activity/energy/appearance/12/).

79 See further below.

80 See http://www.mitsui.co.jp/en/business/intro/energy/index.html.

81 At the time of writing, two of these tankers were already delivered to Sakhalin Energy ahead of 
schedule – Grand Elena in October 2007 and Grand Aniva on 4 January 2008 
(http://www.sakhalinenergy.com/en/default.asp?p=channel&c=1&n=263).

82 Though not yet the delivery to the oil terminal in the south of the island – all oil and LNG facilities in the 
south of the island will be commissioned as one complex.

83 Initially, LNG production was announced to begin in 2008, however, due to slow construction 
work exports are now most likely to commence in 2009 (http://www.reuters.com/article/
companyNewsAndPR/idUSL179529820071217?sp=true; LNG Global Monitor, 10 January 2008, Week 01).

84 Concerning the first shipment, see Sakhalin Energy press release of 5 July 2007 (in English: http://www.
sakhalinenergy.com/en/media.asp?p=media_page&itmID=207). For more information on the second 
shipment delivered on 12 October 2007 see http://www.sakhalinenergy.com/docs/media/en/226/
Vestnik_11_eng.pdf.
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At the time of writing, 98% of the project’s LNG production capacity has been contracted on 
a long-term basis. Over two thirds of Sakhalin LNG will be supplied to Japanese buyers,85 the 
rest will go to Korea (Kogas) and North America (Shell Eastern Trading Ltd.), where the gas 
will be delivered to the Energia Costa Azul Terminal in Mexico, and part of it will go to the US 
market.86 The final 2% are reserved for spot market trade.87

Table 6: LNG Tankers Chartered by Sakhalin Energy

Ship Name Shipowner Operator Shipbuilder Country of Build Hull # Contract Delivery

Grand	Elena Sovcomflot	/	NYK	Line NYK	Line Mitsubishi Japan 2229 15-Nov-04 31-Dec-07

Grand	Aniva Sovcomflot	/	NYK	Line NYK	Line Mitsubishi Japan 2230 15-Nov-04 28-Feb-08

Grand	Mereya Primorsk	/	MOL/K	Line Mitsui	OSK	Line Mitsui Japan 1681 15-Nov-04 30-Apr-08

Tangguh	Tuwuti Sovcomflot	/	NYK	Line NYK	Line Daewoo Korea 2241 28-Jun-04 15-Oct-08

Tangguh	Bratan Sovcomflot	/	NYK	Line NYK	Line Daewoo Korea 2242 4-Oct-04 15-Dec-08

Continued...

Ship Name Flag Class Plant HP Speed (knots) Cargo System # of Tanks Capacity (m3) 

Grand	Elena Japan NK S 32,000 19.5 Moss 4 147,200

Grand	Aniva Japan NK S 32,000 19.5 Moss 4 147,200

Grand	Mereya Japan NK S 32,100 19.5 Moss 4 147,200

Tangguh	Tuwuti Cyprus NV S 36,800 19.5 GT	NO	96 4 145,700

Tangguh	Bratan Cyprus NV S 36,800 19.5 GT	NO	96 4 145,700

Source: Maritime Business Strategies, LLC (http://www.coltoncompany.com/shipbldg/worldsbldg/gas.htm)

The project is operated by Sakhalin Energy Investment Company Ltd. (Sakhalin Energy), 
which was formed in 1994. Over the years the ownership structure of the company changed 
several times. Since 2001, Sakhalin Energy was owned by Royal Dutch/Shell (55%), Mitsui 
(25%) and Mitsubishi (20%). In April 2007, Gazprom acquired a controlling stake in Sakhalin 
Energy for $7.45 billion, so the current structure is: Gazprom (50% +1 share), Shell (27.5%), 
Mitsui (12.5%) and Mitsubishi (10%).88

85 These include Chubu Electric Power Company, Inc., Tokyo Gas, Osaka Gas, TEPCO, Kyushu Electric Power 
Company, Toho Gas, Hiroshima Gas and Tohoku Electric.

86 See http://www.sakhalinenergy.com/docs/media/en/216/Vestnik_7_eng.pdf.

87 See http://www.sakhalinenergy.com/en/default.asp?p=channel&c=1&n=130.

88 While the Russian government was criticised for using environment protection concerns and its 
administrative system to pressure Sakhalin Energy into selling the controlling stake to Gazprom, Gazprom 
itself states that significant breaches of environment protection measures were discovered in the course 
of overall assessments carried out after Sakhalin Energy’s announcement in July 2005 of doubling the 
project costs. According to Gazprom, the purchase price it paid for its Sakhalin II stake reflects the cost of 
necessary environment protection measures and programmes which are being put in place.



Case Study: RUSSIAChapter 7

12�

Case Study: RUSSIA

Overall project costs for Sakhalin II have been reviewed on several occasions, for example, in 
2005 costs were overrun by 61%.89 The current revised version of the project budget to 2014 
was approved in April 2007 and stands at $19.4 billion. The increase of $3.6 billion will be 
covered by the previous investors and will not involve Gazprom.90 As of April 2007, already 
$13 billion had been invested, and it was estimated that Sakhalin II was 80% complete.91 For 
2007 the planned costs were $1.7 billion92 and the budget for 2008 is set at $2.08 billion.93

To finance the project, Sakhalin Energy is seeking over $5 billion from the international 
financing market. Until recently, the European Bank for Reconstruction and Development 
(EBRD), the UK Export Credit Guarantee Department (ECGD), US Export-Import Bank (Ex-Im 
Bank) and the Japan Bank for International Cooperation (JBIC) were named as the most likely 
project lenders. The Royal Bank of Scotland, ABN AMRO,94 BNP Paribas, Mizuho, SMBC and 
BoT-Mitsubishi-UFJ have also been listed as possible banks to either arrange or participate in 
the project’s financing. Credit Suisse provided financial advice to the project.

However, after the recent change in Sakhalin Energy’s ownership structure and Gazprom’s 
request that the decision on the loan be made by October 2007, the EBRD decided not to 
finance the project upon mutual agreement with the shareholders. It was reported that the 
ECGD was considering to grant Sakhalin II guarantees worth $1 billion, but the possibility of 
such a decision is meeting strong resistance from the environmentalist lobby, so it is likely 
that the ECGD will pull out of the project’s financing as well.95

Despite this trend, it is believed that Gazprom should be successful in arranging financing 
for Sakhalin II:96 apart from Gazprom’s privileged position on the Russian market due to its 
monopoly status and the fact that the Russian government owns 50.002% of its shares, the 
acquisition of a controlling stake in Sakhalin Energy has improved Gazprom’s overall financial 
attractiveness. The cost of its entry into the project is discounted to the project’s total cost; 
as a result of paying for its shares with cash and not with assets, the company increased its 
resource base in absolute terms; with a majority stake, Gazprom now plays a key role in the 
project’s decision-making process, so its project operating risks are now relatively low.97

89 See http://www.minprom.gov.ru/pub/54 (in Russian).

90 See http://www.minprom.gov.ru/activity/energy/news/303 (in Russian) and http://pda.lenta.ru/
news/2007/04/17/gazprom/ (in Russian).

91 See http://www.gazprom.com/eng/news/2007/04/23260.shtml (in English) and http://www.gazprom.
ru/news/2007/04/181945_23252.shtml (in Russian).

92 See http://www.minprom.gov.ru/pub/54 (in Russian).

93 The decision was taken on 18 December 2007, see http://www.minprom.gov.ru/activity/energy/
news/332 (in Russian), and http://www.neurope.eu/articles/81354.php (in English).

94 It was also reported that ABN Amro and Societé Générale have provided a credit of $1 billion each to 
Gazprom which was used for its purchase of a controlling stake in Sakhalin II 
(see http://www.londonstockexchange.com/LSECWS/IFSPages/MarketNewsPopup.aspx?id=1490964&so
urce=RNS and http://www.banktrack.org/?show=dodgy&id=44).

95 The The London branch of the World Wildlife Fund filed a request to investigate the legitimacy of the 
ECGD’s decision, see http://en.rian.ru/analysis/20070817/72121240.html.

96 As of September 2007, it has been reported that Gazprom has resumed negotiations with JBIC, and that 
the bank is considering financing the project (http://www.rigzone.com/news/article.asp?a_id=49866).

97 See http://www.fin-rus.com/sector/oilgas0000401231/default.asp.
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7.3.2.4	 General	PSA	Scheme

PSAs are quite common in the oil and gas industry. First used in 1966 in Indonesia, production 
sharing agreements exist in many varieties, but the key features stay the same:

• the state is the resource owner;

• the state owns a share in the profit oil / gas;

• the company owns cost oil / gas and a share in the profit oil / gas;

• the company takes on the exploration risk;

• the company is exempted from national taxes, with a special tax regime previewed in the 
PSA (this gives the company tax-planning stability and facilitates project financing);

• the company uses a part of the produced oil / gas to recover its exploration and 
production costs (cost oil / gas);

PSAs	in	Russia

Since the early 1990s, the Russian government was keen on attracting investment into the 
development of difficult oil and gas fields, in particular those in the Far North and offshore. 
With this intention, the Presidential Decree #2285 “on Issues of Production Sharing 
Agreements in Subsoil Use” was signed on 24 December 1993. The Decree was followed 
by the Federal Law #225-FZ “on Production Sharing Agreements” on 30 December 1995 
(this law is still in force with amendments and addenda as of 29 December 2004).

From the very start, the concept of production sharing agreements and its application in 
Russia gave rise to heated debates, and opinions were divided both in the government 
and in the industry sector. The adopted PSA law was a result of compromise, acceptable 
in principle but impossible to apply in practice up until 1999 when all the necessary 
amendments to the Russian legislation were finalised.

With all the introduced amendments and over a dozen new laws, including a new 
chapter in the tax code dedicated specifically to production sharing agreements, 
Russia’s oil and gas sector was ready for PSAs. But the turn of the century saw a change 
in the Russian government’s approach to managing the country’s energy sector, and 
in particular towards foreign participation in the oil and gas sector. While FDI is still 
welcome, the current approach appears to be aimed at securing government control 
over natural resources development and at limiting foreign participation in oil and gas 
projects, while giving priority to government-controlled companies.

Despite approximately 30 development areas “available for PSAs” at the time of writing, 
there were no production sharing agreements signed under the new legislation, all three 
existing Russian PSAs date back to the 1993 presidential decree:

- Sakhalin II PSA signed in June 1994 (principal operator – Shell)
- Sakhalin I PSA signed in June 1995 (principal operator – Exxon)
- Kharyaga PSA signed in December 1995 (principal operator – Total)
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• profits are split between the company and the state;

• disputes are resolved by the parties or taken to international arbitration.

Figure 29: General PSA Scheme

Source: Energy Charter Secretariat

Table 7: Selected Typical Features of PSAs

Exploration	risk carried	by	the	company

Cost	recovery costs	recovered	during	‘cost	oil’	phase,	then	‘profit	oil’	shared	between	company	and	state

Annual	cap annual	cap	on	‘cost	oil’	is	set	during	the	early	years	of	the	project,	so	some	share	of	surplus	goes	to	the	state

Definition	of	
expenditures

clear	definition	of	what	expenditures	can	and	cannot	be	included	in	the	calculation	of	‘cost	oil’	and	profits	tax

Royalty 10-20%

State	share	of	
‘profit	oil’

more	commonly	at	70%

Tax	rate in	countries	where	there	is	a	‘royalty	+	profits	tax’	system,	normally	there	is	a	profits	/	corporation	tax	plus	
special	petroleum	tax,	which	together	typically	exceed	50%

Length	of	contract 20-25	years,	fixed

Source: based on Ian Rutledge, The Sakhalin II PSA – a Production ‘Non-sharing’ Agreement: Analysis of Revenue Distribution, SERIS, 
November 2004 (http://pacificenvironment.org/downloads/SakhalinPSA-www1.pdf); Kirsten Bindemann, Production Sharing Agreements: 
an Economic Analysis, WMP 25, Oxford Institute of Energy Studies, October 1999 (http://www.oxfordenergy.org/pdfs/WPM25.pdf?PHPSESSI
D=ac3703fd1f9acc5c45f827cbfb8cbc81); Oil and Gas Vertical, Issue #10, 2000 (in Russian: http://www.ngv.ru/article.aspx?articleID=23679)

Commonly, a PSA is signed for a lengthy but fixed term (e.g., 25 years). The parties to the 
agreement are the state and the company-operator of the project. Under the PSA, the state 
exempts the project from the national fiscal regime and sets special taxation arrangements. 
If the exploration phase (usually fixed at 2-3 years) is not successful, the PSA is terminated 
and the company does not receive any compensation.

In the initial stages of production, the company is entitled to a cost-recovery period. The state 
receives fixed royalties per unit of production, then the remaining production is used as “cost oil / 
gas” which is valued at the going market price and serves the company to recover its costs.
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PSAs contain specific provisions on how production is divided into “cost” and “profit oil / gas”, and 
which costs can be recovered through this mechanism. Normally the length of the cost-recovery 
period is fixed (or the share of production that can be used as “cost oil / gas” is specified).

Once the company’s costs are recovered, all produced oil / gas becomes “profit oil / gas” 
and is split between the company and the state according to the ratio previewed in the 
production sharing agreement. The company also pays profit tax to the state.

Production sharing agreements may take various fiscal approaches and combinations 
(royalties, profit tax, cost caps, etc.). Additional payments to the state, e.g., bonuses at specific 
project stages, or “super-profits” tax, may also be required.

7.3.2.5	 Sakhalin	II	PSA	Terms

The Sakhalin II project operates under a production sharing agreement signed in June 1994. 
The PSA effectively came into force two years later, after the necessary amendments were 
introduced into Russia’s legislation framework. The initial duration of the agreement is 25 
years, but Sakhalin Energy has the right to subsequently renew its license without any revision 
of PSA terms for five-year periods, as long as it considers this economically practicable.

Under the agreement, Sakhalin Energy compensates the Russian side’s exploration costs 
of $160 million according to a fixed payment schedule. Additionally, the PSA includes three 
bonuses paid to the Russian state: the $15 million commencement bonus paid in 1996, and 
the field development date bonuses ($15 million in 1997 and $20 million in 2003); as well as 
payments to the Sakhalin Development Fund of $100 million in total.

The main feature that makes the Sakhalin II PSA stand out is its approach to cost recovery. 
The “cost oil / gas” period isn’t fixed, and once royalties are paid, all proceeds from oil and gas 
sales are considered “cost oil / gas” until the company recovers its capital investment with an 
increment of 17.5% internal rate of return (IRR).98

Once this is achieved, Russia’s share of “profit oil / gas” will be 10% for two years, after which 
its share will rise to 50% until Sakhalin Energy reaches a 24% IRR. At that point Russia’s share 
in “profit oil / gas” becomes 70% and the state also receives an additional $80 million paid 
out according to a fixed schedule.

It is important to note that the PSA contains no exhaustive list of costs which may be deemed 
recoverable, there are no annual cost caps previewed99 and royalties are set at a relatively 
low 6% (compared to a more typical rate of 10-20%). As a result, for a significant part of 
the project’s life the Russian state will be receiving revenues from Sakhalin II only through 
royalties and Gazprom’s stake in Sakhalin Energy.

98 For a detailed analysis, see Ian Rutledge, The Sakhalin II PSA – a Production ‘Non-sharing’ Agreement: 
Analysis of Revenue Distribution, SERIS, November 2004 
(http://pacificenvironment.org/downloads/SakhalinPSA-www1.pdf).

99 The introduction of annual cost caps during the cost-recovery phase of the project offers the state the 
possibility of profits from a PSA project as soon as production begins: a cap limits the amount of costs 
which can be recovered during a given year of the cost-recovery period. Any excess “cost oil / gas” 
proceeds for that year go to the state, and the remaining costs are carried over to the following year.
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Table 8: Summary of Sakhalin Projects I-VI

Source: EIA/DOE (http://www.eia.doe.gov/emeu/cabs/Sakhalin/Background.html), project homepages, IHS Energy, Interfax, 
Russian Energy Monthly, FSU Oil and Gas Monitor, Pipeline & Gas Journal, Gas Matters, www.vedomosti.ru
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CHAPTER 8

CASE	STUDY:	JAPAN

Japan accounted for more than half of the global LNG market 
from late 1979s to early 2000s. While consumption growth is stagnant, 

the country still imports about 40% of global LNG production 
through its 27 LNG terminals.
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8.1	 Japanese	Energy	Policy

Since Japan is dependent on imported energy for 96% of its energy demand (excluding 
nuclear power), its chief energy policy has been “to ensure energy supply security.” As a 
reaction to the oil crises of the 1970s and early 1980s, Japan has reduced its dependence 
on imported petroleum. Diversification of energy sources from petroleum to coal, natural 
gas, and nuclear power has also been encouraged and has been gradually accomplished. 
However, petroleum is still Japan’s primary energy source (representing around 45% of 
Japan’s primary energy consumption in 2006) and Japan’s reliance on petroleum is still 
relatively high compared with other OECD countries.

Figure 30: Primary Energy Consumption in Japan in 2006, by Fuel

Source: BP Statistics 2007

In the last few years, Japan’s energy policies have broadened to include environmental 
concerns, such as those represented in the Kyoto Protocol. From this environmental 
viewpoint, natural gas is considered to be a desirable energy source with fewer burdens on 
the environment. Since Japan is a mature economy and the population has been decreasing 
since 2006, the growth of energy consumption is expected to be quite moderate.

8.1.1	 Natural	Gas	Usage

Japan produces less than 5% of its natural gas demand and imports all of its gas in the form 
of LNG. Japanese gas usage consists of power generation (63%), residential / commercial 
use (20%), and industrial use (15%). The Japanese government forecasts the increase of gas 
demand in Japan will be rather moderate due to its mature economy.

8.1.2	 City	Gas

City gas (Residential / Commercial and industrial usage) is supplied by more than 200 gas retail 
companies. However, because of the lack of national gas pipeline grid resulting from Japan’s 
mountainous land structure, imported LNG for city gas is used mainly in large cities such as 
Tokyo, Osaka and Nagoya by chief gas utilities, namely Tokyo Gas, Osaka Gas and Toho Gas.
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Figure 31: Gas Demand Split in 2005

Source: Wood Mackenzie

8.1.3	 Power	Generation

Power Generation is the single largest gas usage in Japan. The following chart produced 
by the Ministry of Economy, Trade and Industry (METI) in 2007 shows the forecast of power 
generation by energy source. METI forecasts a moderate increase in power generation 
through to 2016 Fiscal Year (FY) (April 2016 to March 2017). Among the energy sources for 
generation, METI plans the increase of nuclear power generation to be the largest, while it 
plans a gradual decrease of petroleum and coal. LNG continues to be in the second position, 
next to nuclear. However, LNG usage is forecast to stay at the same volume until 2011FY and 
then begin to decline slightly.

It is forecast that the total demand of LNG including for city gas and power generation 
in Japan will be almost fixed in the future, or may increase slightly at most. However, if 
an emergency occurs at a nuclear power station which causes its shutdown, such as the 
case with Tokyo Electric Power Company’s (TEPCO’s) Kashiwazaki-Kariha power station 
following an earthquake in August 2007, a surge of alternative demand for petroleum and 
LNG is often created.

8.2	 Japan’s	LNG	Imports

Japan has been the world’s largest LNG importer since it began importing LNG in 1969. 
The main LNG suppliers to Japan are Asia-Pacific gas producers, especially Indonesia, 
Malaysia, Brunei and Australia. Japanese importers, including trading companies, actually 
played a significant role in starting the LNG industry in these countries. Indonesia began 
exporting LNG in 1977 when the Bontang liquefaction facility became operational. Since 
then, Indonesia has been the largest LNG exporter to Japan and in 2006 supplied Japan 
22% of its LNG demand.
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Figure 32: Power Generation, by Energy Source

Source: Ministry of Energy, Trade and Industry of Japan, 2007

8.2.1	 Change	of	Japanese	Importing	of	LNG

LNG suppliers to Japan have changed gradually. Until the late 1980s, LNG was mainly supplied 
by three Southeast Asian countries: Indonesia, Malaysia and Brunei. Since then, the variety 
of LNG suppliers has broadened – Australia started exporting to Japan in 1989 and Qatar in 
1997. These days, with the increase of LNG spot cargo imports, the number of suppliers has 
increased to include North African producers, such as Egypt and Algeria.

Figure 33: Japan’s LNG Imports in 2006, by Source

Source: BP Statistics

There has also been a significant change in Indonesia’s position as the largest LNG supplier 
to Japan. Until 1990, Indonesia supplied more than 50% of Japan’s LNG imports. With the 
increase of new LNG suppliers, by 2002 Indonesia’s share had been decreased to 22%. In the 
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last few years especially, Indonesia’s LNG production has suffered serious setbacks and has 
been unable to fulfill its contractual supply obligations due to the lack of feed gas. Since the 
Indonesian government states that natural gas should first be allocated to meet domestic 
demand, which has been increasing, it is considered that the recovery of LNG production 
will be unlikely in the near future.

Figure 34: Japan’s LNG imports, by Country

Source: Cedigaz, BP

8.2.2	 Future	LNG	Supply	to	the	East	Asian	Market	(Including	Japan)

The total amount of LNG supplied to East Asian markets is composed mostly of LNG produced by 
Asia-Pacific suppliers with the remainder coming from Middle Eastern suppliers. Figure 31 
below shows the planned liquefaction capacity of these LNG producers. Among these, most 
of the future increase of liquefaction capacity is planned in Qatar and Australia. Both Qatar 
and Australia are gas-rich and do not have large domestic markets to absorb natural gas 
production. In Australia, chief LNG players such as Woodside and Chevron have been 
quite eager in establishing new LNG projects, most of which are planned to commence 
production after 2010. Traditional East Asian LNG customers are mostly big public utilities 
(gas retailers and power generators), which are considered to be safe and ideal customers 
from the supplier side. Therefore, many new Australian LNG projects are focusing on East 
Asian customers as marketing targets. Since the increase of LNG demand in the US and the 
UK has been less than what was expected over the last few years, Qatar is trying to re-allocate 
more LNG sales to Asian markets. In addition to traditional LNG producing countries, new 
LNG projects are emerging in Papua New Guinea by ExxonMobil, Oil Search and InterOil. 
A gradual increase is forcast in the LNG supply ratio of the new LNG projects and new LNG 
supplying countries on the total Japanese LNG imports.

8.2.3	 Gas	Sector	Reforms	in	Japan

While its import volumes have been stagnant since around 2000, Japan is still by far the 
largest LNG importer, accounting for just below 40% of the global trade in 2006. The country 
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has 27 LNG import terminals with a capacity of over 180 mmt/y (see section 3.2 “Regasification 
Terminals” and Appendices C and D) as well as four terminals for domestic LNG vessels. The 
country does not have a pipeline network comparable to Europe or North America. However, 
pipeline construction has been gradually progressing. Network systems are being built 
around the three main city gas areas, Tokyo, Nagoya and Osaka, and there are two transmission 
pipelines from the Japan Sea side to the Pacific (Niigata-Tokyo and Niigata-Sendai).

Gas sector reforms in Japan have been proceeding through three rounds of amendments to 
the gas utility law, which took place in 1995, 2000 and 2003. Under the latest 2003 deregulation, 
third party access (TPA) is mandatory to all pipelines, while negotiated TPA to LNG receiving 
terminals is recommended by the government. In addition, implementing rules on non-
discrimination and transparency in the TPA regime have come into force. At the same time 
new pipelines can enjoy exemption from the TPA rules during the initial period of the pipeline 
operation, to give incentives to investors and promote pipeline construction. Although these 
laws and regulations have been put in place, there have been only a limited number of third-
party access cases so far. It should be noted, however, that the city gas companies and local 
gas companies are “distributors” and do not possess the transmission pipelines.

Figure 35: Change in Liquefaction Capacity in Asia Pacific and the Middle East

Source: JOGMEC estimate

8.3	 Rise	and	Fall	of	Indonesian	LNG	Exports

How did Indonesia establish its LNG industry and why did it lose its strength? The start-up of 
Indonesia’s Bontang and Arun LNG projects were in 1977 and 1978 respectively, when Japanese 
industries were trying to reduce dependence on petroleum after the first Oil Crisis by introducing 
LNG and nuclear power. The Japanese economy was still in a period of robust growths and 
needed energy supplies to fuel the development. Korea and Chinese Taipei followed Japan in 
economic development and imports of energy. Although petroleum was the most important 
export item for Indonesia in those days, LNG was emerging as a similarly valuable export 
commodity. There was neither an Indonesian domestic market nor neighbouring gas markets 
in those days. The government encouraged natural gas exports in the form of LNG. Japanese 
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Figure 36: Gas Pipelines and LNG Terminals in Japan

Source: Ministry of Energy, Trade and Industry
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trading companies eagerly gave a helping hand, and the Japanese Ex-Im Bank was ready to 
finance LNG projects. The economy was expanding in both Indonesia and Japan.

The economic backdrop then changed. Japan entered into a period of economic stagnation 
in the 1990s, while the Indonesian economy suffered a serious setback in 1997 with the 
Asian economic crisis. Several malpractices and contradictions in the Indonesian society 
were exposed to the public during the period of the economic setback. Presidents changed 
frequently following the resignation of President Soeharto in 1998. In an attempt to rectify 
the situation, new legislation (a New Oil and Gas Law) was enacted in 2001. Following the 
enactment of this law, Pertamina, the dominant Indonesian National Oil Company, was 
reorganised and transformed into a limited liability company. Its regulatory functions were 
removed and returned to the Government. However, these changes alone could not solve 
the problems in the energy industry, and have not been able to improve the energy industry 
as effectively as the reforms intended.

8.3.1	 Tough	Fiscal	Terms	in	Petroleum	Production	Contracts	and	Stagnated	Investment

Indonesia’s fiscal terms in petroleum contracts are among the most stringent in the world, 
along with the other South East Asian oil producers and major Middle East oil producing 
countries. The contractors’ (investors) share of the profits is only 15% after cost recovery 
under the standard fiscal terms. Due to such harsh terms, as well as inefficient government 
bureaucracy (red tape), major international oil companies have become reluctant to invest 
in the Indonesian oil and gas industry. As a result, their new exploration activities have been 
quite scarce since the mid-1990s.

Most of the players in Indonesia have been independent oil companies and Asian national 
oil companies. Since there have not been significant oil discoveries since this period, 
Indonesia’s petroleum production has been declining since the mid-1990s. On the other 
hand, petroleum consumption has been increasing gradually, and Indonesia became a net 
petroleum importer in 2004.

Figure 37: Indonesia’s Oil Production and Consumption

Source: BP Statistics
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Figure 38: Indonesia’s Gas Infrastructure

Source: JOGMEC

8.3.2	 Rising	Oil	Prices	and	Increasing	Subsidies	to	Petroleum	Products

Although Indonesia is a major petroleum producer, it lacks enough refining capacity to 
meet the local demand. As such, Indonesia imports a large volume of petroleum products. 
Among Indonesia’s imported petroleum products, kerosene (for cooking) and diesel (for 
farming) are indispensable for people’s lives. Therefore, the government keeps the prices of 
kerosene and diesel oil within affordable levels by using subsidies. However, oil prices began 
to rise sharply in 2004, and currently remain above $100 per barrel, which has made the 
Indonesian government unable to keep the price of the petroleum products relatively low 
through subsidies. The government increased the price of petroleum products significantly. 
This move was accepted by the people without major upheavals. The government also 
managed to lower the demand for petroleum products. However, some of the industrial 
demand for petroleum is thought to have turned to natural gas.

8.3.3	 Lack	of	Gas	Supply

The largest energy demand centre in Indonesia is Java Island, where the capital city (Jakarta) 
is and where more than 50% of Indonesian industries and population are located. However, 
until recently, there were no major gas trunk lines which connected Java Island and the main 
gas producing areas such as Sumatra and Kalimantan. The trunk gas line from Sumatra and 
west Java has just been completed in March 2007. Indonesia’s largest LNG liquefaction plant 
is located in Bontang, East Kalimantan. To meet the increasing domestic gas demand, the 
Indonesian government is considering decreasing LNG production in Bontang and allocating 
the gas produced in Kalimantan to the domestic market in Java by constructing a trunk gas 
line from Kalimantan to Java. The subsidised price of petroleum products makes domestic 
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gas sales and gas explporation for domestic markets unattractive so that domestic onshore 
resources remain underexplored and underdeveloped.

8.3.4	 Indonesian	Government’s	Gas	Supply	Policy

The Indonesian government made it clear in 2006 that gas should be first supplied to the 
domestic market and that, then, the remainder would be supplied to the international 
markets in the form of LNG. A long-term gas demand and supply balance was put together 
in January 2006. According to this information, since the increase of domestic gas demand 
is significant, there will not be enough gas remaining for export. Currently there are 
contracts for 12 million tons of LNG annually in sales and purchase agreements between 
Indonesia and Japan, most of which shall expire in 2010. Upon the current contracts’ 
expiring, the Indonesian government claims the renewed volume should be between 
3 and 6 million tons due to lack of gas for export. Japanese buyers and the Indonesian 
government have been negotiating the renewal of LNG contracts. However, they have not 
yet reached an agreement.



World Liquefaction Plants

APPENDIX A

WORLD	LIQUEFACTION	PLANTS



141

World Liquefaction Plants

Appendix A: World Liquefaction Plants (as of June 2008)

Country Site Project Company Gas field
Capacity 
(mmt/y) Train

Total 
(mmt/y) Start-up

Algeria

Arzew

Arzew	GL	4Z	/	
CAMEL

Sonatrach Hassi	R’mel

0.30 3 0.90 1964

Arzew	GL	1Z	/	
Bethouia

1.325 6 7.95 1978

Arzew	GL	2Z	/	
Bethouia

	1.40	 6 8.40 1981

Arzew total - 15 17.25 1964

Skikda

Skikda	GL	1K,	
Phase	1*

Sonatrach Hassi	R’mel

1.00 3 3.00 1972

Skikda	GL	1K,	
Phase	2

1.00 1 1.00 1981

1.00 2 2.00 1982

Skikda total - 3 3.00 1972

Algeria total - 18 20.25 1964

Australia

Dampier

NWS-1
Woodside	(16.67%),	Shell	(16.67%),	
BHP	Billiton	(16.67%),	BP	(16.67%),	
Chevron	(16.67%),	MIMI	(16.67%),	
+	CNOOC	**

Goodwyn,	North	
Rankin

2.50 2 5.00 1989

NWS-2 2.50 1 2.50 1992

NWS-T4 4.40 1 4.40 2004

Dampier total - 4 11.90 1989

Wikham	Point Darwin	LNG ConocoPhillips	(56.72%),	ENI	(12.04%),	
Santos	(10.64%),	INPEX	(10.53%),	
TEPCO	(6.72%),	Tokyo	Gas	(3.36%)

Bayu	Undan
3.30 1 3.30 2006

Australia total - 5 15.20 1989

Brunei Lumut Brunei	LNG Brunei	Government	(50%),	Shell	(25%),	
Mitsubishi	(25%)

SW	Ampa,	Fairley,	
Gannet	(+	Jamalul	
Alam,	Maharaja	
Lela,	Egret)

1.44 5 7.20 1973

Egypt Damietta SEGAS SEGAS	(Union	Fenosa,	ENI)	(80%),	
Egas	(10%),	EGPC	(10%)

Scarab	Saffron
5.00 1 5.00 2004

Idku Egyptian	LNG ELNG	Co:	BG	(35.5%),	Petronas	(35.5%),	
EGAS	(12%),	EGPC	(12%),	Gaz	de	France	(5%)

Train	1:	BG	(35.5%),	Petronas	(35.5%),	
EGAS	(12%),	EGPC	(12%),	Gaz	de	France	(5%)

Train	2:	BG	(38%),	Petronas	(38%),	
EGAS	(12%),	EGPC	(12%)	***

Train	1:	Simian	
Sienna

Train	2:	Sapphire

3.60 2 7.20 2005

Egypt total - 3 12.20 2004

E Guinea Bioko	Island EGLNG-T1 Marathon	(60%),	GEPetrol	(25%),	
Mitsui	(8.5%),	Marubeni	(6.5%)	

Alba
3.4 1 3.4 2007
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Country Site Project Company Gas field
Capacity 
(mmt/y) Train

Total 
(mmt/y) Start-up

Indonesia

Bontang

Bontang	A/B

PT	Badak	NGL	[Pertamina	(55%),	
JILCO	(15%),	VICO	(BP,	ENI)	(20%),	
Total	(10%)]

Badak,	Nilam,	
Tunu,	Handil	/	
Bekapai,	Unocal’s	
associated	gas

2.60 2 5.20 1977

Bontang	C/D 2.60 2 5.20 1983

Bontang	E 2.80 1 2.80 1990

Bontang	F 2.80 1 2.80 1993

Bontang	G 3.10 1 3.10 1998

Bontang	H 3.20 1 3.20 1999

Bontang total - 8 22.30 1977

Arun

Arun,	Phase	1
PT	Arun	NGL	[Pertamina	(55%),	
ExxonMobil	(30%),	JILCO	(15%)]

Arun

1.5 3 6.00 1978

Arun,	Phase	2 1.5 2 3.00 1984

Arun,	Phase	3 2.00 1 2.00 1986

Arun total **** - 4 6.50 1978

Indonesia total - 12 28.80 1977

Libya Marsa	el	Brega Marsa	el	Brega NOC	(Sirte	Oil	Company) Meghil,	Rabuga,	
Zelten

0.30 3 0.90 1970

Malaysia

Bintulu

MLNG Petronas	(65%),	Shell	(15%),	Mitsubishi	(15%),	
Sarawak	State	Government	(5%)

central	Luconia
2.70 3 8.10 1983

MLNG2	(Dua) Petronas	(60%),	Shell	(15%),	
Mitsubishi	(15%),	Sarawak	state	(10%)

Shell	M1	and	M3	
gas	fields

2.60 3 7.80 1995

MLNG3	(Tiga) Petronas	(70%),	Shell	(10%),	
Nippon	Oil	(10%),	Sarawak	State	Gov	(10%)

Serai,	Jintan,	
Helang

3.40 2 6.80 2003

Malaysia total - 8 22.70 1983

Nigeria

Bonny	Island

Nigeria	LNG	T1-2

NNPC	(49%),	Shell	(25.6%),	Total	(15%),	
ENI	(10.4%)

Soku,	Obiafu	
Obikrom,	Obite

2.95 2 5.90 1999

Nigeria	LNG-T3
Soku,	Bomu,	Oshi,	
Idu,	Ibewa,	Obagi,	
Ubeta

2.95 1 2.95 2002

Nigeria	LNG-T4 4.20 1 4.20 2006

Nigeria	LNG-T5 4.20 1 4.20 2006

Nigeria total - 5 17.25 1999

Norway Melkoya	Island Snohvit StatoilHydro	(33.53%),	Total	(18.40%),	
Gaz	de	France	(12%),	Amerada	Hess	(3.26%),	
RWE	(2.81%),	Petoro	(30%)	

Snohvit,	
Albertross,	
Askeladd	fields	
(offshore)	

4.10 1 4.10 2007

Oman

Qalhat

Oman	LNG Oman	Government	(51%),	Shell	(30%),	
Total	(5.54%),	Korea	LNG	(5%),	
Mitsubishi	(2.77%),	Mitsui	(2.77%),	
Partex	(2%),	Itochu	(0.92%) Saih	Nihayda,	

Saih	Rawl,	Barik

3.30 2 6.60 2000

Qalhat	LNG Oman	Government	(46.84%),	
Oman	LNG	(36.8%),	Union	Fenosa	(7.36%),	
Mitsubishi	(3%),	Itochu	(3%),	
Osaka	Gas	(3%)

3.30 1 3.30 2005

Oman total - 3 9.90 2000
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Country Site Project Company Gas field
Capacity 
(mmt/y) Train

Total 
(mmt/y) Start-up

Qatar

Ras	Laffan

Qatargas	1	(T1-3) QP	(65%),	ExxonMobil	(10%),	Total	(10%),	
Marubeni	(7.5%),	Mitsui	(7.5%)

North	Field
3.15 2 6.3 1996

3.15 1 3.15 1998

Qatar Gas total - 3 9.45 1996

RasGas	1 QP	(63%),	ExxonMobil	(25%),	
Itochu	(4%),	LNG	Japan	(3%),	
Korea	RasGas	LNG	(5%)

North	Field

3.3 1 3.3 1999

3.3 1 3.3 2000

RasGas	2

QP	(70%),	ExxonMobil	(30%)

4.7 1 4.7 2004

4.7 1 4.7 2005

4.7 1 4.7 2007

RasGas total - 5 20.7 1999

Qatar total - 8 30.15 1996

T & T

Point	Fortin

Atlantic	LNG-T1 BP	(34%),	BG	(26%),	Repsol	(20%),	
Tractebel	LNG	(10%),	NGC	(10%)

BP	offshore	gas	
fields

3.3 1 3.3 1999

Atlantic	LNG-T2-3

BP	(42.5%),	Repsol	(25%),	BG	(32.5%)

for	Train	2:	50%	
BP	fields,	50%	
NCMA,	
for	Train	3:	25%	
NCMA	and	ECMA,	
75%	BP	fields

3.3 2 6.6 2002

Atlantic	LNG-T4 BP	(34%),	BG	(26%),	Repsol	(20%),	
Tractebel	LNG	(10%),	NGC	(10%)

50%	BP	fields,	
50%	NCMA,	ECMA

5.2 1 5.2 2006

T & T total - 4 15.1 1999

UAE 
(Abu Dhabi)

Das	Island

ADGAS	LNG	(T1-2)

ADNOC	(70%),	Mitsui	(15%),	BP	(10%),	
Total	(5%)

Associated	gas	
from	ADMA	fields	
(Umm	Shaif,	
Zakum,	El	Bunduq)

1.55 2 3.1 1977

ADGAS	LNG	(T3)
2.3 1 2.3 1994

UAE total - 3 5.4 1977

US (Alaska) Nikiski Kenai	LNG ConocoPhillips	(70%),	Marathon	(30%) Kenai 1.3 1 1.3 1969

15 countries   19 sites - 80 193.85 1964

* Destroyed in an accident in January 2004. Not included in the aggregates.

** CNOOC NWS Private Ltd is also a member of the North West Shelf Venture but does not have an interest in NWS Venture infrastructure.

*** The LNG site and common facilities, such as jetty and storage tanks, are owned by the Egyptian LNG Holding Co. The individual trains 
are owned by separate companies. A separate operating company has undertaken all operations (shareholding as per ELNG T-1).

**** Two trains decommissioned in 2000 due to depleting gas reserves. The two trains not included in the aggregate.

Source: IEA, USDOE/EIA, JOGMEC, IEEJ, RIGZONE, Gas Strategies, Petroleum Economist, Cedigaz, company websites
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Appendix B: Liquefaction Plants under Construction / Engineering / Planning (as of June 2008)

Country Site Project Company Gas field Status
Capacity 
(mmt/y) Train

Total 
(mmt/y) Start-up

Algeria

Skikda Skikda

Sonatrach*

Hassi	R’mel eng.	study 4.50 1 4.50 2010

Arzew
Gassi	Touil	LNG	/	
El	Andalus	LNG

Gassi	Chergui	Ouest,	
Reggane	and	M’Sari	
Akabli	gas	fields

under	
construction

4.00 1 4.00 2009

Angola Soyo Angola	LNG
Sonangol	(36.4%),	
Chevron	(36.4%),	
BP	(13.6%),	Total	(13.6%)

Offshore	blocks	0,	1,	2,	
14,	15,	17,	18

under	
construction

5.20 1 5.20 2012

Australia

Kimberley	region Ichthys	LNG
INPEX	(76%),	
Total	(24%)

Block	WA	285-P	/	
Ichthys	gas	field

eng.	study 6.00 1 6.00 2012

Wikham	Point Darwin	LNG-T2

ConocoPhillips	(56.72%),	
ENI	(12.04%),	
Santos	(10.64%),	
INPEX	(10.53%),	
TEPCO	(6.72%),	
Tokyo	Gas	(3.36%)

Greater	Sunrise,	
Caldita

eng.	study 3.50-6.00 1
3.50-
6.00

2012-
2013

Burrup	Peninsula Pluto
Woodside	(90%),	
Tokyo	Gas	(5%),	
Kansai	Electric	(5%)

Pluto
under	
construction

4.80 1 4.80 2010

Barrow	Island
Greater	Gorgon	
LNG

Chevron	(50%),	
Shell	(25%),	
ExxonMobil	(25%)

Greater	Gorgon	fields,	
offshore	NW	Australia

eng.	study 5.00 3 15.00 2011

Dampiere NWS-T5

Woodside	(16.67%),	
Shell	(16.67%),	
BHP	Billiton	(16.67%),	
BP	(16.67%),	
MIMI	(16.67%),	
Chevron	(16.67%),	
+	CNOOC**

Angel	field
under	
construction

4.40 1 4.40 2008

Gladstone Gladstone	LNG
Sojitz	(70%),	
Sunshine	Gas	(30%)

Sunshine ś	Lacerta	CSG	
Project

eng.	study 0.5 1 0.5 2012

Egypt Damietta Damietta	LNG-T2
SEGAS	(Union	Fenosa,	
ENI),	EGAS,	EGPC,	BP

Nile	Delta	deepwater	
fields	

eng.	study 5.50 1 5.50
2010-
2011

E Guinea Bioko	Island EGLNG-T2

Marathon	(60%),	
GEPetrol	(25%),	
Mitsui	(8.5%),	
Marubeni	(6.5%)	

Alba	gas	field,	
Nigerian	Oso	gas-
condensate	fields,	
Cameroon	gas	fields

eng.	study 4.4 1 4.4 -

Indonesia

Bintuni	Bay Tangguh	LNG

BP	(37.16%),	
CNOOC	(16.99%),	
MI	Berau	(16.3%),	
Nippon	Oil	(12.23%),	
KG	Berau	/	
KG	Wiriagar	(10%),	
LNG	Japan	(7.35%)	

Vorwata,	Wiriagar	
deep,	Roabiba,	
Ofaweri,	Wos,	Ubadari	

under	
construction

3.80 2 7.60 2009

Southeast	
Sulawesi

Senoro	LNG
PT	Pertamina	(29%),	
Medco	(20%),	
Mitsubishi	(51%)

Senoro,	Matindok eng.	study 2.00 - 2.00 2012
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Country Site Project Company Gas field Status
Capacity 
(mmt/y) Train

Total 
(mmt/y) Start-up

Nigeria

Bonny	Island Nigeria	LNG-T6 NNPC	(49%),	Shell	
(25.6%),	Total	(15%),	
ENI	(10.4%)

Forcados	Yokri,	Odidi	
and	other	

under	
construction

4.00 1 4.00 2008

Bonny	Island
NLNG	Seven	Plus	
(T7-8)

eng.	study 8.40 2 16.80 2012

Olokola	Free	
Trade	Zone

Olokola	LNG
NNPC	(49.5%),	BG	(13.5%),	
Chevron	(18.5%),	
Shell	(18.5%)

eng.	study 5.50 2 11.00 2011

Brass	Island Brass	LNG
NNPC	(49%),	ENI	(17%),	
Conoco	Phillips	(17%),	
Total	(17%)	

eng.	study 5.00 2 10.00 2010

Norway Risavika Nordic	LNG
I.M.	Skaugen	(40%),	
Lyse	Gass	and	Celsius	
Invest	(60%)

gas	sales	agreement	
with	Shell

under	
construction

0.30 1 0.30 2010

Peru Pampa	
Melchorita

Peru	LNG

Hunt	Oil	(50%),	
SK	Corp.	(20%),	
Repsol	(20%),	
Marubeni	(10%)

Greater	Camisea	field	
under	
construction

4.45 1 4.45 2010

Qatar Ras	Laffan

Qatargas	2-T1
QP	(70%),	
ExxonMobil	(30%)

North	field

under	
construction

7.80 1 7.80 2008

Qatargas	2-T2
QP	(65%),	
ExxonMobil	(18.3%),	
Total	(16.7%)	

under	
construction

7.80 1 7.80
2008-
2009

Qatargas	3
QP	(68.5%),	
ConocoPhillips	(30%),	
Mitsui	(1.5%)	

under	
construction

7.80 1 7.80 2009

Qatargas	4 QP	(70%),	Shell	(30%)	
under	
construction

7.80 1 7.80
2010-
2011

RasGas	3-T1-2
QP	(70%),	
ExxonMobil	(30%)	

under	
construction

7.80 2 15.60
2008-
2009

Russia

Prigorodnoye Sakhalin	2

Gazprom	(50%+1),	
Shell	(27.5%),	
Mitsubishi	(10%),	
Mitsui	(12.5%)

Lunskoye,	
Piltun-Astokhskoye	
offshore	fields

under	
construction

4.8 2 9.6 2009

Teriberka Shtokman	LNG
Gazprom	(51%),	
Total	(25%),	
StatoilHydroHydro	(24%)

Shtokman	
offshore	field

planning 15.00 - 15.00 2014

Yemen Balhaf Yemen	LNG

Total	(39.62%),	
Hunt	Oil	(17.22%),	
Yemen	Gas	(16.73%),	
SK	Corp.	(9.55%),	
Kogas	(6%),	
Hyundai	(5.88%),	
GASSP	(5%)

Block	18	in	the	central	
Marib	region	

under	
construction

3.35 2 6.70 2009

* In early September 2007, Sonatrach decided to dissolve the Gassi Touil joint venture with Repsol and Gas Natural to take exclusive control 
of the project. The two Spanish companies said they would fight the decision through arbitration in international courts.

** CNOOC NWS Private Ltd is also a member of the North West Shelf Venture but does not have an interest in NWS Venture infrastructure.

Source: OGJ, IEA, USDOE/EIA, JOGMEC, Infrastructure Journal, RIGZONE, company websites
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Appendix C: World Regasification Terminals (as of August 2008)

country project company
capacity* 
(mmt/y)

capacity 
(bcm/y)

storage 
(1,000 m3)

max vessel 
(1,000 m3) start-up

Argentina Bahia	Blanca Repsol	YPF 1.1 1.5 - - 2008

Belgium
Zeebrugge Fluxys	LNG	(Fluxys	93%,	Tractebel	7%)	

3.3	
(6.6)	

(13.2)

4.5	
(9.0)	

(18.0)

240	
(380)

140
1987	

(2008)	
(2011)

Brazil Pecem Petrobras 1.9 2.6 - - 2008

China Fujian CNOOC,	Fujian	investment 2.5 3.5 - - 2008

Guangdong	
Dapeng

CNOOC	(33%),	Guandong	Province	Consortium	(31%),	BP	
(30%),	Hong	Kong	Electric	(3%),	Hong	Kong	and	China	Gas	
Corp.	(3%)

3.7	
(6.2)

5.0	
(8.4)

480	
(640)

145
2006	

(2008)

China total   2 projects 6.2 8.5 480 - -

Chinese Taipei Yung-An CPC 17.9 24.3 690 - 1990

Dominican 
Republic Punta	Caucedo AES	Corporation 1.8 2.5 160 - 2003

France** Fos-sur-Mer

Gaz	de	France

4.0 5.5 150 75 1972

Montoir-de-
Bretagne

7.3
10.0	

(12.5)	
(16.5)

360	
	

+	4th	tank

145	
(200)

1980	
(2011)	
(2014)

France total   2 projects 11.3 15.5 510 - -

Greece Revithoussa DESFA 2.56 3.5 130 130 2000

India
Dahej Petronet	LNG

6.5	
(12.5)

8.9	
(17.1)

320	
(640)

140
2004	

(2008)

Hazira Shell	(74%)	Total	(26%) 2.7 3.7 320 145 2005

India total   2 projects 9.2 12.6 640 - -

Italy Panigaglia GNL	Italia	(ENI) 2.4 3.3 100 70 1971

Japan Chita Chubu	Electric	(95%),	Toho	Gas	(5%) 12.1 16.5 640 - 1983

Chita	Kyodo Chubu	Electric,	Toho	Gas 7.7 10.5 300 - 1977

Chita	Midorihama Toho	Gas 5.3 7.3 200 - 2001

Fukuoka Seibu	Gas 0.9 1.2 70 - 1993

Futtsu Tokyo	Electric 20.1 27.4 1,110 125 1985

Hatsukaichi Hiroshima	Gas 0.6 0.8 170 - 1996

Higashi	Niigata Tohoku	Electric	(41%),	others 9.0 12.2 720 125 1984

Higashi	Ohgishima Tokyo	Electric 15.4 21.1 540 125 1984

Himeji Osaka	Gas 5.0 6.8 740 140 1979

Himeji	LNG Kansai	Electric 8.5 11.6 520 - 1984

Kagoshima Nippon	Gas 0.2 0.3 86 1984

Kawagoe Chubu	Electric 5.5 7.5 480 125 1997

Misushima Chugoku	Electric	(50%),	Nippon	Oil	(50%) 0.6 0.8 160 145 2006

Nagasaki Seibu	Gas 0.1 0.2 35 2003

Negishi Tokyo	Electric,	Tokyo	Gas 12.1 16.5 1,180 140 1969

Ohgishima Tokyo	Gas 5.9 8.1 600 125 1998

Oita Kyushu	Electric	(90%),	others 4.9 6.6 460 1990

Sakai Kansai	Electric	(70%),	others 7.0 9.6 420 2006
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country project company
capacity* 
(mmt/y)

capacity 
(bcm/y)

storage 
(1,000 m3)

max vessel 
(1,000 m3) start-up

Japan 
(cont’d)

Senboku	I
Osaka	Gas

2.5 3.4 180 1972

Senboku	II 12.8 17.5 1,585 1977

Sendai City	of	Sendai 0.3 0.4 80 1997

Shimizu Shizuoka	Gas	(65%),	Tonen	(35%) 0.9 1.2 177 140 1997

Sodegaura Tokyo	Electric,	Tokyo	Gas 29.2 39.9 2,660 140 1973

Tobata Kyushu	Electric	(75%),	Nippon	Steel	(25%) 6.8 9.3 480 1977

Yanai Chugoku	Electric 2.4 3.3 480 1990

Yokkaichi Toho	Gas 0.7 0.9 160 1991

Yokkaichi	Centre Chubu	Electric 7.1 9.7 320 125 1987

Japan total   27 projects 183.3 250.5 14,553 - -

Korea Gwangyang Posco 1.8 2.4 300 140 2005

In-Chon

Kogas

27.9	
(36.8)

37.9	
(50.1)

2,480	
(2,880)

135
1996	

(2009)

Pyeong	Taek

19.1	
(23.4)	
(27.7)	
(32.0)	
(36.3)

26.1	
(29.3)	
(32.5)	
(35.7)	
(38.9)

1,000	
(1,280)	
(1,560)	
(1,760)	
(1,960)

125

1986	
(2007)	
(2008)	
(2010)	
(2012)

Tongyeong
11.2	

(15.9)
15.3	

(21.7)
1,400	

(2,400)
135

2002	
(2009)

Korea total   4 projects 60.0 81.7 5,180 - -

Mexico Altamira	LNG Shell	(50%),	Total	(25%),	Mitsui	(25%) 3.6 4.9 300 200 2006

Portugal
Sines Galp	Energia	SGPS

4.0	
(6.2)

5.5	
(8.5)

240	
(380)

165
2003	

(2008+)

Puerto Rico Penuelas EcoElectrica	(Gas	Natural	(50%),	Mitsui	(50%)) 2.9 4.0 160 90 2002

Spain
Barcelona Enagas 10.6 14.5

390	
(540)

140 1968

Bilbao
BBG	(operator):	BP	(25%),	Iberdrola	(25%),	Repsol	(25%),	Ente	
Vasco	(25%)

5.1 7.0 300 145 2003

Cartagena Enagas
5.8	

(7.7)
7.9	

(10.5)
287	

(437)
140

1989	
(2008+)

Huelva Enagas	(operator):	Gas	Natural	(33.5%) 8.6 11.8 460 140 1988

Sagunto
Saggas	(operator):	Union	Fenosa	(42.5%),	Iberdrola	(30%),	
Endesa	(20%)	

4.8	
(8.3)

6.6	
(11.4)

300	
(600)

145 2006

El	Ferrol Reganosa	(operator):	Union	Fenosa	(21%),	Endesa	(21%) 3.0 4.14 300 - 2007

Spain total   6 projects 37.9 51.94 2,037 - -

Turkey Marmara	Ereglisi Botas 3.8 5.2 255 135 1994

Izmir Egegaz 4.4 6.0 280 135 2006

Turkey total   2 projects 8.2 11.2 535 - -

UK***
Isle	of	Grain Grain	LNG	(operator),	National	Grid	Transco

3.3	
(10.5)	
(15.9)

4.5	
(14.5)	
(21.9)

200	
(770)

205	
(265)

2005	
(2008)	
(2010)

Teesside	GasPort	
(Energy	Bridge)

Excelerate 4.5 6.2 - - 2007

UK total   2 projects 7.8 10.7 200 - -
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country project company
capacity* 
(mmt/y)

capacity 
(bcm/y)

storage 
(1,000 m3)

max vessel 
(1,000 m3) start-up

US
Cove	Point,	MD Dominion

7.6	
(13.6)

10.4	
(18.8)

380	
(700)

140
´78/1995◊	

(2008)

Elba	Island,	GA Southern	Natural	Gas	(El	Paso)
6.0	

(16.0)
8.3	

(21.7)

350.8	
(550.8)	
(750.8)

145-200
´78/2001◊ 

(2010)	
(2012)

Everett,	MA Distrigas	(GDF	Suez) 5.4 7.5 155.8 145 1971

Lake	Charles,	LA Trunkline	LNG	(Southern	Union)
15.9	

(20.4)
21.9	

(28.0)
252

1981	
(2008)

Gulf	Gateway	(Gulf	
of	Mexico)

Excelerate

3.7 5.1 - - 2005

Northeast	Gateway	
(offshore	Boston)

3.0 4.1 - - 2008

Sabine	Pass,	LA Cheniere	Energy
20.4	

(30.2)
27.7	

(41.7)
480	

(800)
270

2008	
(2009)

Freeport,	TX
Freeport	LNG	(45%),	Cheniere	Energy	(30%),	Dow	Chemical	
(15%),	Contango	(10%)

11.8	
(30.2)

16.3	
(41.7)

320	
(480)

260 2008

US total   8 projects 73.8 101.3 1,938.6 - -

19 countries   65 projects 437.6 598.5 28,093.6 - -

* Information about future expansions is in brackets.

** Le Harve terminal started up in 1964 and dismantled in 1989.

*** Canvey Island terminal started up in 1964 and dismantled in 1990.
◊ Reopened.

Source: IEA, DOE/EIA, JOGMEC, GIE, company websites
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Appendix D: Regasification Terminals under Engineering or Construction (as of August 2008)

country project company
capacity 
(mmt/y)

capacity 
(bcm/y)

max. 
vessel status completion

Brazil Rio	de	Janeiro Petrobras - - - construction 2008

Canada Canaport,	NB Irving	(25%),	Repsol	(75%) 7.5 10.3 - construction 2008

Chile Quintero	Bay ENAP	(20%),	BG	(40%),	Endesa	(20%),	Metrogas	(20%) 2.5 3.45 - construction 2009

GNL	Mejillones GDF	Suez	(50%),	Codelco	(50%) 5.5 7.48 - engineering 2009

China Shanghai	LNG CNOOC	(45%),	Shenergy	(55%) 3.0 4.1 - construction 2008

Dalian	LNG PetroChina
3.0	

(6.0)
4.1	

(8.2)
- construction 2010

Chinese	Taipei Taichung CPC 4.1 3.0 - construction 2009

France Fos	Cavaou GdF	(69.7%),	Total	(30.3%) 6.1 8.3 160 construction 2008

Le	Havre POWEO	(50.33%),	CIM	(25.17%),	E.On	(24.5%) 6.6 9.1 - engineering 2011

India Kochi Petronet 2.5 3.4 - engineering 2010-2011

Dabhol Ratnagiri	Gas	&	Power
2.1	

(5.0)
2.9	

(6.9)
- construction

2008	
(2010)

Italy
Brindisi Brindisi	LNG	(BG)

5.85	
(11.7)

8.0	
(16.0)

140 engineering 2010

OLT	Offshore	LNG	
Toscana,	Livorno	
(offshore)

Iride	(22.73%),	Endesa	(25.5%),	OLT	Energy	Toscana	(29%),	
Golar	(20%),	ASA	(2.77%)

2.7 3.7 - construction 2009

Trieste	LNG	
(offshore)

Endesa 5.8 8.0 - construction 2008

Rovigo Edison	(10%),	QP	(45%),	ExxonMobil	(45%) 5.9 8.1 152 construction 2008

Japan Jyoetsu Tohoku	Electric	(50%),	Chubu	Electric	(50%) 3.4 4.7 - construction 2012

Sakaide Shikoku	Electric	(70%),	Cosmo	Oil	(20%),	Shikoku	Gas	(10%) - - 180 engineering 2010

Mexico Energia	Costa	Azul Sempra 7.6 10.4 - construction 2008

The	Netherlands
Gate	LNG

Gasunie,	Vopak,	RWE	(10%),	OMV	(5%),	Dong	Energy	(5%),	
Essent	(5%)

6.6	
(11.76)

9.0	
(16.0)

250 construction 2011

LionGas 4Gas,	(+	probably	EnBW	15%) 6.6 9.0 200 construction 2010

UK
Dragon	LNG BG	(50%),	Petronas	(30%),	Petroplus	(20%)

4.4	
(6.6)

6.0	
(9.0)

165 construction 2008

South	Hook	LNG QP	(67.5%),	ExxonMobil	(24.15%),	Total	(8.35%)
7.8	

(15.3)
10.8	

(21.0)
250 construction

2008	
2010

US
Cameron	LNG	LA Sempra	Energy

11.4	
(13.6)	
(20.0)

15.6	
(18.8)	
(27.6)

- construction 2009

Pascagoula,	MS El	Paso	(50%),	Crest	Group	(30%),	Sonangol	(20%) 11.3 8.2 - construction 2011

Golden	Pass,	TX ExxonMobil	(15%),	Conoco	Phillips	(15%),	QP	(70%) 15.6 21.3 - construction 2009

Thailand Map	Ta	Phut PTT 5.0 6.8 - construction 2011

Source: IEA, DOE / EIA, JOGMEC, OGJ, King & Spalding Int. LLP, company websites
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Appendix E: World LNG Tanker Fleet (as of November 2007)

vessel name
year 
built

capacity 
m3 ship builder project / trade ship owner charterer

contract 
expiration

1 Cinderella 1965 25,500 Seine	Maritime Mediterranean	trade1 TMT - -

2 LNG	Palmaria 1969 39,691 Fincantieri Algeria	–	Italy ENI ENI 2017

3 Scf	Polar 1969 71,650 Kockums Algeria	–	Spain Sovcomflot Enagas 2021

4 Scf	Arctic 1969 71,651 Kockums Trinidad	–	Spain Sovcomflot Enagas 2021

5 LNG	Elba 1970 41,005 Fincantieri Algeria	–	France ENI Gaz	de	France 2013

6 Laieta 1970 40,147 Astano Algeria	–	Spain
Maritima	del	
Norte

Enagas 20071

7 Descartes 1971 50,240 Atlantique Algeria	–	France Messigaz Gaz	de	France 2013

8 Hassi	R’mel 1971 40,109 La	Seyne Algerian	exports1 Hyproc - -

9 Bebatik 1972 75,056 Atlantique Brunei	–	Japan
Brunei	Shell	
Tankers

Brunei	LNG 2013

10 Bekulan 1973 75,072 Atlantique Brunei	–	Japan
Brunei	Shell	
Tankers

Brunei	LNG 2013

11 Bekalang 1973 75,078 Atlantique Brunei	–	Japan
Brunei	Shell	
Tankers

Brunei	LNG 2013

12 Norman	Lady 1973 87,994 Moss	Rosenberg Trinidad	–	Spain Mitsui/Hoegh Gas	Natural 2020

13 Tellier 1974 40,081 La	Ciotat Algeria	–	France Messigaz Gaz	de	France 2013

14 Belais 1974 75,040 Atlantique Brunei	–	Japan
Brunei	Shell	
Tankers

- 2013

15 Hoegh	Galleon 1974 87,603 Moss	Rosenberg Trinidad	–	US Maverick	LNG3 GDF	Suez	LNG 2018

16 Century 1975 29,588 Moss	Rosenberg Algeria	–	Greece BW	Group DEPA 2010

17 Annabella 1975 35,491 La	Seyne
Various	Projects1,4	
Mediterranean	trade

Chemikalien	
Seetransport

- -

18 Belanak 1975 75,000 La	Ciotat Brunei	–	Japan
Brunei	Shell	
Tankers

- 2013

19 Bubuk 1975 77,679 La	Seyne Brunei	–	Japan
Brunei	Shell	
Tankers

- 2013

20 Bilis 1975 77,731 La	Seyne Brunei	–	Japan
Brunei	Shell	
Tankers

- 2013

21 Isabella 1975 35,491 La	Seyne Mediterranean	trade1 Chemikalien	
Seetransport

- -

22 Hilli 1975 124,890 Moss	Rosenberg Trinidad	–	US Golar	LNG British	Gas 2023

23 Mostefa	Ben	Boulaid 1976 125,260 La	Ciotat Algeria	–	US Hyproc BOTAS 2018

24 LNG	Lagos 1976 122,255 Atlantique Nigeria	–	Spain	/	France	/	Turkey Nigeria	LNG Enagas	/	GdF	/	BOTAS 2019

25 Gimi 1976 124,872 Moss	Rosenberg Trinidad	–	US Golar	LNG British	Gas 2020

26 Edouard	Ld 1977 129,323 Du	Nord Algeria	–	France Dreyfus/	GdF Gaz	de	France 2013

27 Larbi	Ben	M’Hidi 1977 129,500 La	Seyne Algeria	–	Turkey Hyproc BOTAS 2014

28 Hoegh	Gandria 1977 125,904 HDW Indonesia	–	Korea Mitsui/	Hoegh KoGas 2008

29 LNG	Port	Harcourt 1977 122,255 Atlantique Nigeria	–	Spain	/	France	/	Turkey Nigeria	LNG Enagas	/	GdF	/	BOTAS 2019

30 Khannur 1977 125,003 Moss	Rosenberg Qatar	–	Spain	(QatarGas) Golar	LNG British	Gas 2019

31 Golar	Freeze 1977 125,862 HDW Trinidad	–	US Golar	LNG British	Gas 2008

32 LNG	Aquarius 1977 126,750 General	Dynamics Available BGT	Ltd. - -
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vessel name
year 
built

capacity 
m3 ship builder project / trade ship owner charterer

contract 
expiration

33 LNG	Aries 1977 126,750 General	Dynamics Qatar	–	Spain	(Qatargas) BGT	Ltd. Qatargas
long-term	

time	charter	
from	2002

34 Methania 1978 131,235 Boelwerft Algeria	–	Spain Distrigas GDF	Suez	LNG 2015

35 LNG	Gemini 1978 126,750 General	Dynamics Indonesia	–	Japan BGT	Ltd. - 2010

36 LNG	Capricorn 1978 126,750 General	Dynamics Indonesia	–	Japan BGT	Ltd. - 2010

37 LNG	Leo 1978 126,750 General	Dynamics Indonesia	–	Japan BGT	Ltd. - 2010

38 LNG	Delta 1978 126,540 Newport	News Nigeria	–	Spain	/	France	/	Turkey Shell Enagas	/	GdF	/	BOTAS 2023

39 Galeomma 1978 126,540 Newport	News Various	Projects Shell - -

40 Bachir	Chihani 1979 129,767 La	Seyne Algeria	–	Turkey Hyproc BOTAS 2015

41 LNG	Taurus 1979 126,750 General	Dynamics Indonesia	–	Japan BGT	Ltd. - 2010

42 LNG	Virgo 1979 126,750 General	Dynamics Indonesia	–	Japan BGT	Ltd. - 2010

43 LNG	Libra 1979 126,750 General	Dynamics Indonesia	–	Japan BGT	Ltd. - 2010

44 GDF	Suez	Matthew 1979 126,540 Newport	News Trinidad	–	US Cabot	Corp. GDF	Suez	LNG 2019

45 Mourad	Didouche 1980 126,190 Atlantique Algeria	–	Belgium Hyproc GDF	Suez	LNG 2007

46 LNG	Edo 1980 126,750 General	Dynamics Nigeria	–	Spain	/	France	/	Turkey Nigeria	LNG Enagas	/	GdF	/	BOTAS 2019

47 LNG	Abuja 1980 126,750 General	Dynamics Nigeria	–	Spain	/	France	/	Turkey Nigeria	LNG Enagas	/	GdF	/	BOTAS 2019

48 Ramdane	Abane 1981 126,190 Atlantique Algeria	–	France Hyproc Gaz	de	France 2013

49 Golar	Spirit 1981 129,013 Kawasaki Indonesia	–	Korea5 Golar	LNG KoGas 2008

50 Tenaga	Dua 1981 130,000 Du	Nord Malaysia	–	Japan	(Satu) MISC MLNG 2021

51 Tenega	Tiga 1981 130,000 Du	Nord Malaysia	–	Japan	(Satu) MISC MLNG 2021

52 Tenaga	Empat 1981 130,000 La	Seyne Malaysia	–	Japan	(Satu) MISC MLNG 2007

53 Tenaga	Lima 1981 130,000 La	Seyne Malaysia	–	Japan	(Satu) MISC MLNG 2022

54 LNG	Bonny 1981 132,588 Kockums Nigeria	–	Spain	/	France	/	Turkey Nigeria	LNG Enagas	/	GdF	/	BOTAS 2019

55 Tenaga	Satu 1982 130,000 Du	Nord Malaysia	–	Japan	(Satu) MISC MLNG 2007

56 Echigo	Maru 1983 125,568 Mitsubishi Indonesia	–	Japan	(Arun) NYK	-	MOL	-	K	Line Tokyo	Electric 2011

57 Bishu	Maru 1983 125,915 Kawasaki Indonesia	–	Japan	(Badak	II) NYK	-	MOL	-	K	Line - 2011

58 Banshu	Maru 1983 126,885 Mitsubishi Indonesia	–	Japan	(Badak	II) NYK	-	MOL	-	K	Line - 2011

59 Kotowaka	Maru 1984 125,454 Kawasaki Australia	–	Japan NYK	-	MOL	-	K	Line Tokyo	Electric 2024

60 Dewa	Maru 1984 126,975 Mitsubishi Indonesia	–	Japan	(Arun	II) NYK	-	MOL	-	K	Line Tokyo	Electric 2011

61 Senshu	Maru 1984 127,167 Mitsui Indonesia	–	Japan	(Badak	II) NYK	-	MOL	-	K	Line - 2011

62 LNG	Fimina 1984 132,588 Kockums Nigeria	–	Spain	/	France	/	Turkey Nigeria	LNG Enagas	/	GdF	/	BOTAS 2019

63 Wakaba	Maru 1985 127,209 Mitsui Indonesia	–	Japan	(Arun	II) NYK	-	MOL	-	K	Line Tokyo	Electric 2009

64 Kayoh	Maru 1988 1,517 Imamuru Japanese	domestic	trade Daiichi	Tankers - -

65 Northwest	Sanderling 1989 125,452 Mitsubishi Australia	–	Japan	(Northwest	Shelf) NWS	LNG	Shipping IGTC 2008

66 Northwest	Swallow 1989 127,544 Mitsui Australia	–	Japan	(Northwest	Shelf) NYK	-	MOL	-	K	Line IGTC 2008

67 Northwest	Swift 1989 127,580 Mitsubishi Australia	–	Japan	(Northwest	Shelf) NYK	-	MOL	-	K	Line IGTC 2008

68 Northwest	Snipe 1990 127,747 Mitsui Australia	–	Japan	(Northwest	Shelf) NWS	LNG	Shipping IGTC 2008

69 Ekaputra 1990 136,400 Mitsubishi Indonesia	–	Chinese	Taipei Humpuss CPC 2014

70 Northwest	Shearwater 1991 127,500 Kawasaki Australia	–	Japan	(Northwest	Shelf) NWS	LNG	Shipping IGTC 2008
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vessel name
year 
built

capacity 
m3 ship builder project / trade ship owner charterer

contract 
expiration

71 Northwest	Seaeagle 1992 125,541 Mitsubishi Australia	–	Japan	(Northwest	Shelf) NWS	LNG	Shipping IGTC 2008

72 Polar	Eagle 1993 88,996 IHI Alaska	–	Japan Eagle	Sun
ConocoPhillips	/	
Marathon

2014

73 Arctic	Sun 1993 89,089 IHI Alaska	–	Japan Eagle	Sun
ConocoPhillips	/	
Marathon

2014

74 Northwest	Sandpiper 1993 125,500 Mitsui Australia	–	Japan	(Northwest	Shelf) NWS	LNG	Shipping IGTC 2008

75 LNG	Flora 1993 125,637 Kawasaki Indonesia	–	Japan	(F-train) Osaka	Gas	–	NYK Osaka	Gas 2014

76 Aman	Bintulu 1993 18,927 NKK Malaysia	–	Japan	(Satu) MISC MNLG 2013

77 Al	Khaznah 1994 137,540 Mitsui Abu	Dhabi	–	Japan
Abu	Dhabi	
Commercial

Natural	Gas	Shipping 2020

78 Shahamah 1994 137,756 Kawasaki Abu	Dhabi	–	Japan
Abu	Dhabi	
Commercial

Natural	Gas	Shipping 2020

79 Northwest	Stormpetrel 1994 125,525 Mitsubishi Australia	–	Japan	(Northwest	Shelf) NWS	LNG	Shipping IGTC 2008

80 Dwiputra 1994 127,386 Mitsubishi Indonesia	–	Japan Humpuss - 2010

81 LNG	Vesta 1994 127,547 Mitsubishi Indonesia	–	Japan	(F-train) Mitsui	OSK Tokyo	Gas 2014

82 Hyundai	Utopia 1994 125,182 Hyundai Indonesia	–	Korea Hyundai	Merchant KoGas 2015

83 Puteri	Intan 1994 130,405 Atlantique Malaysia	–	Japan	(Dua) MISC MLNG	II 2015

84 YK	Sovereign 1994 127,125 Hyundai Malaysia	–	Korea Sk	Shipping KoGas 2015

85 Ghasha 1995 137,100 Mitsui Abu	Dhabi	–	Japan
Abu	Dhabi	
Commercial

Natural	Gas	Shipping 2021

86 Ish 1995 137,512 Mitsubishi Abu	Dhabi	–	Japan
Abu	Dhabi	
Commercial

Natural	Gas	Shipping 2019

87 Hanjin	Pyeong	Taek 1995 138,366 Hanjin	Hi Indonesia	–	Korea Hanjin	Shipping KoGas 2016

88 Puteri	Delima 1995 130,405 Atlantique Malaysia	–	Japan	(Dua) MISC MLNG	II 2015

89 Puteri	Nilam 1995 130,405 Atlantique Malaysia	–	Japan	(Dua) MISC MLNG	II 2016

90 Mubaraz 1996 135,000 Kvaerner	Masa Abu	Dhabi	–	Japan
Abu	Dhabi	
Commercial

Natural	Gas	Shipping 2021

91 Mraweh 1996 135,000 Kvaerner	Masa Abu	Dhabi	–	Japan
Abu	Dhabi	
Commercial

Natural	Gas	Shipping 2021

92 LNG	Portovenere 1996 25,500 Sestri Algeria	–	Italy ENI ENI 2017

93 Surya	Aki 1996 19,538 Kawasaki Indonesia	–	Japan Humpuss - 2020

94 Puteri	Zamrud 1996 130,358 Atlantique Malaysia	–	Japan	(Dua) MISC MLNG	II 2017

95 Hyundai	Greenpia 1996 125,000 Hyundai Malaysia	–	Korea Hyundai	Merchant KoGas 2017

96 Al	Khor 1996 137,354 Mitsubishi Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

Qatargas 2022

97 Al	Zhubarah 1996 137,573 Mitsui Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

Qatargas 2022

98 Al	Hamra 1997 137,000 Kvaerner	Masa Abu	Dhabi	–	Japan
Abu	Dhabi	
Commercial

Natural	Gas	Shipping 2022

99 Umm	Al	Ashtan 1997 137,000 Kvaerner	Masa Abu	Dhabi	–	Japan
Abu	Dhabi	
Commercial

Natural	Gas	Shipping 2022

100 Aman	Sendai 1997 18,928 NKK Malaysia	–	Japan	(Dua) MISC MLNG	II 2017

101 Puteri	Firuz 1997 130,358 Atlantique Malaysia	–	Japan	(Dua) MISC MLNG	II 2018
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expiration

102 Al	Wajbah 1997 137,308 Mitsubishi Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

Qatargas 2022

103 Al	Rayyan 1997 137,420 Kawasaki Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

Qatargas 2022

104 LNG	Lerici 1998 65,000 Sestri Algeria	–	Italy ENI ENI 2021

105 Aman	Hakata 1998 18,942 NKK Malaysia	–	Japan	(Dua) MISC MLNG	II	/	Petronas 2013

106 Zekreet 1998 137,482 Mitsui Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

- 2024

107 Broog 1998 137,529 Mitsui Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

- 2023

108 Al	Wakrah 1998 137,568 Kawasaki Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

Qatargas 2022

109 Golar	Mazo 1999 135,225 Mitsubishi Indonesia	–	Chinese	Taipei	(Badak) Golar	LNG Pertamina 2017

110 Hanjin	Muscat 1999 138,366 Hanjin	Hi Oman	–	Korea Hanjin	Shipping KoGas 2019

111 Doha 1999 137,262 Mitsubishi Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

- 2021

112 Al	Biddah 1999 137,339 Kawasaki Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

- 2024

113 Hyundai	Technopia 1999 137,415 Hyundai Qatar	–	Korea	(RasGas) Hyundai	Merchant KoGas 2019

114 Sk	Summit 1999 138,003 Daewoo Qatar	–	Korea	(RasGas) Sk	Shipping KoGas 2019

115 Surya	Satsuma 2000 23,096 NKK Indonesia	–	Japan MOL - 2020

116 LNG	Jamal 2000 136,977 Mitsubishi Oman	–	Japan Osaka	Gas	–	NYK - 2025

117 Sk	Splendor 2000 138,370 Samsung Oman	–	Korea Sk	Shipping KoGas 2020

118 Hyundai	Aquapia 2000 137,415 Hyundai Oman	–	Korea Hyundai	Merchant KoGas 2020

119 Hyundai	Oceanpia 2000 137,415 Hyundai Oman	–	Korea Hyundai	Merchant KoGas 2020

120 K	Acacia 2000 138,017 Daewoo Oman	–	Korea Korea	Line	Corp. KoGas 2020

121 Hanjin	Sur 2000 138,333 Hanjin	Hi Oman	–	Korea Hanjin	Shipping KoGas 2020

122 Al	Jasra 2000 135,169 Mitsubishi Qatar	–	Japan	(Qatargas)
MOL	-	NYK	-	
K	Line	-	lino

- 2025

123 Hyundai	Cosmopia 2000 137,415 Hyundai Qatar	–	Korea	(RasGas) Hyundai	Merchant KoGas 2020

124 Hanjin	Ras	Laffan 2000 138,214 Hanjin	Hi Qatar	–	Korea	(RasGas) Hanjin	Shipping KoGas 2020

125 Sk	Supreme 2000 138,248 Samsung Qatar	–	Korea	(RasGas) Sk	Shipping KoGas 2020

126 Sk	Stellar 2000 138,395 Samsung Qatar	–	Korea Sk	Shipping KoGas 2020

127 K	Freesia 2000 138,015 Daewoo Qatar	–	Korea	(RasGas) Korea	Line	Corp. KoGas 2020

128 Sohar	LNG 2001 137,248 Mitsubishi Oman	–	France MOL - 2022

129 Abadi 2002 136,912 Mitsubishi Brunei	–	Japan MOL - 2023

130 Puteri	Intan	Satu 2002 137,489 Mitsubishi Malaysia	–	Japan	(Tiga) MISC MLNG	III 2023

131 Puteri	Delima	Satu 2002 137,489 Mitsui Malaysia	–	Japan	(Tiga) MISC MLNG	III 2023

132 LNG	Sokoto 2002 137,500 Hyundai Nigeria	–	France Nigeria	LNG Gaz	de	France 2019

133 LNG	Rivers 2002 137,500 Hyundai Nigeria	–	Spain Nigeria	LNG Enagas 2019

134 Hispania	Spirit 2002 138,517 Daewoo Trinidad	–	US Teekay Repsol/YPF 2033

135 Excalibur 2002 135,273 Daewoo Various	Projects6 Exmar - -

136 Galea 2002 136,967 Mitsubishi Various	Projects Shell - -
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137 Gallina 2002 136,967 Mitsubishi Various	Projects Shell - -

138 British	Trader 2002 138,248 Samsung Various	Projects7 BP - -

139 British	Innovator 2003 136,135 Samsung Various	Projects7 BP - -

140 Castillo	De	Villalba 2003 138,000 Izar	Puerto	Real Algeria	–	Spain Elcano Enagas 2007

141 Energy	Frontier 2003 147,591 Kawasaki Australia	–	Japan	(Darwin) Tokyo	LNG	Tanker Tokyo	Gas 2025

142 Pioneer	Knutsen 2003 1,100 Bijlsma Coastal	Norway Knutsen	OAS Norway 2019

143 LNG	Bayelsa 2003 137,500 Hyundai Exports	from	Nigeria Nigeria	LNG - 2019

144 Excel 2003 135,273 Daewoo Exports	from	Oman Exmar - 2009

145 Shinju	Maru	No.1 2003 2,513 Higaki Japanese	domestic	trade Shinwa	Kaiun Shinwa	Chemicals -

146 Pacific	Notus 2003 137,006 Mitsubishi Australia	–	Japan	(Darwin)
Pacific	LNG	
Shipping

Tokyo	Electric 2024

147 Puteri	Nilam	Satu 2003 137,489 Mitsubishi Malaysia	–	Japan	(Tiga) MISC MLNG	III 2023

148 Sk	Sunrise 2003 138,270 Samsung Qatar	–	Korea	(RasGas) Sk	Shipping KoGas 2025

149 British	Merchant 2003 138,000 Samsung Various	Projects7 BP - -

150 Catalunya	Spirit 2003 138,000 Izar	Sestao Trinidad	–	Spain Teekay Enagas 2024

151 Methane	Princess 2003 138,000 Daewoo Trinidad	–	Spain Golar	LNG British	Gas 2034

152 Berge	Everett 2003 138,028 Daewoo Trinidad	–	US BW	Group GDF	Suez	LNG 2023

153 Berge	Boston 2003 138,059 Daewoo Trinidad	–	US BW	Group GDF	Suez	LNG 2023

154 Granatina 2003 138,538 Daewoo Various	Projects Shell - -

155 Lala	Fatma	N’Soumer 2004 145,445 Kawasaki Algeria	Exports Algeria	Nippon	Gas Various 2030

156 Berge	Arzew 2004 138,089 Daewoo Algerian	exports BW	Group Sonatrach 2024

157 Madrid	Spirit 2004 138,000 Izar	Puerto	Real Egypt	–	Spain Teekay Repsol	/	YPF 2035

158 Cadiz	Knutsen 2004 138,000 Izar	Puerto	Real Egypt	–	Spain	(Idku) Knutsen	OAS Union	Fenosa 2030

159 Galicia	Spirit 2004 140,624 Daewoo Egypt	–	Spain Teekay Union	Fenosa 2034

160 Northwest	Swan 2004 140,500 Daewoo
Exports	from	Australia	
(Northwest	Shelf)

Woodside IGTC 2024

161 LNG	River	Orashi 2004 140,500 Daewoo Exports	from	Nigeria BW	Group NLNG 2025

162 Puteri	Firuz	Satu 2004 137,489 Mitsubishi Malaysia	–	Japan	(Tiga) MISC MLNG	III 2024

163 Puteri	Zamrud	Satu 2004 138,000 Mitsui Malaysia	–	Japan	(Tiga) MISC MLNG	III 2024

164 LNG	Akwa	Ibom 2004 141,500 Hyundai Exports	from	Nigeria8 Nigeria	LNG - -

165 Muscat	LNG 2004 145,494 Kawasaki Oman	–	Spain Oman	Gas	/	MOL Shell 2007

166 Disha 2004 138,000 Daewoo Qatar	–	India Petronet	LNG Petronet 2029

167 Raahi 2004 138,000 Daewoo Qatar	–	India Petronet	LNG Petronet 2030

168 Fuwairit 2004 138,200 Samsung Qatar	–	Italy	(RasGas	II) Exmar - 2029

169 Maersk	Ras	Laffan 2004 138,200 Samsung Qatar	–	Italy	(RasGas	II) AP	Moller - 2029

170 Dukhan 2004 137,661 Mitsui Qatar	–	Spain	(Qatargas) Qatargas Qatargas 2024

171 Bilbao	Knutsen 2004 138,000 Izar	Sestao Trinidad	–	Spain Knutsen	OAS Repsol/YPF 2024

172 Methane	Kari	Elin 2004 138,200 Samsung Trinidad	–	US British	Gas	Corp. - -

173 Gemmata 2004 135,000 Mitsubishi Various	Projects Shell - -

174 Golar	Winter 2004 138,250 Daewoo Various	Projects9 Golar	LNG - -
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175 Golar	Frost 2004 138,830 Hyundai Livorno	floating	LNG	terminal Golar	LNG

176 Energy	Advance 2005 145,410 Kawasaki Australia	–	Japan	(Darwin) Tokyo	LNG	Tanker Tokyo	Gas 2025

177 Gracilis 2005 140,207 Hyundai Exports	from	Nigeria Golar	LNG Shell 2011

178 LNG	Enugu 2005 140,500 Daewoo Exports	from	Nigeria BW	Group NLNG 2026

179 LNG	Oyo 2005 140,500 Daewoo Exports	from	Nigeria BW	Group NLNG 2026

180 North	Pioneer 2005 2,513 Shin	Kurushima Japanese	domestic	trade Shinwa	Kaiun - -

181 Puteri	Mutiera	Satu 2005 137,595 Mitsui Malaysia	–	Japan	(Tiga) MISC MLNG	III 2025

182 Seri	Alam 2005 145,000 Samsung Malaysia	–	Japan10 MISC - -

183 LNG	Adamawa 2005 138,437 Hyundai Exports	from	Nigeria Nigeria	LNG - -

184 LNG	Cross	River 2005 141,000 Hyundai Exports	from	Nigeria Nigeria	LNG - -

185 Nizwah	LNG 2005 145,469 Kawasaki Oman	–	Japan Oman	Gas Osaka	Gas 2026

186 Salalah	LNG 2005 145,000 Samsung Oman	–	Spain Oman	Gas Qalhat	LNG 2026

187 Umm	Bab 2005 142,891 Daewoo Qatar	–	Europe	(RasGasII)
Maran	Gas	
Maritime

RasGas	II 2030

188 Maran	Gas	Asclepius 2005 142,906 Daewoo Qatar	–	Europe	(RasGas	II)
Maran	Gas	
Maritime

RasGas	II 2030

189 Al	Thakhira 2005 145,130 Samsung Qatar	–	Italy	(RasGas	II) NYK RasGas	II 2031

190 Al	Deebel 2005 145,130 Samsung Qatar	–	Italy	(RasGas	II) NYK RasGas	II 2031

191 Excellence	(EBRV)11 2005 138,000 Daewoo Various	Projects Exmar Excelerate 2025

192 LNG	Pioneer 2005 138,000 Daewoo Exports	from	Egypt Exmar BP 2008

193 Excelsior	(EBRV) 2005 138,060 Daewoo Various	Projects Exmar Excelerate 2025

194 Lusail 2005 145,000 Samsung Qatar	–	Italy12	(RasGas	II) NYK RasGas	II 2030

195 Gaz	De	France	Energy 2006 74,130 Atlantique Algeria	–	Spain Gaz	de	France Gaz	de	France 2013

196 Pacific	Eurus 2006 135,000 Mitsubishi Australia	–	Japan	(Darwin) Hoegh Tokyo	Electric 2024

197 LNG	Dream 2006 145,000 Kawasaki Australia	–	Japan	(Northwest	Shelf) Osaka	Gas	-	NYK Osaka	Gas -

198 Methane	Rita	Andrea 2006 145,000 Samsung Egypt	–	US	(Idku) British	Gas	Corp. - 2026

199 Methane	Jane	Elizabeth 2006 145,000 Samsung Egypt	–	US	(Idku) British	Gas	Corp. - 2026

200 Provalys 2006 153,500 Atlantique Egypt	–	France Gaz	de	France Gaz	de	France 2026

201 Methane	Lydon	Volney 2006 145,000 Samsung Egypt	–	US	(Idku) British	Gas	Corp. - 2026

202 LNG	Benue 2006 140,500 Daewoo Exports	from	Nigeria BW	Group Bonny	Gas	Transport 2026

203 Bluesky 2006 145,700 Daewoo Exports	from	Nigeria TMT Bonny	Gas	Transport
long-term	
contract

204 LNG	Lokoja 2006 148,300 Daewoo Exports	from	Nigeria BW	Group - 2027

205 Grandis 2006 145,700 Daewoo Various	Projects Golar	LNG Shell 2011

206 Energy	Progress 2006 145,000 Kawasaki Indonesia	–	Japan	(Bayu	Undan) Tokyo	LNG	Tanker Tokyo	Gas 2026

207 Seri	Amanah 2006 145,000 Samsung Malaysia	–	Japan10 MISC - -

208 Seri	Anggun 2006 145,000 Samsung Malaysia	–	Japan10 MISC - -

209 LNG	River	Niger 2006 141,000 Hyundai Exports	from	Nigeria
Bonny	Gas	
Transport

- -

210 Arctic	Voyager 2006 140,000 Kawasaki Norway	–	US13	(Snøhvit) StatoilHydro GDF	Suez	LNG 2036

211 Arctic	Discoverer 2006 140,000 Mitsui Norway	–	US13	(Snøhvit) StatoilHydro GDF	Suez	LNG 2036
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212 Arctic	Lady 2006 147,208 Mitsubishi Norway	–	US13	(Snøhvit) Hoegh GDF	Suez	LNG 2035

213 Arctic	Princess 2006 147,835 Mitsubishi Norway	–	US13	(Snøhvit) Hoegh GDF	Suez	LNG 2035

214 Ibri	LNG 2006 145,000 Mitsubishi Oman	–	Japan Oman	Gas	/	MOL Mitsubishi	Corporation 2026

215 Ibra	LNG 2006 145,000 Samsung Oman	–	Spain Oman	Gas Qalhat	LNG 2026

216 Al	Marrouna 2006 151,700 Daewoo Qatar	–	Europe	(RasGas	II) Teekay RasGas	II 2031

217 Simaisma 2006 145,700 Daewoo Qatar	–	Europe	(RasGas	II)
Maran	Gas	
Maritime

RasGas	II 2030

218 Maersk	Qatar 2006 145,130 Samsung Qatar	–	Italy	(RasGas	II) AP	Moller RasGas	II 2031

219 Excelerate	(EBRV) 2006 138,000 Daewoo Various	Projects Exmar	/	Excelerate Excelerate 2026

220 Iberica	Knutsen 2006 151,700 Daewoo Various	Projects14 Knutsen	OAS - -

221 Granosa 2006 145,700 Daewoo Various	Projects Golar	LNG Shell 2011

222 Neo	Energy 2007 146,735 Hyundai Various	Projects15 Tsakos - -

223 Grace	Acacia 2007 141,000 Hyundai Various	Projects16 NYK - -

224 LNG	Kano 2007 148,300 Daewoo Exports	from	Nigeria BW	Group - 2027

225 Ejnan 2007 145,000 Samsung Qatar	–	Europe	/	US	(RasGas	II) NYK RasGas	II 2032

226 Al	Areesh 2007 151,700 Daewoo Qatar	–	Europe	(RasGasII) Teekay RasGas	II 2032

227 Sun	Arrows 2007 19,100 Kawasaki Japanese	domestic	trade	
Maple	LNG	
Transport

Hiroshima	Gas 2017

228 Seri	Bakti 2007 152,300 Mitsubishi Exports	from	Malaysia MISC - -

229 Cheikh	El	Mokrani 2007 75,500 Universal Mediterranean Med.	LNG	Tpt.	Corp. - 2032

230 LNG	Ondo 2007 148,300 Daewoo Exports	from	Nigeria BW	Gas - 2027

231 Al	Daayen 2007 151,700 Daewoo Qatar	–	Europe	 Teekay	LNG RasGas	II 2032

232 Al	Jassasiya 2007 145,700 Daewoo Qatar	–	Europe Kirsten	Maritime RasGas	II 2032

233 Maran	Gas	Coronis 2007 145,700 Daewoo Qatar	–	Europe Kirsten	Maritime RasGas	II 2032

234 Al	Ruwais 2007 210,100 Daewoo Qatar	–	UK	 ProNav	Ship	Mgmt. Qatargas	II 2032

235 Al	Safliya 2007 210,100 Daewoo Qatar	–	UK ProNav	Ship	Mgmt. Qatargas	II 2032

236 Clean	Power 2007 150,000 Hyundai Available Lance	Shipping - -

237 Grace	Barleria 2007 150,000 Hyundai Available
Swallowtail	
Shipping

- -

238 British	Emerald 2007 155,000 Hyundai Indonesia	–	Japan	 BP Petronas 2032

239 Al	Gattara	 2007 216,200 Hyundai Qatar	–	UK
Overseas	
Shipholding

Qatargas	II 2032

240 LNG	Borno 2007 149,600 Samsung Exports	from	Nigeria NYK	Line - 2027

241 LNG	Ogun 2007 149,600 Samsung Exports	from	Nigeria NYK	Line - 2027

242 Methane	Shirley	Elizabeth 2007 145,000 Samsung Eq.	Guinea	–	US British	Gas - 2027

243 Methane	Heather	Sally 2007 145,000 Samsung Eq.	Guinea	–	US British	Gas - 2027

244 Methane	Alison	Victoria 2007 145,000 Samsung Eq.	Guinea	–	US British	Gas - 2027

245 Seri	Angkasa 2007 145,000 Samsung Available MISC - -

246 Ejnan 2007 145,000 Samsung Qatar	–	Europe
NYK	–	MOL	–	
K	Line	–	lino

RasGas	II 2027

247 Gaselys 2007 153,500 Atlantique Egypt	–	France	 GdF	–	NYK GdF 2027

Capacity in service (m3):   30,810,991
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1. Used on different trade routes between Algeria and France, Italy and Spain. In the recent times it has been more and more 
used on spot basis. Being a small and old tanker, it is thought to play a supplementary role for other Algerian tankers.

2. After expiration of its contract with BP (primarily Mediterranean LNG trade) in 2005, has been serving on spot basis. 

3. Sold in February 2007 from Hoegh LNG to Maverick LNG, for $45 m US.

4. In November 1990 Chemikalien Seetransport formed together with Hanseatic Shipping Company a joint venture named “SS Annabella 
Trainingship” utilising the LNG/LPG carrier ANNABELA as a training ship to meet the shortage of qualified gas tanker personnel.

5. Scheduled for a charter by Petrobras for 10 years with possible extension on further 5 years from the second quarter of 2008.

6. Intially chartered to Enron, but was left without employment after bakruptcy of the latter. 
From then on has been chartered on spot and short-term basis. Recently served Oman exports.  

7. Most recently used for exports from Trinidad and Tobago to the USA (Cove Point) and Caribbean countries, 
and in case with British Innovator to the UK.

8. Serving Transgas’ contract with NLNG Train 4.

9. To be chartered by Petrobras for 10 years with possible extension on further 5 years from the second quarter of 2009.

10. From 2009 to be chartered by Total for 20 years for Yemen LNG exports.

11. Regasification vessel, utilizing Energy Bridge TM technology.

12. From 2008 to be employed for 25 years in Qatar (RasGas II) – Chinese Taipei trade route.

13. Due to delays of the “Snøhvit” project start-up date, the vessels were short-term chartered to another major charterer 
upon delivery. They are (besides StatoilHydro) for Arctic Voyager, Arctic Discoverer and Arctic Princess Amerada Hess 

and RWE Dea and for Arctic Lady – Total. Later two of them (Arctic Voyager and Arctic Lady) were re-chartered to TMT, 
who subsequently placed Arctic Voyager in April 2007 at Sonatrach’s disposal. The other one is likely to be used on spot market. 

14. Chartered for a 20-year period by Repsol Gas Natural from 2009 on. Currently is probably serving under BP Shipping in Qatar (Ras Laffan).

15. Chartered in mid-April 2007 for a 40 to 60 days voyage by a major state-owned LNG producer.

16. Chartered for a short term in April 2007 by Sonatrach.

Sources: based on various sources, data selected and combined by the author
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Appendix F: Major Sale and Purchase Agreements (as of June 2008)

country seller country buyer
delivery 

terms

contract 
volume 
(mmt/y)

contract 
duration

Algeria Sonatrach

France
Gaz	de	France

FOB 0.36 till	2019

FOB 2.55 1973-2019

FOB 3.76 1982-2019

Med	LNG	&	Gas	(GdF	(50%),	Sonatrach	(50%)) - 0.73 till	2019

Spain

Enagas FOB 2.55
extended	in	

2005

Iberdrola CIF 0.75 2002-2017

Endesa 0.75 2002-2017

US GDF	Suez
FOB 0.55 1987-2008

FOB 0.95 1988-

Italy
SNAM FOB 1.31 1997-2014

ENEL* FOB 1.10 1999-2022

Turkey Botas CIF 1.46
1994	/	

2003-2013

UK Sonatrach	/	BP** 1.38 2005-2023

Greece DEPA CIF 0.44
1994	/	

1998-2015

Brazil Petrobras	(MoU) CIF - after	2010

Australia NWS

Japan

Tokyo	Electric	(1.18),	Chubu	Electric	(1.05),	Kansai	Electric	(1.13),	
Chugoku	Electric	(1.11),	Kyushu	Electric	(1.05),	Tokyo	Gas	(0.79),	
Osaka	Gas	(0.79),	Toho	Gas	(0.23)

ex-ship 7.33 1989-2009

Tokyo	Gas	(1.07),	Toho	Gas	(0.30) FOB 1.37 2004-2029

Osaka	Gas FOB 1.00 2004-2034

Tohoku	Electric
FOB	(’05-’10)	

ex-ship	
(’10-‘20)

0.40	
0.90	
0.40

2005-2010	
2010-2018	
2018-2020

Kyushu	Electric -
0.50	
0.73

2004-2026	
2009-2017

Kansai	Electric
ex-ship	
ex-ship	
ex-ship

0.50	
0.93	
0.40

2009-2014	
2015-2023	
2009-2017

Chubu	Electric -
0.60	
0.50

2009-2024	
2009-2016

Shizuoka	Gas - 0.14 2005-2029

Chugoku	Electric	(HoA) - max.	1.40 2009-2021

Tokyo	Gas	(HoA) ex-ship 0.53 2009-2017

Osaka	Gas	(HoA) ex-ship 0.50 2009-2015

Tokyo	Electric	(HoA) ex-ship 0.30 2009-2017

Toho	Gas	(HoA) ex-ship 0.76 2009-2019

(Global) Shell FOB
3.70	

(over	5	years)
2004-2009

Korea Kogas
ex-ship	
ex-ship

0.50	
0.50

2003-2010	
2009-2016

China CNOOC	/	Guangdon	LNG ex-ship 3.30 2006-2031
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country seller country buyer
delivery 

terms

contract 
volume 
(mmt/y)

contract 
duration

Australia 
(cont’d)

Darwin Japan Tokyo	Electric	(2.00),	Tokyo	Gas	(1.00) FOB 3.00 2006-2022

Gorgon***	(Chevron) Japan

Tokyo	Gas FOB 1.20 2010-2035

Chubu	Electric	(HoA) FOB 1.50 2010-2035

Osaka	Gas FOB 1.50 2010-2035

Gorgon***	(Shell)
Mexico Shell	(Costa	Azul	LNG) - max.	2.50 2010-2030

China PetroChina	(HoA) - 1.00 20	years

Pluto*** Japan
Tokyo	Gas	 ex-ship 1.5–1.75 2010-2025

Kansai	Electric ex-ship 1.75–2.00 2010-2025

Browse	LNG	
(Woodside)***

Chinese Taipei CPC	(HoA) - 2.0-3.0 15-20	years

Brunei Brunei	LNG
Japan Tokyo	Electric	(4.03),	Tokyo	Gas	(1.24),	Osaka	Gas	(0.80) ex-ship 6.07 1993-2013

Korea Kogas ex-ship 0.70 1997-2013

Egypt

Segas	LNG

Spain Union	Fenosa FOB 3.20 2004-2029

(Global)

BP FOB 1.10 from	2005

BG FOB 0.70 2005-2009

Petronas FOB 0.70 2005-2009

Egyptian	LNG
France Gaz	de	France FOB 3.60 2005-2025

US  / Italy BG FOB 3.60 2005-2025

E. Guinea EGLNG US BG FOB 3.40 2007-2024

Indonesia

Bontang

Japan

Chubu	Electric	(2.15),	Kansai	Electric	(2.57),	Kyushu	Electric	
(1.56),	Toho	Gas	(0.25),	Osaka	Gas	(1.30),	Nippon	Steel	(0.62)

ex-ship 8.45 2000-2009

Chubu	Electric	(1.70),	Kansai	Electric	(0.91),	Toho	Gas	(0.57),	
Osaka	Gas	(0.44)

FOB 3.62 1981-2011

Tokyo	Gas	(0.92),	Osaka	Gas	(1.27)	Toho	Gas	(0.12) FOB 2.31 1994-2013

Osaka	Gas	(0.10),	Hiroshima	Gas	(0.21)	Nippon	Gas	(0.08) CIF 0.39 1996-2015

Korea Kogas
FOB 2.00 1994-2014

FOB 1.00 1998-2017

Chinese Taipei CPC
ex-ship 1.57 1990-2010

ex-ship 1.84 1998-2017

Arun
Japan Tokyo	Electric	(0.13),	Tohoku	Electric	(0.83) FOB 0.96 2005-2009

Korea Kogas ex-ship 2.00 1986-2007

Tangguh***

China CNOOC/Fujian	LNG FOB max.	2.70 2007-2032

Korea K-Power	(0.60),	POSCO	(0.55) CIF 1.15 2005-2025

US / Mexico Sempra	(Costa	Azul	LNG) CIF 3.70 2009-2029

Libya Marsa	el	Brega Spain Enagas FOB 0.70 1971-2011

Malaysia

MLNG1 Japan

Tokyo	Electric	(4.80),	Tokyo	Gas	(2.60) ex-ship	/	FOB 7.40 2003-2018

Seibu	Gas
ex-ship 0.36 1993-2013

ex-ship 0.39 2013-2028

Chubu	Electric ex-ship 0.54 2011-2031

Toho	Gas ex-ship 0.52 2011-2031

MLNG2 Japan

Kansai	Electric,	Tokyo	Gas	(0.80),	Toho	Gas,	Osaka	Gas	(0.60) ex-ship 2.10 1995-2015

Tohoku	Electric ex-ship 0.50 1996-2016

Shizuoka	Gas	(Joint	cargos	with	Tokyo	Gas) ex-ship 0.45 1996-2016

Sendai	City	Gas ex-ship 0.15 1997-2007
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country seller country buyer
delivery 

terms

contract 
volume 
(mmt/y)

contract 
duration

Malaysia 
(cont’d)

MLNG2	
(cont’d)

Korea Kogas FOB 2.00 1995-2015

Chinese Taipei CPC ex-ship 2.25 1995-2014

MLNG3

Japan

Tohoku	Electric - 0.90 2005-2025

Tokyo	Gas	(0.34),	Toho	Gas	(1.14),	Osaka	Gas	(0.12) Ex-ship	/	FOB 1.60 2004-2024

Osaka	Gas ex-ship 0.92 2009-2024

Japex - 0.48 2003-2023

Shikoku	Electric ex-ship 0.42 2010-2025

Korea Kogas

ex-ship
1.50	

(+0.5	opt.)
2003-2010

ex-ship 0.36-0.78 2004-2008

ex-ship 0.18-0.27 2004-2008

ex-ship
1.50	

(+0.5	opt.)
2008-2028

China CNOOC	/	Shanghai	LNG*** ex-ship
1.00	
3.03

2009-2012	
2012-2034

Nigeria

NLNG	T1/2

Italy ENEL ex-ship 2.55 1999-2021

Spain Gas	Natural ex-ship 1.17 1999-2021

Turkey Botas ex-ship 0.88 1999-2021

France Gaz	de	France ex-ship 0.365 1999-2022

Portugal Transgas ex-ship 0.29 1999-2021

NLNG	T3
Spain Gas	Natural ex-ship 1.97 2002-2025

Portugal Transgas ex-ship 0.73 2002-2023

NLNG	T4/5

US Shell	 ex-ship 1.10 2005-2025

Italy ENI ex-ship 1.10 2005-2025

Portugal Transgas ex-ship 1.50 2005-2025

Spain Iberdrola ex-ship 0.36 2005-2025

US BG ex-ship 2.30 2006-2026

NLNG	T6***

Spain / US / Mexico Shell ex-ship 1.40 2007-2027

Belgium / US Total ex-ship 0.88 2007-2027

Spain / US Endesa ex-ship 0.75 2006-2016

NLNG	T4/5/6 France Total - 1.15 from	2005

NLNG	T7*** US

BG ex-ship 2.25 2012-2032

Total 1.375 2012-2032

ENI ex-ship 1.375 2012-2032

NLNG	(NNPC) India National	Thermal	Power	Company	(MoU) ex-ship 3.00 long-term

Brass	LNG***

UK / US / Italy BP ex-ship 2.00 2010-2030

UK / US / Italy BG ex-ship 2.00 2010-2030

US GDF	Suez	(MoU) - 2.00 2010-2030

Norway Snohvit

US StatoilHydro - 1.75 -

US / Europe Total - 0.76 -

Spain Iberdrola ex-ship 1.17 2006-2023

France Gaz	de	France - 0.50 -

Oman Oman	LNG
Korea Kogas FOB 4.06 2000-2024

Japan Osaka	Gas FOB 0.66 2000-2025
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country seller country buyer
delivery 

terms

contract 
volume 
(mmt/y)

contract 
duration

Oman 
(cont’d)

Oman	LNG	
(cont’d)

Japan Itochu FOB 0.70 2006-2026

Spain BP FOB
3.60	

(over	6	years)
2004-2010

Qalhat	LNG

Spain Union	Fenosa FOB 1.60 2006-2026

US / Europe Mitsubishi FOB 0.80 2006-2021

Japan
Osaka	Gas FOB 0.80 2009-2026

Tokyo	Electric FOB 0.80 2006-2021

Qatar

Qatargas Japan

Chubu	Electric - 4.00 1997-2022

Tokyo	Gas ex-ship 0.35 1997-2021

Osaka	Gas ex-ship 0.35 1997-2021

Tohoku	Electric	Power - 0.52 1999-2022

Tokyo	Electric	Power - 0.20 1999-2021

Chugoku	Electric	Power - 0.12 1999-2022

Kansai	Electric	Power - 0.29 1999-2022

Toho	Gas - 0.17 2000-2022

RasGas

Korea Kogas

FOB 4.92 1999-2024

RasGas	II
ex-ship 3.84 2005-2009

ex-ship 0.48-1.14 2004-2008

Qatargas	II*** - 2.10 2007-2026

Qatargas	II***
France / UK / US Total - max.	5.20 2008-2033

Mexico Total	(Altamira) - 0.70 from	2009

Qatargas Spain Gas	Natural

FOB 1.50 2001-2012

CIF 0.58 2002-2012

- 1.50 2005-2025

RasGas	II

Spain Endesa	Generacion - 0.80 2005-2025

India Petronet	LNG FOB
5.00	
7.50

2004-2009	
2009-2028

Italy
Eni - 0.90 2004-2024

Edison	Gas ex-ship 4.70 2007-2032

Qatargas	II***
US ExxonMobil

ex-ship 7.80 from	2007

RasGas	III*** ex-ship 15.60 2008-2033

RasGas	II	/	Qatargas	II***

UK / Europe

ExxonMobil - 7.80 from	2007

RasGas	II Distrigas - 2.05 2007-2027

Qatargas	III*** ConocoPhillips - 7.80 from	2009

Qatargas	IV*** Shell - 7.80 from	2010

RasGas	II Chinese Taipei CPC ex-ship 3.00 2008-2033

Qatargas Thailand PTT - 1.00 2011-2021
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country seller country buyer
delivery 

terms

contract 
volume 
(mmt/y)

contract 
duration

Russia Sakhalin	Energy***

Japan

Osaka	Gas	(HoA) - 0.20 2009-2032

Tohoku	Electric CIF 0.42 2010-2030

Hiroshima	Gas FOB 0.21 2010-2030

Toho	Gas FOB 0.50 2010-2034

Chubu	Electric - 0.50 2011-2026

Kyushu	Electric CIF 0.50 2009-2032

Tokyo	Electric FOB 1.20	(+	opt.) 2009-2029

Tokyo	Gas FOB 1.10 2009-2032

Korea Kogas FOB 1.50 2009-2029

US Shell	(Costa	Azul) - total	37 2009-2029

T & T

Atlantic	LNG	1
Puerto Rico / US Tractebel FOB 1.75 1999-2019

Spain Enagas FOB 1.17 1999-2019

Atlantic	LNG	2

US
BG FOB 1.60 2002-2022

Tractebel FOB 0.22 2002-2022

Spain
Repsol FOB 0.66 2002-2022

Enagas	/	Gas	Natural FOB 0.73 2002-2022

Atlantic	LNG	3

US/Spain BG FOB 0.80 2003-2023

Spain
Gas	de	Euskadi FOB 0.73 2003-2023

Repsol FOB 1.68 2003-2023

Atlantic	LNG	4

US / Dominican 
Republic BP FOB 1.77 -

US BG FOB 1.35 -

Spain / US Repsol FOB 1.04 -

Resale National	Gas	Company FOB 0.58 -

US Tractebel	 FOB 0.58 -

UAE 
(Abu Dhabi) ADGAS Japan Tokyo	Electric ex-ship 4.30 1994-2019

US (Alaska) Kenai	LNG Japan Tokyo	Electric	(0.92),	Tokyo	Gas	(0.36) ex-ship 1.28 2004-2009

Yemen Yemen	LNG***
US

Total - 2.00 2009-2029

GDF	Suez FOB 2.55 2009-2029

Korea Kogas FOB 1.30 2008-2028

Iran
NIGEC*** India GAIL/IOC/BPCL - 5.00 2009-2034

North	Pars*** China CNOOC/Petrochina	(MoU) - 3.00 2011-2036

(Global) BG
Chile GNL	Quintero	SA/	Quintero	Bay*** ex-ship 1.70 2009-2030

Singapore Energy	Market	Authority	(MOU) - 3.00 2012-2032

* Under a May 1998 deal between Sonatrach, Enel and GdF, 1.1 mta of Algerian LNG is supplied to Panigaglia 
terminal (Italy) by GdF. GdF takes an equivalent volume from Nigeria, which was originally to be delivered to Enel.

** A 50/50 Sonatrach-BP marketing venture acquired in late 2003 a long-term right to use 2.76 mta of LNG terminal capacity 
on the Isle of Grain for the UK market from 2005. BP sources its share of the LNG from equity production and offtake agreements 

in Oman, Egypt, Abu Dhabi and other countries. Sonatrach’s 1.38 mta capacity is supplied from Algeria.

*** Project in the planning stage or under construction.

Source: IEA, JOGMEC, Poten & Partners, RIGZONE, DownstreamToday, Argus Petroleum, Herren, Gas Matters, EIG, company websites
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Appendix G: Major Terminal Use Agreements (as of June 2008)

country terminal

capacity 
(expansion-

year) owner / operator user

sold 
capacity 
(mmt/y) duration

Belgium Zeebrugge
3.3	

(6.6-2008)	
(13.2-2011)

Fluxys	LNG

Qatar	Petroleum	
-	ExxonMobil

3.29 2007-2027

resold to EdF 3.29 4.5 years
Distrigas 1.98 2007-2027
GDF	Suez 1.31 2008-2023

Mexico Energia	Costa	Azul* (7.6-2008) Sempra
Shell 3.75 2008-2028
BP 3.75 2008-2028

The 
Netherlands

Gate	LNG* (6.6-2011)
Gasunie,	Vopak,	RWE	(10%),	OMV	(5%),	
Dong	Energy	(5%),	Essent	(5%)

RWE	(HoA) 2.19 2011-
EdF 2.19 2011-
EconGas 2.20 2011-
Shell	(HoA) 2.92 (to	be	specified)

LionGas* (6.57-2010) 4Gas
EnBW	(MoU) 2.19 2010-
ENECO	(MoU) 1.46 2010-

Spain El	Ferrol 3.0 Reganosa Sonatrach 2.25 2007-2017

UK

Dragon	LNG** 4.4	(6.6) Petroplus,	BG,	Petronas
BG 2.19 2007-2027
Petronas 2.19 2007-2027

Grain	LNG**
3.3	

(10.5-2008)	
(15.9-2010)

National	Grid	Transco

BP	-	Sonatrach 3.3 2005-2025
Sonatrach 1.6 2008-2028
Gaz	de	France 2.4 2008-2028
Centrica 2.5 2008-2028
E.On	Ruhrgas 1.24 2011-2029
Iberdrola 2.01 2011-
Centrica 1.75 2011-2020

US

Sabine	Pass
20.4	

(30.2)
Cheniere

Total 7.56 2009-2029
Chevron 5.29 2009-2029

Freeport	LNG
11.8	

(30.2)
Freeport	LNG,	Cheniere,	Dow	Chemical,	Contango

Dow	Chemical 3.78 2009-2029
ConocoPhillips 7.56 2009-
Mitsubishi 1.13 2009-2026

Cameron*
11.4	

(13.6)
Sempra

ENI 4.38 2008-2028

Merill	Lynch	Commodities 3.70
2008-2023	or	

2010-2025

	Cove	Point
7.6	

(13.6-2008)
Dominion

BP 0.82 2003-2023
Shell 0.82 2003-2023
StatoilHydro 0.82 2003-2023
StatoilHydro 7.94 2008-2028

Elba	Island 6.0 El	Paso
BG*** 2.15 2004-2023
Marathon*** 1.22 2002-2019
Shell 2.50 2005-2035

Lake	Charles
15.9	

(20.4-2008)
Southern	Union	 BG 15.90 2001-2028

Note: Listed above are the cases in which third parties acquire the right to use terminal capacity under a long-term contract. 
They also include cases where the contracts stipulate a different composition of the right to use the capacity from that of ownership.

* Terminal in the planning stage or under construction.

** TPA exempted under Article 22 of the EU Second Gas Directive (2003/55/EC).

*** BG Group holds rights to market 3.37 mmt/y of sendout capacity, including 1.22 mmt/y from LNG delivered by Marathon.

Source: Company websites
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Appendix H: Conversion Tables

Volume	Conversion:	LNG	v	Natural	Gas

TO
FROM metric ton of LNG cubic meter of LNG

standard cubic 
meter of gas*

Metric	ton	of	LNG 1 2.22 1360

Cubic	meter	of	LNG 0.45 1 615

Standard	cubic	meter	of	gas 7.35*10-4 1.626*10-3 1

* 1 standard cubic meter = 40 megajoule

Source: IEA

Volume	Conversion:	Foot	v	Meter

TO
FROM cubic foot (ft3) cubic meter (m3)

cubic	foot	(ft3) 1 0.0283

Cubic	meter	(m3) 35.3147 1
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Appendix J: Abbreviations and Acronyms

ADNOC	 Abu	Dhabi	National	Oil	Company

APCI	 Air	Products	and	Chemicals	Inc.

ARCOP	 Arctic	Operational	Platform

bbl	 barrel

bcm	 billion	(109)	cubic	metres

bcm/y	 billion	(109)	cubic	metres	per	year

BG	 British	Gas

BHP	 Broken	Hill	Proprietary

BOG	 Boil-off	gas

BOT	 Bank	of	Tokyo

BOTAS	 Turkish	Petroleum	Corporation

BP	 British	Petroleum

BPCL	 Barat	Petroleum	Corporation

CBI	 Chicago	Bridge	&	Iron

CCGT	 Combined-cycle	gas	turbines

CEN	 European	Committee	for	Standardisation

CEO	 Chief	Executive	Officer

cf	 cubic	feet	(approximately	0.027	cubic	metres)

CFE	 Comision	Federal	de	Electricidad	(Mexico)

CIF	 Cost,	insurance	and	freight

CIS	 Commonwealth	of	Independent	States

CNG	 Compressed	natural	gas

CNIM	 Constructions	Industrielles	de	la	Mediterranee	(France)

CNOOC	 China	National	Offshore	Oil	Corporation

CPC	 China	Petroleum	Corporation	(Chinese	Taipei)

CREG	 Commission	for	Regulation	of	Electricity	and	Gas	(Belgium)

CS1	 Combined	system	1

DBJ	 Development	Bank	of	Japan

DEPA	 Public	Gas	Corporation	of	Greece

DES	 Delivery	ex-ship

DG	COMP	 General	Directorate	on	Competition	(European	Commission)

DOE	 Department	of	Energy	(US)
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DSU	 dispute	settlement	understanding

EASEE-gas	 European	Association	for	the	Streamlining	of	Energy	Exchange

EBRD	 European	Bank	for	Reconstruction	and	Development

ECGD	 Export	Credits	Guarantee	Department	(UK)

ECT	 Energy	Charter	Treaty

EGAS	 Egyptian	Natural	Gas	Holding	Company

EGPC	 Egyptian	General	Petroleum	Corporation

EIA	 Energy	Information	Administration,	Deportment	of	Energy	(US)

ELNG	 Egyptian	LNG

EMP	 Energy	Materials	and	Products

EMRA	 Energy	Market	Regulatory	Authority	(Turkey)

ENAGAS	 Empresa	Nacional	del	Gas	(Spain)

ENAP	 Empresa	Nacional	del	Petroleo	(Chile)

EnBW	 Energie	Baden-Wuerttemberg	(Germany)

ENECO	 Energie	en	Communicatie	(Netherlands)

ENEL	 Ente	Nazionale	per	l’Energia	Elettrica	(Italy)

ENI	 Ente	Nazionale	Idrocarburi	(Italy)

ERGEG	 European	Regulators	Group	for	Electricity	and	Gas

ESMAP	 Joint	UNDP/World	Bank	Energy	Sector	Management	Assistance	Programme

EU	 European	Union

EXIM	 Export-Import	Bank	(US)

FCFS	 First-come-first-served

FERC	 Federal	Energy	Regulatory	Commission	(US)

FLNG	 Floating	liquefaction	plant

FOB	 Free	on	board

FPC	 Federal	Power	Commission	(US)

FPSO	 Floating	production,	storage	and	offloading

FSRU	 Floating	storage	and	re-gasification	unit

FSU	 Former	Soviet	Union

FY	 Fiscal	year

GA	 American	state	of	Gorgia

GAIL	 Gas	Authority	India

GATS	 General	Agreement	on	Trade	in	Service

GATT	 General	Agreement	on	Tariffs	and	Trade
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GBS	 Gravity-based	structure

GCV	 Gross	calorific	value

GdF	 Gaz	de	France

GDP	 Gross	domestic	product

GHG	 Greenhouse	gases

GJ	 Gigajoule	=	109	Joule	=	238	Mcal	=	0.278	MWh	=	948	MMBtu

HH	 Henry	Hub

HHV	 Higher	heating	value

ICE	 Intercontinental	Exchange

ICSID	 International	Centre	for	Settlement	of	International	Disputes

IEA	 International	Energy	Agency

IFC	 International	Finance	Corporation

INPEX	 International	Petroleum	Exploration	(Japan)

IOC	 International	oil	company

IOCL	 Indian	Oil	Corporation

IPE	 International	Petroleum	Exchange

IRR	 Internal	rate	of	return

JBIC	 Japan	Bank	for	International	Corporation

JCC	 Japanese	Crude	Cocktail

JGC	 Japan	Gasoline	Company

KBR	 Kellogg	Brown	&	Root

KG	 Kanematsu	Corporation	(Japan)

KOGAS	 Korean	Gas	Corporation

LA	 American	state	of	Louisiana

LNG	 Liquefied	natural	gas

LPG	 Liquefied	petroleum	gas

LTC	 Long-term	contract

MA	 American	state	of	Massachusetts

MARAD	 Maritime	Administration	(US)

MD	 American	state	of	Maryland

MFN	 Most	favoured	nation

MIMI	 Mitsubishi	Mitsui

mmb/d	 million	barrels	a	day

mmbtu	 million	(106)	British	Thermal	Units
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mmcf	 million	cubic	feet

mmt/y	 million	tons	per	year

MS	 American	state	of	Mississippi

MTBE	 Methyl	tertiary	butyl	ether

MW	 Megawatts	(106)

NB	 Canadian	province	of	New	Brunswick

NBP	 National	Balancing	Point	(UK)

NEB	 National	Energy	Board	(Canada)

NGC	 National	Gas	Corporation	(Trinidad	and	Tobago)

NGC	 National	Gas	Council	(US)

NGL	 Natural	gas	liquid

NGPA	 Natural	Gas	Policy	Act	(US)

NGT	 National	Grid	Transco	(UK)

NNPC	 Nigerian	National	Petroleum	Company

NOC	 National	oil	company

NS	 Canadian	province	of	Nova	Scotia

NWS	 North	West	Shelf	(Australia)

NYMEX	 New	York	Mercantile	Exchange

OAO	 Publicly	traded	joint	stock	company

OECD	 Organisation	for	Economic	Cooperation	and	Development

OFGEM	 Office	of	Gas	&	Electricity	Markets	(UK)

OPEC	 Organisation	of	Petroleum-Exporting	Countries

OPIC	 Overseas	Private	Investment	Corporation	(US)

OTC	 Over-the-counter

PDO	 Petroleum	Development	Oman

PSA	 Production-sharing	agreement

PSC	 Production-sharing	contract

QC	 Canadian	province	of	Quebec

QP	 Qatar	Petroleum

RF	 Russian	Federation

ROR	 Rate	of	return

RWE	 Rheinisch-Westfaelisches	Elektrizitaetswerk	(Germany)

SEGAS	 Spanish	Egyptian	Gas	Company

SG	 Specific	gravity
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SIGTTO	 Society	of	Gas	Tankers	and	Terminal	Operators

SMBC	 Sumitomo	Mitsubishi	Banking	Corporation

SPA	 Sale	and	purchase	agreement

SPV	 Special	purpose	vehicle	

T&T	 Trinidad	and	Tobago

tcf	 trillion	cubic	feet

tcf/y	 trillion	cubic	feet	per	year

TEPCO	 Tokyo	Electric	Power	Company

TNK	 Tyumen	Oil	(Russia)

TPA	 third-party	access

TRIM	 trade-related	investment	measure

TSO	 Transmission	system	operator

TUA	 Terminal	use	agreement

TX	 American	state	of	Texas

UAE	 United	Arab	Emirates

UFJ	 United	Financial	of	Japan

UIOLI	 Use-it-or-lose-it

UK	 United	Kingdom	of	Great	Britain	and	Northern	Ireland

UN	 United	Nations

UNCITRAL	 United	Nations	Commission	on	International	Trade	Law

UNDP	 United	Nations	Development	Programme

US	 United	States	of	America

USGC	 Unites	States	(Mexican)	Gulf	Coast

USSR	 Union	of	Soviet	Socialist	Republics

VLCC	 Very	large	crude	oil	carrier

WCO	 World	Custom	Organisation

WI	 Wobbe	Index

WTI	 West	Texas	Intermediate

WTO	 World	Trade	Organisation

YPF	 Yacimientos	Petroliferos	Fiscales	(Argentina)

ZAO	 Privately	held	joint	stock	company




