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EXECUTIVE SUMMARY 

1. The Gorgon Project represents a substantial greenfield development of natural gas 
resources off the coast of Western Australia. Under the Barrow Island Act 2003 (WA) (the 
Act), the Gorgon Joint Venturers are required to reserve gas sufficient for the delivery of 
2,000 PJ to the Western Australia mainland. Furthermore under the Act, the Gorgon Joint 
Venturers are to establish a domestic natural gas (‘Domgas') project expandable to 300 
TJ/day to be sold as domestic gas in the Western Australian natural gas market.  

2. Concept Economics were asked to assess the likely effects of joint marketing of natural 
gas produced by the Gorgon joint venture on competition in the Western Australian 
domestic gas market, and to report on whether that market can support separate 
marketing of domestic gas by the Gorgon Domgas Sellers.  

3. The Gorgon Domgas Sellers are substantial energy producers in their own right and 
would, as a general rule, prefer to market their product separately. However, the 
economics of natural gas are such that separate marketing is only feasible in a market 
context in which certain preconditions are met. The Western Australian domestic gas 
market does not have these market characteristics, so that a requirement on the Gorgon 
Domgas Sellers to place 2,000 PJ of gas into the market under separate marketing 
arrangements would result in significant Domgas imbalances. 

4. Gas imbalances arise because the demand for gas is inherently unpredictable and gives 
rise to volume risks for producers. Managing volume risk requires either storage facilities 
or a customer base of a size and mix that matches the deliverability characteristics of the 
field. In the absence of either, a field operator jointly marketing the entire output of the 
field is the only party that can manage volume risks within the production parameters of 
the field. In contrast, separate marketing of jointly produced gas requires that sales by 
individual field participants are constrained to match their overall equity shares and the 
capability of field operations, in terms of day-to-day volumes and volumes over the life of 
the field. Separate marketing will therefore almost certainly result in gas imbalances 
relative to a situation where field production is managed to match joint sales. 

5. Gas balancing agreements (GBAs) can be used to define the gas quantities that 
members of a joint venture can market separately and how gas imbalances are to be 
resolved over the life of the field(s). However, in order to be effective in managing volume 
risks, GBAs rely on the existence of a liquid wholesale market in which imbalances can 
be traded, as well as associated gas transportation and storage infrastructure. In the 
absence of a liquid market and physical balancing arrangements, GBAs only limit the 
flexibility of gas sales that can be undertaken by producers marketing separately and 
reduce the value of the gas both to producers and to customers.  

6. The Western Australian domestic gas market has not changed to any material extent 
since the Australian Competition and Consumer Commission (ACCC) reviewed it in 1998 
and concluded that separate marketing was not feasible. Trades in natural gas are  
structured around long-term bilateral contracts between producers and a limited number 
of large customers, and between pipelines and these customers. There is very limited 
pricing transparency, so that underlying demand-supply trends cannot be observed 
easily. Recent attempts to introduce a rudimentary spot market in the form of a Gas 
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Bulletin Board have not been successful, since no gas trades have taken place since the 
end of July and that market has now closed down. There is no substantial storage 
capacity, and there is no spare capacity (nor is there expected to be in the foreseeable 
future) on the major Dampier to Bunbury Natural Gas Pipeline (DBNGP). Overall, the 
Western Australian domestic gas market is fundamentally illiquid and non-transparent, 
and lacks the infrastructure and market arrangements that characterise what are referred 
to as ‘mature’ wholesale gas markets in North America and the United Kingdom.  

7. A review of markets in which separate marketing of natural gas takes place shows that 
the success, in terms of liquidity, of these markets relies on a number of fundamental 
factors. These factors are not present in the Western Australian market, and cannot be 
created by regulatory fiat:  

− A large number of diverse supply sources and correspondingly a large and diverse 
customer base;  

− The availability of transmission capacity to support a wide variety of trades 
between multiple gas producers and multiple consumers; and 

− Short- and longer-term mechanisms to resolve gas imbalances, including gas 
storage.  

8. These same factors are also fundamental to the development of physical and financial 
markets for gas and transportation services and for the emergence of intermediaries 
such as marketers that exist in mature gas wholesale markets. The absence of any of 
these factors in Western Australia makes it very unlikely that a liquid gas wholesale 
market, which is in turn a precondition for sustainable separate marketing, will emerge 
over the foreseeable future.  

9. Other commentators that have criticised joint marketing arrangements in Western 
Australia and elsewhere in Australia to date consistently ignore the economics of natural 
gas produced from jointly operated facilities, in particular the practical difficulties of 
managing gas imbalances in the absence of a liquid wholesale market and associated 
physical infrastructure. In these circumstances, separate marketing restricts the terms on 
which gas can be sold relative to joint marketing and potentially reduces the value of the 
underlying investment. This is all the more a concern given the very substantial upfront 
capital investment required for a greenfield project, such as the Gorgon Project. It is more 
likely that competition in the sale of domestic gas in Western Australia would be 
enhanced by the joint venture acting as a whole and managing gas field production to 
maximise sales, rather than by three smaller producers, each of whom would be 
constrained in the sales they could underwrite as a result of a requirement to remain in 
balance with their joint venture entitlements.  
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1. INTRODUCTION 

Concept Economics (Concept) has been engaged by Mobil Australia Resources Company 
Pty Limited (‘ExxonMobil’), Shell Development (Australia) Proprietary Limited (‘Shell’), 
Chevron Australia Pty Limited and Chevron (TAPL) Pty Limited (together ‘Chevron’) and/or 
related companies (jointly, the ‘Gorgon Domgas Sellers’ or ‘Gorgon joint venturers’, as the 
context requires) in relation to the marketing of domestic gas in the Western Australian gas 
market.  

1.1. TERMS OF REFERENCE 

The terms of reference require Concept to prepare a report to address the likely effects of 
joint marketing of Gorgon gas on competition in the Western Australian domestic gas market, 
and to report on whether the nature of the Western Australian domestic gas market has 
evolved to a sufficiently mature level to support separate marketing of domestic gas by the 
Gorgon joint venturers.  

Specifically, we have been asked to:  

1. Evaluate the features of the Western Australian domestic gas market, which have been 
identified by prior ACCC determinations (originally in the 1998 authorisation for the North 
West Shelf and again in the 2006 PNG authorisation), how they have evolved or 
changed so far, and if they have evolved such that separate marketing is a feasible 
competitive alternative in Western Australia;  

2. Assess the likely effects of joint marketing of Gorgon gas on competition, in light of the 
fact that joint marketing is the primary way in which other players are operating in the 
market; and 

3. Review the current Western Australian market and compare it to markets elsewhere, 
including mature markets, such as the US and Europe. 

1.2. STRUCTURE OF THIS DOCUMENT 

This document is structured as follows: 

• Section 2 describes the Gorgon project in the context of the Western Australian natural 
domestic gas market; 

• Section 3 discusses the rationale for joint venture gas development and production 
arrangements, and the implications of joint production for separate marketing; and  

• Section 4 reviews the international evidence in natural gas wholesale markets and 
reviews the feasibility of separate marketing in Western Australia in that context. 

Detailed factual information is presented in a number of appendices: 

• Appendix A describes the Eastern Australian and the Western Australian gas 
wholesale markets;  
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• Appendix B describe the gas wholesale markets in the United States & Canada, the 
United Kingdom, and in continental Europe;  

• Appendix C summarises existing price and demand forecasts; and 

• Appendix D contains a list of references.  
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2. THE GORGON PROJECT IN CONTEXT 

The Gorgon Project represents a substantial new development of gas resources off the coast 
of Western Australia. Under the Barrow Island Act, a proportion of that gas is reserved for the 
Western Australian domestic gas market. That market has not changed to any material 
extend since the ACCC reviewed it in 1998. The market is structured along long-term bilateral 
contracts between a limited number of large producers and a limited number of large 
customers. Similarly, long-term bilateral contracts underpin transportation agreements 
between pipelines and these customers. As such, the Western Australian domestic gas 
market is fundamentally illiquid and non-transparent, and lacks the infrastructure and market 
arrangements that characterise liquid wholesale gas markets in North America and in the 
United Kingdom.  

2.1. THE GORGON PROJECT 

The Gorgon Project is a ‘greenfield’ project that centres on the initial development of the 
Gorgon and Jansz/Io fields (‘Foundation Project Fields’), located between 130km and 200km 
off the northwest coast of Western Australia. The project is being pursued by an 
unincorporated joint venture consisting of Chevron (the project operator with a 50 per cent 
equity interest), ExxonMobil (25 per cent), and Shell (25 per cent). The Foundation Project 
fields, in conjunction with other fields in the Greater Gorgon Area, contain resources of about 
40+ trillion cubic feet of natural gas. The project proposal includes the development and 
construction of: 

• The Foundation Project Fields, including a wellhead collection facility, and a subsea 
pipeline to Barrow Island; 

• Gas processing facilities on Barrow Island, which will consist of three 5 million tonne 
per annum LNG trains and a domestic gas (Domgas) plant; 

• Facilities at Barrow Island to permit the loading of LNG ships and the transportation of 
LNG to international markets; and 

• The Domgas Sales pipeline from Barrow Island to an interconnection with the Dampier 
to Bunbury Natural Gas Pipeline (DBNGP) near Compressor Station 1.  

There is no scope for storing natural gas in the context of this project.  

2.1.1. LNG project  

The Gorgon LNG Project offers a reliable and secure supply of LNG that will be marketed to 
separately by the joint venture participants in Asia, Europe ,and the United States according 
to each participant’s equity share. Any imbalances between an individual participant’s LNG 
sales and equity entitlement that may accrue over the life of the joint venture will be settled 
among the parties under an LNG gas balancing agreement (GBA) that the parties have 
entered into. That agreement distinguishes between three production phases that reflect the 
anticipated productive life of the field: 

• During the flexible phase, each of the joint venture participants can lift up to its capacity 
entitlement; 
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• During the balancing phase, each of the participants is expected to return their LNG 
offtake into balance with their equity entitlement; and  

• During the must-take phase, the joint venture parties must draw down gas volumes to 
deplete the resource appropriately. 

In stark contrast to the domestic Western Australian natural gas market (described in Section 
2.3 below), international markets for Australian LNG are deep and liquid with significant 
trades between the Americas, Europe, and Asia. LNG storage facilities are widespread, and 
LNG can easily be transported to a large number of different locations under flexible shipping 
arrangements. Specifically, we understand that: 

• There is significant excess regasification capacity in the major US, European, and 
Asian market, so that short-term trades in LNG can be used to meet local demand;  

• There is similarly excess capacity in shipping capacity, which also facilitates trades; 
and  

• There is pricing transparency, with agencies such as the Department of Energy’s Office 
of Natural Gas Regulatory Activities publishing very detailed price information for short-
term imports of LNG.  

Given this broader international trading context for LNG, the joint venture participants 
anticipate that the LNG gas balancing arrangements will enable each party to manage its 
LNG entitlement within the broader physical constraints that arise as a result of the common 
field production arrangements.  

2.1.2. Gorgon Gas Processing and Infrastructure Project Agreement 

The Barrow Island Act 2003 ratifies the Gorgon Gas Processing and Infrastructure Project 
Agreement between the State of Western Australia and the Gorgon joint venture parties. The 
agreement imposes a number of obligations on the Gorgon joint venturers, inter alia, in 
relation to the reservation of natural gas for consumption in Western Australia and a 
‘Domgas’ project. This project refers to a domestic gas treatment plant within the gas 
processing area on Barrow Island and a pipeline connection for delivery of natural gas to the 
gas infrastructure on the Western Australian mainland. Clause 17 then sets out a 
requirement on the joint venturers to: 

• Reserve 2,000 PJ of natural gas from the project for delivery to the mainland 
(subclause (1));  

• Submit to the Minister proposals for the establishment of a Domgas project by 31 
December 2012,1 including design features for the progressive expansion of the 
pipeline connection to deliver at least 300 TJ/day of natural gas (subclause (2)); and 

• Until the time when at least 300 TJ/day day of natural gas is first delivered from Barrow 
Island to the mainland, a requirement to (subclause (3)): 

                                                     
1  The Gorgon Domgas Sellers are in the process of negotiating with the Western Australian Department of 

Industry and Resources for amendment to the Act to extend this date to 2015. 
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− Actively and diligently undertake the ongoing marketing of natural gas in Western 
Australia and the design, engineering and other relevant activities for the 
establishment of a Domgas project; and, 

− Report on progress to the Minister.  

• Clause 17. (7) comments on the possibility that the Gorgon joint venturers may seek to 
extend the dates referred to in subclause (2) or other dates on the grounds that a 
Domgas project is not then ‘commercially viable’. In these circumstances, Clause 
17.(7) requires the Gorgon Domgas Sellers to set out the circumstances that would 
make a Domgas project commercially viable, the likelihood that these would occur, and 
an analysis of the commercial viability of a Domgas project. If the Minister receives 
such a request, he must make a determination of commercial viability, and accordingly 
may or may not grant an extension.  

2.1.3. Timing, delivery, and marketing of Domgas  

On current plans, the Final Investment Decision (FID) for the Domgas investment is targeted 
for mid-2009, the same time as the LNG Project. The critical path for this project is reliant on 
governmental approvals, in particular, environmental approvals for the third LNG train 
proposal, and is subject to the Domgas project being commercially viable. Delivery of natural 
gas to the Western Australian domestic market is planned to begin shortly after start-up of the 
third LNG train in 2015, providing the FID is taken by the Gorgon joint venturers in 2009. 
Natural gas deliveries are anticipated to initially start at 150 TJ/day and then ramp up to 300 
TJ/day within six years. 

The custody transfer point for Gorgon natural gas is currently planned at metering facilities 
located adjacent to the DBNGP’s Compressor Station 1. This would imply downstream sales 
of natural gas to customers located on the DBNGP or its laterals. However, there are other 
potential transportation or sales options: 

• Transferring the gas to the Goldfields Gas Pipeline (GGP), which extends from 
Yarraloola near the DBNGP’s Compressor Station 1 to the southern Goldfields region 
and Kwinana;  

• Transferring the gas to the Pilbara Pipeline System (PPS) between Dampier and Port 
Hedland and/or to the Telfer gas pipeline for sale in local markets in the Pilbara; or 

• Moving the custody transfer point offshore to Barrow Island to the outlet of the Domgas 
plant if the Gorgon joint venture parties take an option of transferring ownership of the 
Domgas Sales Pipeline to a 3rd party pipeline operator, and leaving it to customers to 
take ownership of the natural gas at the inlet to the Domgas Sales Pipeline on Barrow 
Island.  

Once the gas processing and other facilities are operational, a proportion of gas from the 
Greater Gorgon gas fields will be sold in the Western Australian domestic gas market. The 
project proponents will take an approach whereby a nominated entity, Chevron (TAPL) Pty 
Ltd, will act as the joint venture participants’ exclusive sales representative with responsibility 
for marketing each joint venture participant’s share of gas to customers in Western Australia.  
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It should be emphasised that each of the Gorgon Domgas Sellers represent very substantial 
international oil and gas businesses in their own right, that each of the Sellers generally has a 
strong preference for marketing their product separately, and that they would expect to do so 
in the course of their ordinary business operations. In this case, however, and for the reasons 
set out in Section 2.3 below – namely, the immaturity of the Western Australian gas market 
and the numerous obstacles that present themselves to separate marketing arrangements – 
the Sellers have opted for a joint approach to marketing Domgas. Quite simply, a 
requirement on the Gorgon Domgas Sellers to place 2,000 PJ into the domestic market 
under separate marketing arrangements will result in significant Domgas imbalances that 
cannot be managed by the Sellers acting individually.  

2.2. PREVIOUS ACCC DECISIONS ON JOINT MARKETING  

The ACCC has considered marketing arrangements for natural gas on a number of previous 
occasions. Section 45 of the TPA prohibits agreements between competitors that might have 
the purpose or the effect of substantially lessening competition. In assessing the application, 
the relevant test is outlined in subsections 90(6) and 90(7) of the Act. The ACCC may only 
authorise conduct of this type if it is satisfied that it will result in a benefit to the public, and 
that the benefit will outweigh any detriment resulting from any lessening of competition.  

The ACCC first reviewed the Western Australian natural gas market in 1998 when it 
considered the application by participants in the North West Shelf (NWS) Project (also a 
greenfield project) for authorisation of joint marketing of NWS gas (ACCC, 1998).2 That 
Determination authorised the application by the NWS Project participants to discuss and 
agree on common prices and terms and conditions, and to coordinate the marketing and 
selling of natural gas from the expanded NWS Project to domestic customers. In that 
assessment, the ACCC described what it viewed as the salient characteristics of the Western 
Australian natural gas market as it was at the time, namely:  

• A limited number of natural gas supply sources, so that supplies of gas to large 
industrial users would likely be limited to those from the NWS Project and the Apache 
Energy projects; 

• A gas market that would best be described as a ‘contract’ or ‘project’ market where gas 
is only produced to meet specific contractual obligations, often for large stand-alone 
projects, and, relatedly, the absence of a spot market for natural gas; 

• The absence of secondary markets and of intermediary trading services, in particular of 
second tier energy suppliers or aggregators; 

• The absence of significant storage facilities in Western Australia, as well as of gas 
balancing arrangements; and  

• A small number of customers in Western Australia who have typically contracted for 
gas under long-term supply contracts. 

While the determination concludes that separate marketing, where possible, would be the 
preferred method of gas supply contracting, the ACCC also acknowledged that those gas 
                                                     
2  The authorisation was granted for a period of seven years, and required customer supply contracts to have two 

minimum features – the ability to nominate alternative or additional delivery points and a provision for dispute 
resolution. 
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wholesale markets where separate marketing by joint producers is the norm – the US and the 
UK – are essentially commodity markets. The ACCC considered that until features more 
commonly associated with gas commodity markets had developed in Western Australia, 
separate marketing would likely remain infeasible. The US and UK gas commodity markets 
and their characteristics are discussed in more detail in Section 4. The ACCC took a very 
similar view in May 2006 when it also authorised the joint marketing of natural gas from the 
proposed PNG Gas Project, this time in the context of the Eastern Australian wholesale gas 
markets (ACCC, 2006).3 The ACCC again contrasted key differences between wholesale gas 
markets in which gas is traded as a commodity with the contract gas markets that exist in 
Australia, and concluded that separate marketing would not be feasible. The ACCC 
furthermore referred to work undertaken by KPMG on behalf of the Parer Review (and 
accepted by Parer), as well as analysis by Macquarie Bank on behalf of the PNG Gas Project 
proponents, which found that separate marketing would not be feasible for costly greenfield 
projects.  

2.3. THE WESTERN AUSTRALIAN NATURAL GAS WHOLESALE MARKET  

Appendix A describes the current status of the Eastern Australian and Western Australian 
domestic gas market in detail. Up-to-date information about the Western Australian gas 
market that is in the public domain is hard to come by as nearly all gas has been contracted 
under confidential bilateral commercial terms, and thus must be compiled from a range of 
different sources. Nonetheless, and as described below, it is apparent that the Western 
Australian domestic gas market shares a number of key features with the Eastern Australian 
market, and that these have not changed in any material way since the ACCC’s NWS1998 
and PNG Gas Project 2006 assessments. 

In Western Australia, natural gas continues to be supplied to large customers under long-
term contracts. The overwhelming majority of natural gas continues to be supplied by two 
producers: 

• The NWS Project joint venture, which supplies around 64 per cent of the domestic 
market operated by Woodside Energy Ltd.; and  

• Two separate joint venture Domgas plants on Varanus Island operated by Apache 
Energy – East Spare (John Brookes) and Harriet, which supply around 33 per cent of 
the market.  

Other natural gas producers that provide independent gas supplies to the domestic market 
are Origin Energy, Arc Energy, and BHP Billiton.4 However, none of these producers 
currently have a market share greater than 2 per cent. We also understand that Santos 
currently separately markets its share of gas produced by the John Brookes (JB) Joint 
Venture. It appears that this is the result of a decision by Apache Energy to utilise its share of 
JB gas to meet a supply shortfall under an existing long-term gas supply agreement with a 
large gas buyer. With the commitment of Apache’s share of JB gas to meet this requirement, 
Santos was left with no choice but to sell severally.  

 

                                                     
3  Authorisation was granted for a 16 year period within a confidentiality and ring-fencing framework. 
4  BHP Billiton is also a party to the NWS Project joint venture. 
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Transmission pipelines operate under a contract carriage model so that capacity must be 
contracted in advance of transportation services. Natural gas is transported from the main 
producers to domestic markets along three major pipelines and their associated laterals.  

• The regulated DBNGP, which transports natural gas from the NWS to major customers 
in the mid-west and south-west of the state. Firm (i.e. non-interruptible) capacity on the 
DBNGP is currently fully contracted. We understand that this expansion capacity is fully 
contracted, and that DBNGP have stated on a number of occasions that they will not 
provide excess capacity unless it is contracted for.  

• The regulated Goldfields Gas Pipeline (GGP), which transports natural gas from the 
North West to the Northern and Eastern Goldfields areas, as well as a number of 
mining sites in the Pilbara. The GGP is thought to have some uncontracted capacity. 

• The unregulated Pilbara Pipeline System (PPS), which runs from Karratha to Port 
Hedland where it connects to the Telfer Pipeline, and which supplies major industrial 
and mining customers on the Burrup Peninsula, in the Pilbara and further to the east of 
the state. Statements by PPS suggest that with compression additional capacity would 
be available on that pipeline. 

In addition, the unregulated Parmelia Gas Pipeline transports gas produced from the Perth 
Basin and the Carnarvon Basin, and incorporates the small Mondarra storage facility whose 
services have been contracted to Verve Energy. The Parmelia Gas Pipeline is thought to 
have considerable uncontracted capacity (40 TJ/day out of 65 TJ/day capacity).  

The operators of both the DBNGP and the GGP have announced that they will only expand 
pipeline capacity if investment is underwritten by corresponding gas transportation contracts 
with a duration of 15 years. It can therefore be assumed that most if not all of the additional 
(firm) capacity on the DBNGP will also be contracted.5 Both pipelines require shippers to be 
in balance by the end of the gas day and apply penalties and punitive charging arrangements 
for accumulating imbalances that exceed contracted quantities. The operators of the DBNGP 
have been criticised by existing and would-be shippers on a number of fronts, including: 

• Placing particularly stringent restrictions on the quality of gas that may enter the 
pipeline; 

• The requirement in the DBNGP’s Standard Shipper Contract (SSC) for a minimum 15-
year contracting term; and 

• Demanding financial hurdles that form part of the SSC, as well as administrative 
complexities. 

The overwhelming majority (around 95 per cent) of Western Australian demand for natural 
gas is used for minerals processing, electricity generation, and mining, and has been sold 
under long-term contracts. The terms of the corresponding gas supply agreements are 
commercial-in-confidence, but there are thought to be five or six very large gas consumers 
that account for the overwhelming majority of domestic gas consumption. It is estimated that 

                                                     
5  For instance Verve Energy notes that it will: “participate in the Dampier to Bunbury Natural Gas Pipeline Stage 

5B expansion through an upgrade of its interruptible to firm transport.” Verve Energy, March 2008 Quarterly 
Report – Operations Review. 
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20-30 large customers contract directly with upstream gas suppliers under long-term 
contracts.  

The Western Australian gas market remains contract-based, and transparency about terms 
and conditions is very limited. There are only a very limited number of parties that provide 
services similar to those provided by gas marketers, aggregators, or similar intermediaries.6  

Following the recent supply disruption at Apache’s facilities, the Western Australian 
government established a Gas Bulletin Board (GBB) at the beginning of July 2008 with the 
aim of facilitating short term trades. However, that trading mechanism has been largely 
ineffective: 

• After the recent severe natural gas shortage following an explosion Varanus Island, the 
NWS Project joint venture issued full termed gas sale agreements, none of which were 
traded on the GBB; and  

•  Following a very limited number of initial gas trades, no gas trades were recorded from 
21 July onwards, and the GBB now appears to be inactive as of 12 October 2008. 

2.4. EXPECTED FUTURE TRENDS IN THE WESTERN AUSTRALIAN 
NATURAL GAS MARKET 

This section briefly describes existing and projected future trends in the Western Australian 
gas market. Contrary to claims by some large users, recently observed increases in natural 
gas prices are a consequence of rapidly growing demand that has been fuelled by historically 
low natural gas prices, rather than an inherent lack of competition.  

While the Western Australian domestic gas market has historically been oversupplied, at 
present, the existing producers have fully contracted their developed reserves (Figure 2-1). In 
the medium- to longer-term, there is a growing demand for new and replacement contracts 
(Ministerial Council on Mineral and Petroleum Resources, 2007).  

These trends have been compounded by supply shortfalls. In addition to the disruption at the 
Apache gas plant in June 2008: 

• At the end of 2006, the Harriet Joint Venture declared force majeure in relation to their 
ability to meet a 20-year gas supply contract with Burrup Fertilisers; and 

• In June 2007 the NWS joint venture experienced difficulties with, and subsequently 
abandoned efforts to upgrade its domestic gas supply facilities for Western Australia. 
Given recent market supply shortages, Woodside is again reassessing ways in which 
the capacity of the NWS domestic gas plant can be increased. 

                                                     
6  We understand that Melsom Consultant trade imbalances for mining companies, and that Synergy buys gas 

from NWS for spot resales and has assisted Apache Energy in the context of the supply disruption at Varanus 
Island. 
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Figure 2-1: Western Australian gas market supply & demand (1985 to 2007) 

 
Source: Woodside Energy Ltd, “Gas supply to Western Australia”, Australian Institute of Energy, 15 August 2007. 

Estimates of the magnitude and timing of the gas shortage vary (See Appendix C):  

• Woodside estimates that there is a requirement for additional supply capacity in the 
order of 300 TJ/d (corresponding to around 110 PJ per annum) by 2010-12 (Spence, 
2007); while 

• McLennan Magasanik Associates (MMA) estimate an incremental requirement for new 
gas contracts of 63 PJ in 2007, growing to 116 PJ by 2010 and to 244 PJ by 2015 
(MMA, 2007).  

2.4.1. Historic and expected pricing trends 

The causes of the projected gas shortfall  lie in the historical availability of excess gas sold at 
low cost gas and the absence of a transparent price signal. Historically very low prices for 
domestic gas – in the order of $1.80/GJ (or lower) to $2.90/GJ – stimulated a very significant 
increase in demand, so that, over the last 10 years, total Western Australian natural gas 
consumption increased by almost 170 per cent. At the same time, however, low prices also 
provided insufficient incentives to develop new gas fields. Furthermore, the absence of 
published figures on gas production, storage, demand, and prices from independent sources 
in combination with the contract-based structure of the market, have meant that price signals 
are infrequent or non-existent. Underlying changes in the (tightening) demand-supply 
balance have therefore been difficult to observe, as natural gas prices in Western Australia 
(but also in the Eastern Seaboard markets) have remained well below the price of natural gas 
internationally (Figure 2-2). 
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Figure 2-2: Comparison Australian/international natural gas prices  

 
Source: Department of Industry and Resources, “Western Australian Mineral and Petroleum Statistics Digest”, 2007. P.11. 

Although the figures vary substantially, new contracts that have been struck recently have 
been priced significantly higher than has historically been the case:  

• Argonaut Securities report that in January 2007 a new three-year contract for John 
Brookes gas was signed between Santos and Newmont Mining at a price of $5.50/GJ 
(Argonaut, 2007). In May and July 2007 three further low volume, short-term contracts 
for John Brookes gas were signed with Windimurra Vanadium (3 years at $5.80/GJ), 
with Barrick Gold (5 years at $7.50/GJ), and with Jabiru Metals (3 years at $4.70/GJ). 

• EnergyQuest also comment that new contracts are being signed at prices greater than 
5$/GJ (EnergyQuest, 2007). They also note that while Western Australian domestic 
natural gas prices have traditionally been the lowest in Australia (“WA Domestic 1” in 
Figure 2-3), in recent years Western Australian natural gas prices have been 
approaching LNG prices (“WA Domestic 2” in Figure 2-3).  

• Santos’ forecast incorporate price trends for new gas sales agreements in the range of 
5-6$/GJ in 2007, rising steeply beyond that (Ellice-Flint, 2007).  

• The Western Australian Energy Joint Working Group on Natural Gas Supply reported 
in 2007 that recent prices had more than doubled, with short-term contracts being 
negotiated at prices of more than $7/GJ (Ministerial Council on Mineral and Petroleum 
Resources, 2007).  

• In October 2008 Santos announced that it had secured a new gas supply contract with 
Moly Metals Australia Pty Ltd for approximately 33 PJ of gas over six years 
commencing in mid-2010 at an implied price in the range of $20/GJ (Santos, 2008). 
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Figure 2-3: EnergyQuest estimates of recent domestic natural gas price trends 

 
Source: EnergyQuest, Pesa Production And Development Review 2006, 2007 APPEA Conference. 

2.4.2. Expected cost trends  

The underlying cost structure of future gas resources is such that, irrespective of the number 
of sellers, there seems little prospect of prices declining to historical levels in the foreseeable 
future. In recent years, exploration and development costs have increased dramatically and 
they are expected to remain high. EnergyQuest, for instance, quote estimates that global 
upstream capital costs increased by over 32 per cent in the 12 months to October 2006 
(EnergyQuest, 2007). The average cost of offshore rigs increased by 309 per cent, land rigs 
by 18.2 per cent, offshore installation vessels by 41 per cent, fabrication by 21.7 per cent, 
engineering and project management by 23 per cent, construction labour by 13 per cent, and 
steel by 3.5 per cent. In addition, environmental policy initiatives such as the planned 
emissions trading scheme (ETS) are expected to have an additional significant cost impact. 

Irrespective of these infrastructure pricing trends, more profound cost increases are expected 
as new natural gas supplies must be produced from fields that are located further offshore. 
The remaining volumes in the Perth Basin are small, and natural gas from the Browse Basin 
is distant from domestic markets. The Carnarvon Basin gas that has been produced to date 
comes from fields that are located in shallow water close to the Pilbara coast, and is low in 
carbon dioxide and nitrogen. However, most of the major finds close to shore have been 
made (Spence, 2007). The focus of exploration today is at the outer edges of the inboard 
region (within 100km of the coast), and in the outboard region (from 100 to 200km from the 
coast) in gas accumulations such as Gorgon, Dionysus, Geryon, Wheatstone and Pluto 
(Figure 2-4). 
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Figure 2-4: Carnarvon basin – gas resource profile 

 
Source: Keith Spence, Woodside Energy Ltd, “Gas supply to Western Australia”, Australian Institute of Energy, 15 August 2007. 

However, the costs of these future gas developments are likely to be high (Spence, 2007): 

• Gas is located further offshore in deeper water, and thus requires significantly more 
costly production infrastructure;  

• Gas is typically low in condensate, so that there are fewer valuable by-products; and 

• Gas typically has a high carbon dioxide or nitrogen content, or both, requiring additional 
costly processing to meet pipeline specifications.  

While the economics of new gas developments will vary, indicative calculations by Woodside 
suggest that distance to infrastructure, facility size and gas quality have a very material 
impact on gas production costs. Woodside compared the cost of:  

• Developing a 1 Tcf (around 1.05 EJ) gas field located around 60 km from the coast with 
a corresponding typical condensate ratio and nitrogen/carbon dioxide content and 
producing 200TJ/d; and 

• Developing a 1 Tcf field located further offshore in the outboard region, with 
correspondingly lower condensate ratios and higher nitrogen and carbon dioxide levels, 
including the cost of purchasing carbon offsets for reservoir carbon dioxide.  

Woodside’s calculations suggest that gas production costs for a field located further offshore 
are in the range of 3-4 times higher than the costs of a field of similar size that is located 
closer to shore (Figure 2-5).  



 
 

 

CONFIDENTIAL 
 

1 DECEMBER 2008 MARKETING OF NATURAL GAS IN WEST AUSTRALIA  

FINAL 

PAGE 14PAGE 14

Figure 2-5: Higher cost offshore gas developments 

 
Source: Keith Spence, Woodside Energy Ltd, “Gas supply to Western Australia”, Australian Institute of Energy, 15 August 2007. 
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3. ECONOMICS OF JOINT VENTURE PRODUCTION AND GAS 
MARKETING ARRANGEMENTS  

This section describes, in general terms, natural gas production arrangements, the role that 
joint ventures play, the economics of natural gas, and the implications for gas marketing 
arrangements. Joint marketing arrangements arise as a consequence of joint upstream 
production arrangements and the structure of the domestic gas market. Petroleum 
exploration and production, which produces both oil and gas, is a costly and risky enterprise. 
Joint ventures between producers represent a mechanism for spreading the costs and risks 
associated with very costly and uncertain exploration and production activities. The 
economics of gas production and consumption are such that separate marketing of gas that 
is jointly produced upstream creates a number of practical difficulties.  

3.1. NATURAL GAS EXPLORATION  

Most of the world’s hydrocarbon resources lie deep underground in geological ‘traps’ that 
seal gas in reservoirs (Tussing et al. 1995).7 Sophisticated exploration techniques are used to 
search for traps, but the existence of a deposit can only be proved with very costly drilling, 
and defining it requires further drilling. If a reservoir seems able to produce hydrocarbons in 
commercial quantities, the decision may be made to develop the discovery. For a field to 
warrant development, the reservoir must be large enough to hold a commercially significant 
volume of oil or gas, and the reservoir rock must allow a significant portion of that volume to 
move into production wells. The main challenges of exploration are therefore to find places 
where oil and gas are likely to accumulate and where reservoir characteristics might allow for 
profitable production.  

Wells can produce or lift hydrocarbons to the surface only when pressures are sufficient, and 
reservoir pressures decrease with production. Whatever the reservoir, the aim of 
development planning is to manage pressures so as to recover as much of the gas as is 
commercially justified. Excessive production rates can exhaust reservoir pressures, so 
production must be limited to maximise the ultimate recovery of hydrocarbons. In addition to 
pressure management, key development decisions include well spacing, and optimal rates of 
production per well and for the field as a whole. Once the gas has been lifted, it must be 
gathered and processed further to separate by-products and impurities.  

Each of these individual processes requires large capital commitments that, once invested, 
are largely ‘sunk’ in the sense that they have few or no alternative uses. The overwhelming 
part of this expenditure must also take place upfront before any sales quality natural gas is 
ever produced. In addition, a number of risks arise throughout these processes:  

• Exploration risks from the uncertainty about the commercial value of any petroleum 
products found; 

• Technical risk arising from incomplete information about the cost of installing or 
operating drilling and processing equipment;  

                                                     
7  In most geological environments there is little difference between exploration for gas and exploration for oil. 
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• Catastrophic risk/force majeure risks relating to unforseen disasters, for instance those 
arising from an explosion or a fire; and 

• Sovereign risks arise because of the long lead times, pay back periods, and large 
upfront costs. 

Whether a gas reserve is to be developed as LNG or delivered via pipeline to a market, very 
large amounts of capital are needed. In particular greenfield projects are increasingly 
complex to develop, and a ‘typical’ joint venture greenfield LNG project is unlikely to start 
producing until 10 to 12 years after initial development plans are drawn up. The International 
Energy Agency’s (IEA’s) most recent natural gas market review highlights the risks 
associated with cost overruns and construction delays (International Energy Agency, 2007). 
The IEA’s analysis of selected global LNG projects suggests that a delay of around one year 
has increased the costs per project by, on average, US$ 2.3 billion. The IEA additionally 
notes that greenfield projects are increasingly complex, and that LNG is no exception. In 
addition to general cost inflation risks that have been a feature of the industry in recent years, 
greenfield projects are also exposed to risks arising from environmental concerns, as well as 
land ownership and border demarcation issues. 

The challenge for petroleum producers is to manage these risks and assemble the necessary 
capital and expertise to realise commercially acceptable returns from exploration through to 
the eventual sale of gas. While there are different mechanisms for raising finance and 
managing these risks, in Australia and elsewhere natural gas exploration and production (in 
particular where the development of substantial new resources is concerned) is often 
undertaken by joint ventures. By spreading the cost and benefits of an individual project 
among a number of participants, the impact of any unexpected successes or failures on any 
one firm is reduced.  

Oil and gas joint ventures are typically unincorporated contractual associations between two 
or more parties for the purpose of undertaking a specific project, in which the parties 
contribute costs and receive output from the venture.8 Joint venture participants do not invest 
in a separate entity, nor do they receive a share of the profit of the project. Instead, joint 
venture parties are entitled to take their share of production, in this case in the form of natural 
gas at the well-head or processing facility. That share depends on their equity share in the 
joint venture. Remunerating the parties in this way is efficient, inter alia because it shifts price 
and quantity risk directly on to the parties, which are typically the entities best placed to 
manage it as a result of their participation in a range of similar operations across a wide 
range of geographies.  

The relationship and respective responsibilities of members of a joint venture is governed 
through a joint operating agreement (JOA) or, if a field extends over more than one licensed 
area, through a unit operating agreement (UOA). The JOA/UOA appoints an entity (usually 
one of the owners) as operator of the field. The operator is responsible for carrying out 
exploration, development and production activities for the benefit of all the owners in order to 
deal with the ‘common pool’ problems that would arise if these functions were not undertaken 
centrally. However, the overall deliverability of a gas field – the maximum amount of gas in 
units per day that can be delivered into the transport system over a longer timeframe – is the 
result of decisions taken by the joint venture participants. Deliverability depends, among other 

                                                     
8  Industry Commission, “Study into the Australian Gas Industry and Markets”, 6 March 1995. 
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things, on the overall reservoir management strategy, but also on the capacity of associated 
infrastructure such as gathering systems, gas-processing plants, and pipelines. It is therefore 
a key characteristics of oil and gas joint ventures that key production decisions that define the 
production capability of the resource are (and must be) taken jointly.  

3.2. JOINT VENTURES AND GAS MARKETING 

The role of upstream (exploration and production) joint ventures and how they operate has 
fundamental implications for the potential effect on downstream competition of how gas from 
a joint venture is marketed.  

First, the natural gas (or LNG) belonging to each joint venture party is identical; in that it 
comes from the same field and that its production costs are the same. The best that separate 
marketing by individual joint venture participants can then achieve is competition on margins. 
Separate marketing cannot stimulate upstream cost-based competition relative to a situation 
where there is joint marketing, because joint venture producers share the same cost base.  

Second, the deliverability from the field is fundamentally determined as part of the optimal 
field development strategy and this has important consequences for the practicalities of 
separate marketing. Residential gas demand and the demand for gas from residential 
electricity consumption is seasonal and temperature dependent, and therefore difficult to 
accurately predict. Industrial and commercial processes or pipelines can also suffer 
disruptions. Although different pipelines offer some degree of storage capability (referred to 
as ‘linepack’), the transportation of natural gas through pipelines is also restricted by 
minimum and maximum pressure differentials. This creates an inherent conflict between 
short term demand, which may vary considerably within the day and over the season, and 
field production capabilities, which will be far less flexible. Managing this volume risk requires 
either storage facilities or a customer base of a size and mix that matches the deliverability 
characteristics of the field. In the absence of either, a field operator jointly marketing the 
entire output of the field is the sole party that can manage volume risks within the production 
parameters of the field.  

3.2.1. Separate marketing and gas imbalances  

As is set out in the following, separate marketing of joint venture production creates a number 
of practical difficulties that arise under both illiquid and liquid market structures. In a liquid 
wholesale market, these can be overcome if the joint venture participants enter into a gas 
balancing agreement (GBA).  

Once equity shares in a jointly operated field are marketed separately, the balancing problem 
is magnified and is compounded by technical and commercial factors (Dinnage, 1998). 
Individual contracts between owners that have different operating assumptions are 
unworkable. Technical decisions that govern deliverability such as compressor capacity and 
pipeline size, processing arrangements and production profile are taken by the parties acting 
together. Commercial matters, such as the degree to which the contract will permit daily 
fluctuations in quantities nominated for delivery (referred to as ‘swing’), require advance 
agreement by the joint venture participants. Unless force majeure provisions and default or 
other liquidated damages clauses are harmonised between the sellers, there is a risk that the 
owners will have conflicting operational objectives (e.g. managing production shortfalls) and 
investment objectives (e.g. capacity expansion decisions). 
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In this context, each joint venture participant, acting independently, must manage its gas 
sales in aggregate, over the whole of its entitlement, but must also manage day-to-day 
variations in contracted off-take within the limitations imposed by field production. In addition 
to demand variability, it is unlikely that a joint venture party’s prospective customers’ gas 
demand will exactly correspond to the party’s equity share. This potentially restricts the range 
of customers that an individual joint venture party can market to. Imbalances will therefore 
almost certainly arise. If owners produce at different rates, the result will be that some will 
take more than their share, others less. Further complications arise if a producer who has 
been lifting less than his share wishes to start making up the deficiency. This may result in his 
taking larger quantities for a while, which then affects the ability of the other owners to meet 
their delivery obligations under already existing contracts. It is also possible that the 
underlifting producer may not be able to make up a deficiency because there remain 
insufficient recoverable gas reserves. This will lead to disputes about compensation, which, 
given the varying value of gas over time, become very complex and contentious, with the 
scope to undermine cooperation between the owners.  

In practice, therefore, gas imbalances create a number of difficulties that must be resolved by 
the joint venture parties: 

• How and over what time frame, field partners’ withdrawals must be returned to physical 
balance with their entitlement; 

• The financial compensation arrangements in respect of the other joint venture 
participants for under- and over-lifting of natural gas; 

• How fixed and variable costs should be allocated to the various joint venture 
participants following under- or over-lifting of natural gas; and 

• How costs associated with incremental field developments should be allocated among 
the joint venture parties, if lifting differ from initially agreed quantities.  

3.2.2. Gas balancing agreements 

If individual sales are to occur, an arrangement is therefore required to ensure that parties 
producing at different rates do not take more than their share of the reserves or receive 
compensation through some form of balancing. Different ex ante contractual arrangements 
have been developed in mature liquid gas wholesale markets, beginning in the United States, 
to address gas imbalances between joint venture parties  and minimise the scope for 
consequent commercial disputes. These arrangements differ, among other things, according 
to the points of balancing, for instance, at the reservoir, pipeline inlet, or pipeline outlet. If gas 
is produced jointly but marketed separately, for instance, swing producer arrangements or 
operational balancing agreements (OBAs) often apply at the pipeline inlet. If separate 
marketing occurs at the pipeline outlet, OBAs are used between the pipeline operators and 
the buyer.  

Ex ante contractual solutions include a ‘use it or lose it’ clause in the JOA, whereby any gas 
to which a joint venture party is entitled and that is not lifted during a specific period ceases to 
become part of that party’s entitlement (Black et al. 1992). The gas can then remain in the 
ground for the benefit of all joint venture parties whenever it is later lifted, or the joint venture 
operator has the right to sell the relevant party’s share. 
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GBAs are technically complex contracts that are intended to cover the multiplicity of reasons 
that gas drawings may become unbalanced in relation to equity entitlements and the 
consequential adjustments (“settlements”) that must be made (Park, 1990). Settlements can 
take three forms – in-kind, cash, or a combination of both. In some GBAs, in-kind production 
rebalancing occurs year-on-year within contract maximum takes until field production begins 
to decline; thereafter cash balancing may occur. Exchange agreements may provide for 
exchanges of imbalances across fields or at different points of the production infrastructure. 
Cash balancing arrangements differ according to how the relevant price is calculated, which 
may include the actual price received by the over-lifting party, a market price, however 
defined, or the highest price received by any of the over-lifting parties. Each of these 
arrangements – whether they refer to balancing mechanisms during production life or 
settlement options once production ceases creates different incentives for each joint venture 
participant.  

The fact that it is possible to enter into a GBA to manage gas imbalances arising from 
separate marketing does not imply that this option is unproblematic, even in a liquid 
wholesale market with the characteristics described in Section 4 (that is, a market with 
multiple buyers, sellers, and intermediaries, and with significant transportation and storage 
capacity). Different incentives between joint venture participants arise between sellers 
seeking to rebalance their positions and owners in respect of operational and investment 
decisions. More generally, it is difficult for the parties to negotiate an agreement in advance of 
an understanding of the types of sales arrangements that they will enter into: 

• The lifting regime would necessarily impose limitations on their options and make their 
supply offers less valuable; alternatively 

• In the absence of a benchmark price, any cash balancing regime would have to be 
struck in the absence of an understanding of the implications of cash compensation for 
overlifting.  

The implication is that GBAs can establish a framework that enables separate marketing by 
joint venture parties in the context of a liquid wholesale market, these arrangements are not 
without problems. Negotiations for entry into a GBA are complex and time-consuming and a 
source of costs to the joint venture. Relative to a situation where a joint venture party is the 
sole producer and marketer of a resource, these arrangements limit the flexibility of gas sales 
that can be undertaken and are therefore likely to reduce the value of the gas both to 
producers and to customers. Moreover, it is not the case that GBAs eliminate the potential for 
costly commercial disputes after the fact. GBAs are complex documents whose terminology 
is open to interpretation, as the history of North American case law, for instance, makes 
clear. 
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4. FEASIBILITY OF SEPARATE MARKETING IN THE WESTERN 
AUSTRALIAN CONTEXT 

For parties in a joint production venture, separate marketing presents challenges of 
managing and resolving the gas imbalances that will almost certainly arise between the 
individual party’s sales and their equity shares. In wholesale gas markets such as those in 
the United States, Canada and in the United Kingdom, producers have entered into GBAs to 
facilitate individual sales. However, as described in this section, these markets differ 
profoundly from the Western Australian gas wholesale market, and have a number of 
attributes that enable individual producers to market their gas without incurring additional 
costs or penalties. As a result, even if the Gorgon producers entered into a GBA in respect of 
Domgas, the structural characteristics of the Western Australian market imply that separate 
marketing arrangements would either be unworkable or could only be achieved at a 
substantial cost, for instance in terms of a reduction in flexibility or overall availability of 
trades. These costs would be borne by both the joint venture participants and customers. In 
particular, given that separate marketing of Gorgon gas would need to take place in 
competition with two major incumbents – Woodside and Apache Energy who jointly market 
natural gas from the NWS and Harriet joint ventures, separate marketing is therefore more 
likely to reduce potential competition rather than to strengthen it. 

4.1. INTERNATIONAL GAS WHOLESALE MARKETS 

The ACCC has, in its recent assessments of joint marketing arrangements, emphasised the 
profound differences between gas wholesale markets in which separate gas marketing takes 
place and gas wholesale markets as they have developed in Australia. In each case, the 
ACCC concluded that gas markets in Australia were not mature or liquid enough for separate 
marketing to be feasible. The ACCC has also consistently identified a number of key market 
characteristics (first identified in the context of the 1978 NWS Project authorisation) that 
would need to be present in a gas wholesale market before such a market was mature 
enough to support separate marketing (ACCC, 2006): 

• A significant increase in the number of customers; 

• The entry of new competitive suppliers; 

• Additional transportation options; 

• The construction of storage facilities;  

• The entry of brokers and aggregators; 

• The creation of gas-related financial markets; and 

• The development of substantial short term and spot markets. 

As is set out in the following, the ACCC’s list of preconditions relates to two distinct issues: 

• The first is the existence of a number of factors that individual gas suppliers (or 
marketers) require to manage their supply obligations, namely, the availability of 
storage, and the existence of short term physical and financial markets;  
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• The second relates to the conditions that in turn support the emergence and liquidity of 
physical or financial markets in the first place, namely, a large and diverse number of 
customers and suppliers.  

The concept of market liquidity is a somewhat elusive one, but incorporates the notions that 
counterparties to a trade can easily be found, and that trades can be made without moving 
the price excessively. Both the US and the UK wholesale gas markets have the infrastructure 
and liquid markets that make it possible for individual producers to market their output within 
the limitations imposed by GBAs, whereas this is far less the case in continental Europe. 
Appendix B describes these markets in detail. 

4.1.1. The US gas wholesale market  

The US gas industry has evolved into the sophisticated and highly competitive market that it 
is today as a result of a series of deregulation initiatives in the 1980s. These reforms 
occurred in the context of a fragmented industry, which evolved into the large number of 
diverse players that permitted a deregulated gas market to operate efficiently. Historically, 
production companies sold their gas at the wellhead to transmission pipelines, who in turn 
sold it to local distribution companies (LDCs), who in turn distributed and sold the gas to their 
final customers. A series of reforms deregulated wellhead gas prices, but also fundamentally 
changed the business model for interstate transmission pipelines, eventually requiring them 
to:  

• Separate their transportation, storage and marketing services; 

• Provide short term storage services, such as ‘parking’ and ‘lending’; 

• Publish ongoing information about available capacity on electronic bulletin boards; and  

• More generally, offer a broad and flexible range of services to their customers.  

Similar trends took place in Canada, whose wholesale gas markets are closely integrated 
with those in the US.  

US natural gas markets today operate as a ‘hub and spoke’ system, whereby gas is 
transported along multiple pipelines between trading hubs located near production or 
consumption centres. The number of industry participants and associated infrastructure is 
vast. There are: 

• Over 6,300 natural gas producers that range from very small operations to 20-30 
majors, they produced around 19.5 EJ of natural gas in 2007; 

• Over 530 natural gas processing plants;  

• Around 160 pipeline companies operating almost 300,000km of interstate pipelines; 
and 

• 123 natural gas storage companies operating around 400 underground storage 
facilities. 

Natural gas is consumed by a diverse range of customers. Twelve hundred LDCs serve 
residential and commercial customers (about 38 per cent of the market), 29 per cent of gas is 
used for electricity generation, and 33 per cent is used by industrial customers.  
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As the industry has been disaggregated along functional lines and become far more complex, 
new participants have emerged. While trading traditionally took the form of long term bilateral 
contracts between producers, pipelines and LDCs, an estimated 250 independent marketers 
now act as intermediaries to complete transactions on behalf of other participants. Marketers 
coordinate the delivery of gas from wellhead to consumer by aggregating demand and supply 
contracts, arrange for ‘packages’ of sale and transportation services, and in some cases 
arrange financing and assume price risks. In 2000 it was estimated that about 80 per cent of 
natural gas supplied and consumed in North America was handled by natural gas marketers. 
Other types of participants that perform a variety of intermediary and market functions are 
brokers/retail agents and energy traders.  

Natural gas trading hubs have evolved to offer shippers physical capabilities and value added 
services. These have, in turn, further encouraged market participants to trade at these hubs. 
Services include transportation between hubs and interconnection with other pipelines, a 
great variety of physical balancing and storage services, short term gas sales to meet 
unanticipated demand, title transfer services, and swap transactions. At the end of 2004, 
there were 28 gas hubs in the US, and 9 in Canada, the most liquid hubs being Henry Hub 
close to the Gulf of Mexico and the AECO hub in Alberta. The success of these hubs as 
trading forums derives from:9  

• Their proximity to very large producing areas and multiplicity of producers;  

• Their role as a physical link connecting to a large number of important pipelines (Henry 
Hub – 14, AECO Hub – 6); 

• The ability to offer storage facilities; and  

• Voluntary reporting of fixed price gas contracts sales by buyers and sellers, which 
allowed for transparency in index prices. 

Finally, the emergence of intermediaries and the concentration of trading in hubs has led to 
the development of natural gas spot markets and electronic trading. Although the terms of 
individual trades differ, we understand that all natural gas trades in North America are made 
under the standard NAESB contract. In addition, the markets for physical transfer of natural 
gas are complemented by liquid markets for trading in natural gas derivatives.  

4.1.2. The UK gas wholesale market  

The United Kingdom’s position as Europe’s most liquid natural gas wholesale market is 
attributable to deregulation and the break-up of the vertically integrated monopoly supplier 
that historically undertook all functions along the supply chain, to an ongoing process of 
regulatory intervention, but also to the existence of a large and diverse upstream production 
industry, and substantial downstream markets in the United Kingdom and elsewhere in 
Europe.  

In the United Kingdom, separate marketing occurred gradually as a commercial response to 
the downstream liberalisation of the market. Increasing opportunities downstream led 
upstream producers to develop differing views about market prospects that could not be 

                                                     
9  Henry Hub, operated by Chevron, typically trades a molecule of gas 15 – 25 times per day, illustrating the 

liquidity and commodisation of this market. 
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reconciled within a joint marketing framework, and separate marketing developed as a way of 
letting individual producers ‘go their own way’. Separate marketing also allowed producers 
with interests in multiple fields to avoid natural gas from different equity shares (marketed by 
different field operators) competing against each other.  

The reforms began in the late 1980s when British Gas (BG) was required, in a series of 
steps, to release gas it had contracted for with North Sea producers. Further reforms required 
BG to separate its transportation and supply businesses, and subsequently transmission and 
storage. Many of BG’s activities, including its wholesale business, the transportation business 
and the (now divested) storage business continue to be regulated under strict licence 
conditions and undertakings.  

The United Kingdom has significant offshore gas reserves, and although supplies are 
declining, an estimated 45 oil and gas exploration companies produced around 3 EJ of 
natural gas in 2006. The most recent figures suggest that six producers accounted for around 
70 per cent of natural gas production. As was the case in the United States, marketers 
emerged to act as intermediaries between producers and gas suppliers, so that 74 marketers 
were registered to trade in 2006 providing balancing services. The evolution of a gas 
wholesale market was supported by a dramatic increase in electricity generated from gas-
fired power stations, which today accounts for 34 per cent of demand. Industrial customers 
consume 23 per cent of gas, while domestic and services businesses account for 43 per 
cent. In 2007, there were about 28 suppliers purchasing gas on behalf of final customers 
active in the UK wholesale gas market.  

The National Transmission System (NTS) is owned and operated by BG’s successor 
company Transco. Natural gas from the North Sea enters the UK from five entry points, but 
also from interconnectors with Belgium and the Netherlands, and from three LNG terminals. 
Transportation and storage services are offered under regulated terms and conditions that 
have been substantially modified over the years in order to achieve more cost-reflective 
charges. Grid balancing arrangements have also undergone significant reforms; in 1999 the 
government created an independently operated on-the-day commodity market, as well as a 
‘tolerance’ service for managing gas imbalances. The government similarly modified the 
types of capacity services sold for the NTS and instituted a process of auctioning of 
transmission capacity. Capacity in Centrica’s storage facility – by far the greatest of the 
existing natural gas storage facilities – is also sold via periodic auctions.  

Rather than evolving as a series of independent hubs, the United Kingdom opted to set up a 
single trading hub – the National Balancing Point (NBP) – that spans the entire NTS. Natural 
gas trades can therefore be settled in any location on the United Kingdom’s gas transmission 
grid, and around 60 per cent of gas that is traded is settled at the NBP price. In addition to 
short term trades in the on-the-day market, natural gas is also traded in the form of bilateral 
agreements, sometimes using a broker, in over-the-counter (OTC) trading or in organised 
exchanges. There is also an active market for natural gas derivatives.  

4.1.3. Trading hubs in continental Europe 

Trading hubs in continental Europe have not (yet) fully developed into liquid and competitive 
markets, and the experience there shows that regulatory initiatives cannot create liquid 
natural gas markets when there are important infrastructure and other impediments. Key 
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among these are that national markets remain dominated by incumbent firms, and that 
capacity on the major transmission pipelines and storage facilities is fully committed.  

The European Commission (EC) has issued a number of directives aimed at increasing 
competition among EU member countries, including a requirement to provide third party 
access to pipelines and the legal separation of transmission operators from merchant 
operations. A number of factors have nonetheless prevented competitive gas markets from 
developing, most notably, a lack of available transmission capacity, and the dominance 
typically of one supplier within a member country. With two exceptions – the Zeebrugge hub 
in Belgium and the Title Transfer Facility (TTF) in Belgium, none of the trading hubs that have 
emerged elsewhere in the EU have sufficient liquidity to support a spot market, either in 
terms of access to natural gas, or in terms of the availability off-take transmission capacity. 
Even Zeebrugge and the TTF suffer from drawbacks as central trading locations: 

• The Zeebrugge hub relies on the existence of the NBP for a significant proportion of its 
trade that is done for arbitrage purposes. Its usefulness is limited because of limited 
connectivity. Shippers cannot move significant quantities of gas east of the hub, since 
capacity on major intercontinental pipelines is reserved under long-term contracts. 

• The TTF is a virtual hub like the NBP (although it is significantly more complex), and is 
connected to onshore and offshore gas production pipelines from British, Danish, 
German, and Dutch gas fields. Although liquidity on that hub has increased, the 
available trades that can be done are restricted because of the different gas 
specifications that exist on the Dutch pipeline system, and because of a lack of 
processing facilities to overcome different gas specifications.  

Other European gas hubs suffer from a variety of problems that serve to limit trade and 
therefore liquidity, and that are also present in Western Australia, including: 

• The use of non-standardised trading contracts between participants that entail costly 
negotiations before trades can be made;  

• A lack of firm (non-interruptible) transmission capacity into or out of hubs, which limits 
the number of producers and consumers competing in the market;  

• A lack of diversity in supply sources or customer demand, which reduces the diversity 
of terms on offer or in demand;  

• The absence of gas balance arrangements beyond small tolerance services offered by 
pipeline companies, so that sellers/buyers cannot manage gas imbalances; and  

• A lack of access to storage facilities, which also prevents participants from managing 
gas imbalances.  

4.2. KEY INFRASTRUCTURE AND MARKET CHARACTERISTICS  

The natural gas market in the United States and the United Kingdom both share common 
features that have greatly facilitated both the incentive and the ability of gas producers to 
market their gas separately. These important infrastructure and general market 
characteristics are not present in the Western Australian gas wholesale market (described in 
Appendix A). 
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4.2.1. Diverse producer and customer base  

The presence of a large and diverse number of producers and customers both encourages 
competition and enhances the liquidity of a market. These factors ensure that there are a 
large number of potential counterparties with different cost structures and 
preferences/demand that make trades more likely. Relative to the size of the respective 
markets, the United States and the United Kingdom each have a large number of 
independent producers, without any single entity dominating the market. The effect is to 
create strong gas-to-gas competition between fields. At the same time, gas is sold to a large 
and diverse customers base, including electricity generation, and industrial and domestic 
loads, with different natural gas requirements, for instance in terms of flexibility and term 
structure of service.  

The existence of a large number of diverse participants upstream and downstream in turn 
provides the justification for intermediaries such as marketers who can add value by 
managing different parts of the supply chain (e.g. physical balancing), or by offering financial 
products. Marketers add value by aggregating gas from diverse supplies to match the 
demands of the customer base, and by providing transportation and other physical or 
financial services in the context of a complex industry. In both the United States and the 
United Kingdom, the emergence of well-functioning gas wholesale markets has supported 
financial market centres in which industry participants can manage price risks, and overall, a 
trend towards shorter contract terms.  

In contrast, the Western Australian wholesale gas market is highly concentrated on the 
supply side and on the demand side. Production statistics from 2007 suggest that Woodside 
and Apache currently supply around 96 per cent of the market. This percentage may well 
increase over the foreseeable future, given that Apache intends to bring its Halyard/Spar, 
Reindeer,  gas fields into production in the near term and is expected to announce additional 
Domgas production from Julimar/Brunello in 2009.10  While concentration would be 
somewhat reduced by Gorgon gas coming on-stream from about 2015, diversity on the 
production side would still be limited. Furthermore, a separate marketing requirement on the 
Gorgon joint venture participants would result in three small competitors, each of whose sales 
would be constrained by field and equity share balancing requirements.  

On the demand side, and while the details of the major gas contracts are not in the public 
domain, a number of commentators suggest that five or six major customers account for 
around 90 per cent of natural gas demand, namely Alcoa (alumina processing), BHP Billiton 
(mining & mineral processing), Alinta (gas supply and electricity generation),  Verve Energy 
(electricity generation), Burrup Fertilisers (chemical manufacturing), and Wesfarmers (LPG 
extraction, fertiliser and chemicals). All of these major customers are likely to require firm 
(non-interruptible) and long-term gas supplies to underwrite and maintain their operations, 
and with the exception of Alinta and Verve, they are also likely to require constant supplies 
with little or no swing. Most of the other customers listed in Table C- in Appendix A are also 
industrial customers or miners, so that they would similarly require firm supplies. 

The overall effect is that there would seem to be little demand for short-term services that 
might support the emergence of a spot market, or for intermediary or value-added services, 
such as aggregation services. The failure of the GBB (as discussed in Section 2.3) is likely to 
                                                     
10  We note that BHP Billiton is also considering bringing its Macedon gas field into production. 
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be an indication of this. In the United States and the United Kingdom, uncertain and variable 
demand has underpinned the evolution of spot markets, and subsequently a move towards 
shorter-contractual arrangements. In Western Australia, gas supply and gas transportation 
contracts tend to be of long duration since they essentially underpin the relevant investment.  

4.2.2. Transmission and storage services  

In the United States, pipelines companies have invested in transmission and storage 
facilities, and there are many major routes that link important production and consumption 
centres. In addition to the wholesale markets in which natural gas is traded, the United States 
also has gas transportation markets in which transportation contracts are traded in primary 
markets between pipeline companies and market participants, and in secondary markets for 
resale among market participants (e.g. capacity release). Shippers with available reserved 
capacity are permitted to divide this capacity into segments that can be resold separately in 
the capacity resale markets. While there have been some disputes about whether enough 
investment has taken place in the UK NTS, capacity on that system is nevertheless 
auctioned to participants on a regular basis, there are no unique bottlenecks, the NTS has 
multiple entry and exit points, and there is also a diversity of offshore infrastructure. The 
effect of these arrangements is to encourage trading in the wholesale market, since gas can 
easily be delivered to a wide range of customers in different locations.  

In Western Australia there is no integrated network of pipelines or choice of pipeline to reach 
a particular destination. There is no hub or similar arrangement whereby landed gas from the 
North West Shelf could easily be transferred between pipelines. Pipeline capacity is sold 
under long-term contracts between the customer and the pipeline. Neither of the two 
regulated pipelines – the DBNGP and the GPP – will expand capacity to provide firm 
transportation services without a corresponding minimum 15-year commitment on the part of 
a customer willing to underwrite the expansion.11 Specifically where the DBNGP, the pipeline 
with by far the greatest throughput, is concerned: 

• The minimum contract term on that pipeline is for two years and the standard terms 
and conditions make no provision for capacity resale (although capacity trading or 
transfers are permitted); 

• Capacity on the pipeline is fully utilised, and although the DBNGP is currently 
embarking on a program of capacity expansion, given that this capacity will have been 
underwritten by prospective shippers, it is unclear what incremental firm capacity will 
be available to serve future customers; 

• The DBNGP applies different gas quality requirements from those that apply to other 
pipelines, so that separate marketing of upstream gas may imply further complexities in 
terms of the downstream processing arrangements that may be required, depending on 
the individual seller’s share of gas on the DBNGP; and  

• Industry commentary suggests that the terms imposed by the DBNGP for access to 
firm capacity are onerous and very difficult to meet for smaller players.  

                                                     
11  These arrangements reflect the provisions in the Gas Code, which has arguably undermined effective open 

access arrangements.  
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The overall effect of these features of the Western Australian market is that at least 
competition for supply to customers located in the southwest of the state that are served by 
the DBNGP will be limited, irrespective of how Gorgon gas is marketed. More generally, the 
reliance on longer term contracts for transportation services on the major pipelines and the 
absence of short-term firm transportation services tend to undermine the development of a 
spot market, since any gas that is bought or sold cannot easily be transported to its final 
customer.  

4.2.3. Storage and balancing services 

The central problem created by separate marketing relates to the difficulties producers have 
in managing their sales relative to their equity shares and the production requirements of the 
field, not to mention fluctuations in their buyers’ takes. The absence of spot markets in which 
joint venture participants marketing independently could manage the resulting imbalances 
from split stream sales might be overcome if producers had access to gas storage or gas 
imbalance services, but this is not the case here.  

Most hubs in North America also have access to significant quantities of storage, and all hubs 
offer short-term gas sales and imbalance services. The UK wholesale gas market relies on 
the large Rough storage facility for seasonal storage and for linepack on the NTS for short-
term storage, both of which operate under regulated terms and conditions. In addition, the UK 
on-the-day commodity market (OCM) offers intra-day and other short-term services for 
managing gas imbalances.  

In Western Australia, there is no storage facility available at the main gas entry point at the 
NWS, which is and will continue to be the source of the overwhelming majority of gas 
supplies to the state. While there is a small storage facility located close to Perth, its services 
have been contracted by Verve and it is unclear what the status of the announced expansion 
is. Where short-term imbalances are concerned, the services offered by the DBNGP and the 
GGP are very limited. Both pipelines limit the gas imbalances that a shipper may incur over 
the day and require that shippers return imbalances to zero over the day (although shippers 
may exchange imbalances with other parties). Beyond that: 

• The DBNGP imposes penalty charges for overruns in excess of MDQ, and while the 
access arrangements refer to seasonal and ‘peak and loan’ imbalance services, their 
availability is strictly limited by the operational capability of the pipeline; while  

• The GGP has the right to trade out of imbalances that have accrued over seven or 
more consecutive days and will do so at punitive charges – if the GGP purchases gas 
the price charged to the shipper will be twice the prevailing gas price, and if the GGP 
sells gas the shipper will be credited with half the prevailing gas price.  

Overall, the consequences are that any short- or longer-term imbalances between gas 
production and consumption must essentially be managed at the level of the field operator. 
Joint venture participants acting independently can only offer contracts that fit within the 
constraints imposed by their equity shares and field operations, and as a result the range of 
terms under which independent sellers can offer gas to customers is likely to be reduced. 
This will potentially reduce the size of the market to the detriment of both sellers and 
customers.  
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4.2.4. Other liquidity enhancing factors  

Beyond the fundamental market and infrastructure characteristics of a market, the 
international experience with wholesale gas markets suggests that a number of other factors 
play an important role in promoting trades and the liquidity of natural gas markets. 

4.2.4.1 Legal and financial framework 

The contracts under which gas is traded must govern all important terms of the trade, 
including not just the price and daily, peak and overall quantities, but also payment terms, 
credit provisions, force majeure clauses, and so forth. Their negotiation is often cumbersome. 
Trades in commodities markets are greatly facilitated by the existence of a standard 
contractual framework that defines the terms of the trade and the nature of the standard 
product. Alternatively, where trading is conducted through an exchange, trading may be 
facilitated if all members are required to sign up to a uniform contract, the exchange assumes 
counterparty risks, or trades are settled daily to manage credit exposure. In the United 
States, a large volume of gas trading in the spot markets highlighted the importance of 
standardised gas contracts and led to the development of a model standardised short-term 
gas contract to facilitate spot market transactions. In the United Kingdom, trading in physical 
and financial contracts has also been simplified by the existence of a central exchange 
applying a standardised contract format, which then assumes counterparty credit risks.  

In the Western Australian context, gas sales take place under individually negotiated bilateral 
contracts. The terms of these contracts are commercial-in-confidence, but if the experience in 
the Eastern Australian gas markets as reported by KPMG is anything to go by (Appendix 
B.1), negotiating and organising gas trades is a time-consuming and therefore costly 
process.  

4.2.4.2 Reliable and transparent information 

The availability of physical and financial information about prices and physical flows gives 
market participants a snapshot of the immediate state of the market (e.g. no ‘surprises’), but 
also important information about supply and demand trends, storage levels, and future 
investment needs. In Western Australia, the absence of such price signals has led to a 
‘surprising’ increase in prices as the supply-demand balance has tightened. Both in the 
United States and in the United Kingdom, market participants have access to multiple 
sources of price information from independent energy trading platforms, from trade 
publications, and from the IEA. The same is not true in Western Australia where any 
information about the terms on which gas is traded is anecdotal at best. 

4.3. OTHER COMMENTATORS 

A number of commentators have called for separate marketing to be enforced in the Western 
Australian context. None have considered in any depth the consequences of separate selling 
arrangements from jointly operated fields, in terms of the gas imbalances that will arise in 
practice, and the absence of workable mechanisms to manage these.  
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4.3.1. Parer Review (2002) 

While the Parer Review mostly commented on the South East Australian gas markets, it 
argued that not all the features of a mature gas market needed to be present for separate 
marketing to be feasible, and that separate marketing could significantly increase competition 
in the upstream sector (Council of Australian Governments Energy Market Review, 2007). 
The Parer Review argued that while governments had historically supported joint marketing 
of gas production in order to facilitate the development of resources, the need for ‘project’ 
based selling arrangements was well passed, and that gas reforms and new pipelines had 
significantly increased the potential customer base for producers. Overall, therefore separate 
marketing should be encouraged in the South East and to a lesser extent in the Western 
Australia. 

The Parer Review did, however, recognise the fundamental importance of balancing 
arrangements to any separate marketing arrangement. It considered that effective allocation 
and balancing arrangements may not be possible in some circumstances:  

• Where the risk to producers of finding buyers at a competitive price is high because 
there are few buyers; and/or  

• The volumes individual producers would have to place into the market are 
disproportionately large. 

Both of these factors are clearly present in Western Australia. But while the Parer Review did 
note the importance of gas balancing mechanisms, it failed to highlight the necessity of other 
important infrastructure and market characteristics, including gas storage and access to 
transmission capacity, transparency in trading terms and a range of other factors. In 
particular the experience with emerging market hubs in Europe makes it clear that even if 
some very limited aspects of a mature gas market existed in Australia, this would not be 
sufficient to ensure liquidity, which is in turn required to support trades for resolving 
imbalances. It is therefore not the case that only ‘some’ aspects of mature market are 
required to support efficient separate marketing.  

It is furthermore doubtful, certainly in the Western Australian gas market, that long-term 
contracts to underpin significant investments are outdated. Australian natural gas resources 
are located at great distances from consumption centres, so that putting in place the 
necessary delivery infrastructure requires a very substantial and long-term capital 
commitment that is reflected in corresponding long-term contractual arrangements. 
Additionally, and particularly in Western Australia, new gas reserves are located offshore and 
increasingly in deep water, and require significant processing. The development of these 
reserves would similarly not take place without a substantial long-term commitment on the 
part of buyers.  

4.3.2. Energy Reform Implementation Group (2006) 

In 2006, the Energy Reform Implementation Group (ERIG) engaged KPMG to advise it on 
the development of reliable and competitive energy markets (Energy Reform Implementation 
Group, 2006). KPMG concluded that authorisations or state exemptions for joint marketing by 
upstream joint venture gas producers reduced the efficacy of the Gas Market Leaders 
Group’s (GMLG’s) proposals to increase gas market liquidity. KPMG further commented that: 
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• As a matter of theory, the abolition of joint marketing is likely to be effective in 
encouraging greater competition amongst upstream producers; 

• The feasibility of separate marketing would be enhanced to the extent that new 
pipelines and interconnections are added; 

• There is (apparently anecdotal) evidence that production joint ventures are willing to 
market separately, suggesting that separate marketing is feasible; and 

• The creation of a short term trading market (STTM) would provide an opportunity for 
smaller players to buy and sell gas without a longer-term contract. 

KPMG, like the Parer Review (which also relied on KPMG for its recommendations) failed to 
appreciate that separate marketing cannot bring anything beyond competition on retail 
margins, since the underlying field production costs are the same. Even theoretically, it is 
also not the case that separate marketing by joint venture producers can potentially create 
competition, if the underlying wholesale market is uncompetitive (which both Parer and 
KPMG seem to imply). In an imperfectly competitive market, the joint decision about output 
influences the price, which can be negotiated in the market, and a decision by one joint 
venture party to offer cheaper gas will increase demand (Industry Commission, 1995). A joint 
venture producer cannot increase planned supply to a market without borrowing or buying 
that additional gas from other joint venture participants, or persuading the joint venture to 
increase output. In each case the producer seeking to increase its sales from the joint 
venture can only do so with the consent of the other joint venture parties. It is therefore not 
possible for a joint venture participant to initiate competition for market share of other joint 
venture participants other than with their permission. Whatever market power a producer joint 
venture may enjoy (if this were indeed the case), separate marketing cannot result in 
improved competition relative to joint marketing, since that market power is inherent in the 
exploration and production leases that the relevant joint ventures collectively control.  

Furthermore, while it may be the case that the feasibility of separate marketing would be 
enhanced by the addition of new pipelines, the lack of other important infrastructure and the 
prevalence of long-term contracts for gas supply and transportation and lack of price 
transparency suggests that any trades will be at best at the margin. Even if an STTM is 
introduced, it is difficult to see how a supplier or buyer of any significant size would invest in 
production or consumption equipment on the strength of future gas spot sales whose 
availability and price is uncertain (unless the corresponding project is substantially backed by 
an LNG project and/or a result of a government mandate, such as the Domgas reservation 
policy). Finally, and while it may be the case that there are instances of separate gas sales, 
these seem to refer to incremental sales by established producers who may be able to match 
particular streams (perhaps across existing fields) with the requirements of a large customer. 
Occasional separate sales provide no evidence that separate marketing is feasible other than 
in a particular setting where a gas producer has identified a matching opportunity. 

4.3.3. DomGas Alliance (2007) 

In 2007, the DomGas Alliance engaged Synergies Economic Consulting to assess the long 
term sustainability and competitiveness of gas to meet the requirements of the Western 
Australian domestic market (Synergies Economic Consulting, 2007). Among other things, the 
report claims that the current joint marketing arrangements for the NWS Project significantly 
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reduce competition by reducing the number of independent producers selling into the 
domestic market.  

The Synergies report set out a number of arguments in support of joint venture production 
arrangements for developing significant new projects and for bringing gas to market at least 
cost, including that: 

• They bring a mix of skills to a development consortium and minimise the very 
substantial risks associated with new developments to any one producer; and  

• Separate marketing increases transaction and marketing costs that will be passed on 
to customers. The report suggests that these costs would be low in mature North 
American and European markets, because of the size of the markets and the diversity 
of buyers and sellers, and in large international LNG markets, but makes no attempt to 
assess these costs in the Western Australian context, which is substantially different.  

Nonetheless, the report then makes a number of arguments in favour of separate marketing, 
none of which stand up to scrutiny: 

• Joint marketing increases industry concentration, which will then harm competition. 
However, as discussed above in the context of the ERIG report, this is a fallacy. If there 
were indeed market power at the production level, it would be reflected in the gas 
quantities that are released for sale, whether these are sold separately or jointly. 
Moreover, and specifically in the Western Australian context, there is a strong 
argument for saying that natural gas competition would be enhanced by the presence 
of a large third market participant such as a Gorgon marketing joint venture It is very 
likely the case that the Gorgon venture marketing jointly could offer customers more 
flexible and perhaps greater gas supplies than three separate producers, marketing 
their gas within the limits of their equity shares and field arrangements.  

• A considerable efficiency gain may be realised by separate marketing as it will increase 
intra-basin competition between joint venture participants. In fact, there are no 
efficiency gains (but likely efficiency losses) to be had from separate marketing in 
Western Australia. Joint venture production arrangements imply that production 
facilities are shared at least up to the well-head and, in Western Australia and for the 
Gorgon joint venture, up to the delivery pipeline. Given economies of scale in 
processing facilities, this is likely to be a considerably lesser cost option than if each 
joint venture party were to process and transport to shore their gas separately. There is 
therefore no sense in which separate marketing can achieve any production cost 
savings, rather, the opposite is the case.  
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• Absent joint marketing arrangements in Western Australia, there would be seven 
independent producers potentially marketing gas for domestic use. According to the 
Synergies report, this would increase the diversity of supply offers available and reduce 
the minimum length of contract terms, since the risk preferences of the six members of 
the NWS Project are likely to differ. This statement reflects a fundamental 
misunderstanding of the economics of gas production and field management, and 
ignores the risks for each venture partner of substantial long-term gas developments. 
First, given inherent randomness in supply and demand, a field whose output is 
managed and marketed jointly over its productive life can offer a far more flexible range 
of supply terms than one whose output is managed separately from sales. No 
individual gas producer selling gas from a joint venture can act ‘independently’, but will 
in fact be far more constrained than the joint venture as a whole. Second, and given 
the very substantial up front costs and long pay-back periods of bringing gas to market 
from the various Western Australian fields under development, it would seem naïve to 
suggest that such investment could be underwritten by short-term gas contracts. 
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APPENDIX A AUSTRALIAN WHOLESALE MARKETS FOR 
NATURAL GAS  

Figure A-1 provides an overview of natural gas reserves and transmission pipeline across 
Australia. The Australian gas market is broadly considered to fall into three distinct regional 
markets: 

• The eastern Australian gas market, comprising Queensland, New South Wales and the 
Australian Capital Territory, Victoria, South Australia and Tasmania; 

• The Western Australian gas market; and  

• The Northern Territory gas market.  

Figure A-1: Natural gas reserves and transmission pipelines 

 
Source: Ministerial Council on Mineral and Petroleum Resources / Ministerial Council on Energy Joint Working Group on 

Natural Gas Supply, Final Report, September, 2007.  

The following sections consider the eastern Australian and Western Australian gas markets 
in more detail. 

A.1. EASTERN AUSTRALIAN NATURAL GAS WHOLESALE 
MARKETS  

Although the Eastern states of Australia are often thought of as comprising one wholesale 
gas market, the existing infrastructure does not yet permit full interconnection and the 
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structure of the market is evolving. It is currently not possible to ship sales quality natural gas 
between Ballera (Queensland) and Moomba (South Australia), and the North Queensland 
Pipeline (NQP) that connects the Moranbah field with Townsville is geographically separate 
from the remainder of the Queensland gas network. However, Epic Energy is in the process 
of investigating expanding the South West Queensland Pipeline (SWQP) to connect natural 
gas reserves in Queensland with demand centres in the Southern states.12 

A.1.1. PRODUCTION AND RESERVES  

In 2005-06, the two largest producing basins in the eastern states – Gippsland and 
Cooper/Eromanga – produced around 450 PJ of natural gas.13 Over the next 15-20 years, 
gas production from the Cooper/Eromanga basin is expected to decline, while production 
from the Otway and Gippsland basins is projected to increase, as is production of coal seam 
methane (CSM) in Queensland and New South Wales.  

Table A-1: Eastern Seaboard gas production and reserves  

 Production 2005/06 
(PJ) 

Forecast 
production 2029/30 

(PJ) 

Demonstrated 
resources (PJ) 

Eastern gas market 652 1,089 16,850 

Conventional natural gas  559 560 11,411 

Coal seam methane 93 529 5,439 

NSW  10 102 102 

Queensland 83 427 5,337 
Notes:  Demonstrated resources as at 1 January 2005 for conventional gas. Proven plus probable reserves as at end 2006 for 

CSM.  
Source:  Syed, Arif, Ryan Wilson, Suwin Sandu, Clara Cuevas-Cubria and Antony Clarke, ABARE, “Australian Energy National 

and State Projections to 2029-30”, December 2007. P.42. 

Natural gas production in Australia is dominated by a limited number of gas producers. 
ABARE estimated in 2003 that three market participants – BHP Billiton, ExxonMobil and 
Santos – accounted for more than 95 per cent of contracted gas reserves in the Eastern 
Seaboard, and that these producers would retain a very large share of production into the 
future (Table A-2). In 2008 ABARE estimated that almost 90 per cent of natural gas supplied 
to the eastern Australian gas market came from the Esso/BHP Gippsland Basin joint venture 
and the Santos led operations in the Cooper-Eromanga Basin.14 

 

                                                     
12  Epic Energy, Media Release, “Epic Energy will commence a Front End Engineering and Design study on stage 

three expansion of the South West Queensland Pipeline”, 31 July 2008. 
13  Syed, Arif, Ryan Wilson, Suwin Sandu, Clara Cuevas-Cubria and Antony Clarke, ABARE, “Australian Energy 

National and State Projections to 2029-30”, December 2007. P.42. 
14  ABARE, “Energy in Australia 2008”. 
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Table A-2: Estimated producer market shares of contracted natural gas reserves – 2001 and 
2010 

 Estimated market shares 

 2001 a 2010 b 
AWE  1.2% 

Benaris  0.7% 

BHPP 38.0% 36.8% 

Calenergy  0.9% 

Exxon 40.7% 34.5% 

Mitsui  0.5% 

Novus 0.4% 0.2% 

OMV 0.1% 0.5% 

Origin 1.9% 6.5% 

Santos 18.9% 15.2% 

Trinity Gas  0.4% 

Woodside  2.7% 

Total 100.0% 100.1% 
Notes: a Omits coal seam methane. b Includes coal seam methane. 

Source: Short, Christopher, Anna Heaney and Kevin Burns, ABARE, “Australian Gas Markets moving toward maturity”, abare e 
Report 03.23, December 2003. 

 

A.1.2. GAS TRANSMISSION PIPELINES AND OTHER INFRASTRUCTURE  

Table A-3 describes the major pipelines connecting gas basins and demand centres in the 
Eastern Seaboard states. Two relatively recent additions to the existing gas transmission 
infrastructure are the SEA Gas pipeline (2003) that connects South Australia with Victoria; 
and the VicHub interconnect facility at Longford in Victoria (2003) that enables gas to flow 
between the Eastern Gas Pipeline (EGP), the Tasmanian Gas Pipeline (TGP) and the 
Victorian Principal Transmission System (PTS).15  

                                                     
15  The Victorian PTS consists of six major pipelines and laterals supplying the metropolitan and regional zones – 

the Longford to Gooding Inlet pipeline, the Lurgi pipeline, the Gooding-DCG and Pakenham-Wollert-Keon Park 
pipelines, the Corio pipeline and South West Pipeline, the Brooklyn-Ballan and Hopkins R&D-Sunbury pipelines, 
and the Northern system. 
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Table A-3: Major gas transmission pipelines – Eastern Seaboard 

Pipeline Location Owner and equity stakes 
Moomba to Sydney Pipeline 
(MSP) 

Moomba – Sydney Australian Pipeline Trust  

Moomba to Adelaide Pipeline 
System (MAPS) 

Moomba – Adelaide Epic Energy 

SEA Gas  
 

Port Campbell - Adelaide International Power, APA 
Group, Retail Employees 
Superannuation Trust (REST) 

Eastern Gas Pipeline (EGP) Longford – Sydney Alinta Infrastructure Holdings  

Culcairn Interconnect  Victoria – New South Wales  APA Group 

Longford to Melbourne Longford – Melbourne APA Group 

South West Pipeline  Iona – Melbourne APA Group 

Western Transmission 
System  

Iona – Portland  APA Group 

Tasmanian Gas Pipeline 
(TGP) 

Longford – Bell Bay/Hobart Babcock & Brown 
Infrastructure 

Carpentaria Gas Pipeline 
(CGP) 

Ballera - Mt Isa APA Group 

South West Queensland 
Pipeline (SWQP) 

Ballera - Wallumbilla Epic Energy 

Roma Brisbane Pipeline 
(RBP) 

Roma/Wallumbilla - Brisbane APA Group 

Queensland Gas Pipeline 
(QGP) 

Wallumbilla - Gladstone - 
Rockhampton 

Alinta Infrastructure Holdings 
(AIH) 

North Queensland Gas 
Pipeline (NQP) 

Moranbah – Townsville Funds Management 
Corporation (VFMC) 

Source: http://www.epicenergy.com.au/our_pipelines; http://www.pipelinetrust.com.au/4/4-1set.html;  

http://www.jemena.com.au/operations/interactiveOperationsMap/; http://www.seagas.com.au/; 

http://www.bbinfrastructure.com.au/bbi-assets/tgp.aspx; http://online.textpacific.com.au/?xml=apagroup.xml#; 

http://www.epicenergy.com.au/our_pipelines; http://www.pipelinetrust.com.au/4/4-1set.html; 

http://www.jemena.com.au/operations/interactiveOperationsMap/; http://www.oilvoice.com/n/ 
Arrow_AGL_Joint_Venture_Sells_North_Queensland_Gas_Pipeline/62858b6b.aspx 

With the exception of the pipelines making up the PTS in Victoria, a contract carriage model 
applies to these pipelines, whereby transportation arrangements must be made in advance of 
delivery. Buyers schedule gas under contract by nominating daily quantity requirements to 
producers, pipelines, and market operators. The pipeline and retail market operators then co-
ordinate actual gas flows and manage any imbalances through adjustments to subsequent 
nominations. In Victoria a price-based balancing regime (operated by VENCorp) applies 
whereby nominations are replaced by bids into a gas pool. Under these arrangements, 
market participants do not need to contract for pipeline capacity on the PTS, although they 
must submit advance nominations.  

The majority of interstate transmission pipelines are regulated. The Australian Energy 
Regulator (AER) approves access arrangements by regulated (covered) pipelines, authorises 
reference tariffs, monitors and enforces compliance with the National Gas Law and National 
Gas Rules, and hears disputes about the terms and conditions of access for relevant 
pipelines. In Victoria, VENCorp regulates the terms of access to the PTS.  
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There is one (underground) commercial gas storage facility in the eastern states, located at 
Iona (Victoria) and owned by TRUenergy. The Iona facility is capable of storing 12 PJ of 
natural gas, corresponding to several days of gas supply for Victoria.  

In addition, the Queensland Gas Company and the BG Group have announced a joint 
commitment of about $8 billion to enable the annual export of 3-4 million tonnes of LNG via a 
380km pipeline from CSM fields in Queensland to an LNG export terminal.16 As is already the 
case in Western Australia, this raises the possibility that natural gas in Eastern Australian 
markets will be priced at parity to LNG export prices. 

A.1.3. DEMAND 

At the wholesale level, natural gas is purchased from producers by large industrial end-users 
or by gas retailers, who on-sell it to large customers on individually negotiated agreements or 
to small ‘mass market’ customers. Table A-4 provides an overview of natural gas 
consumption patterns in the Eastern Seaboard states. While there are significant differences 
between the states, overall: 

• Residential gas consumption only accounts for around 20 per cent of total 
consumption; and 

• The largest gas consuming industries are manufacturing (around 38 per cent), and 
electricity generation (around 25 per cent).  

Table A-4: Natural gas consumption by industry division (2004-05) 

 NSW  
(PJ) 

Victoria 
(PJ) 

Qld (PJ) SA (PJ) Tas (PJ) Total Percent 
of total 

Division A: Agriculture, 
forestry and fishing      0.0 0 0.1 0.0 0.0 0.1 0.0% 

Division B: Mining        3.7  15.6  0 19.3 3.0% 

Division C: 
Manufacturing              78.9 90.3 50.2 24.3 0.6 244.3 38.3% 

Division D: Electricity, 
gas and water              24.5 33.4 38.6 53.3 10.5 160.3 25.1% 

Commercial and 
services 9.7 25.1 0.3 4.6 0.0 39.7 6.2% 

Division I: Transport & 
storage                        1.3 0.8 1.5 2.5 0 6.1 1.0% 

Residential 
consumption                21.1 90.8 2.6 10.6 0 125.1 19.6% 

Total  139.4 261.1 109.2 1,15.3 12.8 637.8 100.0% 
Notes: Commercial and services includes divisions F, G, H, J, K, L, M, N, O, P, Q. 

Source: ABARE, Australian energy consumption and production, 1974-75 to 2004-05, Table F at 
http://www.abareconomics.com/interactive/energy/index.html.  

The demand for natural gas is relatively concentrated among a limited number of very large 
customers. In 2003 ABARE commented that in Australia as a whole, around five firms 
account for nearly 25 per cent of all gas consumption, and between thirty and forty firms 

                                                     
16  Queensland Gas Company media release, “Bechtel Wins Queensland Curtis LNG Contract As Project Enters 

Feed”, 15 July 2008.  
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account for 50 per cent.17 In the Eastern States, seven firms account for 25 per cent of gas 
consumption, and a further thirty-four account for 40 per cent of consumption. According to 
ABARE, there are only a very small number of firms in Australia have a specific role for an 
‘energy buyer’, so that most end users prefer to purchase natural gas through an energy 
retailer. The number of gas retailers serving large customers is also relatively limited, namely 
AGL, Origin, TRUenergy, Country Energy, and EnergyAustralia.  

A.1.4. CURRENT TRADING ARRANGEMENTS 

At the wholesale market level, gas trading take the form of large bilateral long-term contracts 
between producers and major customers/retailers. The terms of trade are not transparent, 
and what is known about them derives from industry sources and anecdotal information. 
Bilateral gas contracts frequently incorporate significant take-or-pay components, and their 
structure is individually negotiated by the market participants.18 Contracts typically specify a 
delivery point (usually the producer’s plant gate but sometimes a transmission pipeline city 
gate), an off-take schedule (minimum and maximum daily and annual gas quantities) and 
pricing, together with other conditions of sale.  

While it is possible to enter into trades on a short term basis and contract for short term 
transportation capacity, short term trades are also conducted on a bilateral basis. KPMG 
estimate that 95 per cent of supply and demand is underpinned by long term contracts, and 
that approximately 5 to 10 short term trades per year are executed by those participants who 
trade in the gas wholesale market.19 KPMG also comment that:  

• It typically takes 2 to 4 weeks to negotiate and organise trades;  

• The current short-term trading market has largely physical based contracts; and 

• Historically financial derivatives were offered and traded, but this activity ceased 
following the purchase of Duke Energy by Alinta. 

A.1.5. CURRENT REFORMS  

Until now, the SA, Victoria, and the NSW/ACT have operated state-based gas (imbalance) 
trading arrangements, although the Victorian market is the most well-established and 
operates on a substantially different model. As a result of a policy initiative by the Ministerial 
Council on Energy (MCE), a number of wholesale gas market reforms are currently being 
implemented.20 The Gas Market Development Plan prepared for the MCE applies to the 
Eastern Seaboard states and comprises:21 

• The implementation of a single electronic bulletin board (BB) to cover all major gas 
production fields, major demand centres and transmission pipeline systems;  

                                                     
17  ABARE, “Australian Gas Markets moving toward maturity”, abare e Report 03.23, December 2003.  
18  McLennan Magasanik Associates, “Natural Gas in Australia”, Report to the Joint Working Group on Natural Gas 

Supply, 16 July 2007. 
19  KPMG, “Impediments to efficient development of the Australian gas markets”, Report prepared on behalf of the 

Energy Reform Implementation Group”, December 2006. 
20  Standing Committee of Officials of the Ministerial Council on Energy, “Statement of Scope, A National 

Legislative Framework for Gas and Electricity”, July 2006. 
21  Gas Market Leaders Group Report to Ministerial Council on Energy, “National Gas Market Development Plan”, 

June 2006. 
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• The development of a short-term trading market (STTM);  

• The establishment of a single national gas market operator whose role it would be to 
manage wholesale and retail gas markets throughout Australia and administer the BB 
and STTM; and 

• The preparation of an annual national gas supply/demand statement to provide a long-
term gas supply/demand outlook and support commercial decisions/infrastructure 
investment.  

A.2. WESTERN AUSTRALIAN NATURAL GAS WHOLESALE 
MARKET  

The Western Australian wholesale gas market encompasses producers and consumers 
located along the interconnected pipeline network that is made up of the Dampier to Bunbury 
Natural Gas Pipeline (DBNGP), the Goldfields Gas Pipeline (GGP), the Parmelia Pipeline, 
the Pilbara Pipeline System (PPS), the Telfer Gas Pipeline, and their laterals (Figure A-2).  
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Figure A-2: Gas transmission infrastructure Western Australia 

 
Source: Economic Regulation Authority. 

A.2.1. PRODUCTION AND RESERVES 

Western Australia has around 140 EJ of gas resources but most of this remains in 
undeveloped gas fields. 22 Most natural gas is found in deep sedimentary basins off the north-
west coast of the State in Commonwealth waters (Figure A-3). Apart from in the Carnarvon 
Basin, there are also significant undeveloped gas reserves in the Browse Basin and the 
Bonaparte Basin. Of the less than 1 EJ extracted and sold in 2005-06, around 70 per cent 
was exported as LNG and 30 per cent used to supply the domestic market. The majority of 
this gas is produced from the Carnarvon Basin, with lesser quantities from the Perth Basin.  
                                                     
22  APPEA, Fact Sheet, “The Western Australian Gas Market”, 2007; The Western Australian Gas Market. 

Ministerial Council on Mineral and Petroleum Resources / Ministerial Council on Energy Joint Working Group on 
Natural Gas Supply, Final Report, September, 2007. 
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Though not applicable to the Gorgon joint venturers under the Barrow Island Act, in 2006, the 
former Western Australian Government adopted a compulsory domestic reservation policy to 
secure domestic natural gas up to the equivalent of 15 per cent of LNG production from all 
future export developments. The target of 15 per cent reflects estimates of future gas needs, 
estimated gas reserves and forecast LNG production, and will therefore be subject to review. 
The domestic gas supply commitment is a condition of access to land for the location of 
processing facilities; negotiations will be conducted on a case-by-case basis. In addition, the 
(then) Western Australian Government indicated that:23 

• It would allow alternative market mechanisms to assist LNG project proponents in 
meeting their domestic gas supply commitments, including fulfilling domestic gas 
commitments from reservoirs other than those used to produce LNG or by commercial 
trade arrangements with owners of other gas fields; 

• It would apply the policy flexibly in order to avoid damaging the commercial viability of 
LNG projects, and that if supplying the local market were commercially unviable, 
domestic supply obligations could be deferred until such time as supplying the local 
market became viable; and  

• It would not interfere with the pricing of domestic natural gas supplies, and that the 
price of gas sold into the domestic market would continue to be determined through 
commercial negotiations between gas producers and consumers. 

                                                     
23  http://www.aar.com.au/pubs/ener/foedec06.htm#Futur 
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Figure A-3: Australian natural gas resources 

 
Source: Department of Industry and Resources, “Western Australian Oil and Gas Review”, 2008. 

Notes: 1 tcf (trillion cubic feet) corresponds to 1.05 EJ (=1050 PJ). 

While eight projects now supply natural gas to the Western Australian domestic market, the 
overwhelming majority comes from two producers (Table A-5):24 

• It is estimated that the NWS Project joint venture, operated by Woodside, supplies 60-
65 per cent of the domestic market; while  

• The Apache operated Harriet and John Brookes joint ventures supply most of the 
remainder. 

                                                     
24  APPEA, 2007. 
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Table A-5: Western Australia production statistics (2007) 

Operator Basin Field Name Sales Gas (TJ) Percentage of 
total 

Woodside Carnarvon NWSDP        213,860  63.4% 

Apache Energy Carnarvon Artreus 1  

“ “ Bambra 1,327  

“ “ Double Island 78  

“ “ 
Gibson/South 
Plato 96  

“ “ Gipsy 41  

“ “ Gudrun 16  

“ “ Harriet 4,541  

“ “ John Brookes 78,315  

“ “ Linda 19,451  

“ “ Little Sandy 24  

“ “ Mohave 16  

“ “ Pedirka 83  

“ “ Rosette 13  

“ “ Simpson 103  

“ “ Tanami  5  

“ “ Victoria 165  

“ “ Wonnich Deep 7,156  

      111,429 33.0% 

Origin Energy Perth Beharra Springs 3,628  

“ “ Jingemia 832  

      4,459 1.3% 

Arc Energy Perth Dongara 4,246  

“ “ Woodada 1,031  

      5,277 1.6% 

BHPBilliton Carnarvon Griffin 2,490 0.7% 

Total     458,683 100.0% 
Source: APPEA, 2007 Production Statistics. 

A.2.1.1. North West Shelf producers 

The NWS Project joint venture, operated by Woodside, is Australia's largest resource 
development project, and sells natural gas to the domestic market in Western Australia, LNG 
to Japan, Korea and China, and condensate, crude oil and LPG to international markets.25 
Joint venture participants are Woodside Energy Ltd, BP Developments Australia Pty Ltd, 
Chevron Australia Pty Ltd, Shell Development (Australia) Pty Ltd, BHP Billiton Petroleum 
(North West Shelf) Pty Ltd, and Japan Australia LNG (MIMI) Pty Ltd. North West Shelf Gas 
(NWSG) is the joint marketing agency established by the NWS Project participants and 
administers contracts for the sale of natural gas of approximately 550 TJ/day. NWSG’s main 
customers are: 

                                                     
25  http://www.nwsg.com.au/sp-frameset.html?about/nwsg.html 



 
 

 

CONFIDENTIAL 
 

1 DECEMBER 2008 MARKETING OF NATURAL GAS IN WEST AUSTRALIA  

FINAL 

PAGE 44PAGE 44

• Alcoa of Australia, for alumina refining; 

• Alinta, for the supply of gas to around 560,000 residential customers, small business 
customers and major commercial/industrial loads;  

• BHP Billiton (BHPB), for the production of hot briquetted iron (this facility has since 
been closed); 

• Kwinana cogeneration plant, for electricity generation; and 

• Verve Energy, for electricity generation.  

Figure A-4 shows approximate market shares for the NWSG’s customers. BHPB closed its 
iron ore plant in 2005 and announced at the time that it would on-sell its contracted gas.26  

Figure A-4: NWS Project customers – 2007 indicative volumes 

Western Pow er 
(Verve)

32%

Alcoa
36%

BHPB (Boodarie 
Iron Plant)

5%

Kw inana Pow er
1%

Alinta
24%

Hamersley Iron
2%

 
Source: Eve Howell, Executive Vice President, North West Shelf, “Investing for the long term”, May 2008. 

The advent of NWS gas for the domestic Western Australian market (‘Domgas’) was 
originally underwritten by a State Agreement between the Western Australian Government/ 
the then state-owned utility SECWA and the NWS Project participants.27 In 1995, following 
the restructuring of SECWA, the Domgas contract was disaggregated into five separate 
contracts and assigned to five ‘disaggregation customers’: Alcoa, Alinta Gas, Western Power, 
Hamersley Iron, and Robe River Mining. That contract expired in 2005.28 In addition, the 
NWS Project participants also negotiated a 15 year contract with the Mission Energy 
Cogeneration plant and a 15 year contract with BHPB to supply its iron ore plant. The 
ACCC’s 1998 assessment of the NWS Project sets out that the NWS Project obligations in 
respect of Domgas are structured in terms of priorities: 

• The first priority requires the Domgas venture to make available 3,023 PJ to WA 
customers, and was met by the (now replaced) original SECWA contract;  

                                                     
26  BHP Fact Sheet, Boodarie Iron”, 24 August, 2005. 
27  Letter to the ACCC from Stuart Hohnen, Executive Chairman, Dampier Bunbury Pipeline, 29 January 2008. 
28  Australian Competition & Consumer Commission, “Application for Authorisation: North West Shelf Project”, 

1998.  
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• The third priority requires the Domgas venture to make available 2,041 PJ of sales gas 
to customers in WA, and include those under the BHPB iron ore contract and the 
Mission Energy contract. The gas allocated under this priority must be made available 
at a rate of 550 TJ/day plus flexibilities until 2005 and then 414 TJ until the priority is 
fulfilled. The Domgas venture will cease to exist after the first and third commitments 
are met, expected in 2017; 

• The fifth priority allows the Domgas participants to use remaining production for other 
purposes. It is understood that NWSG continues to market domestic gas to new and 
existing customers on behalf of the Incremental Pipeline Gas Joint Venture (IPGJV) 
participants – the NWS joint venture participants.  

A.2.1.2. Apache Energy 

Apache states that it currently produces a total of approximately 365 TJ/day of gas from its 
Australian assets.29 Apache states that its share of domestic gas sales presently accounts for 
approximately 20 per cent of the domestic demand, but that this is expected to increase to 
approximately 40 per cent once the Reindeer, Julimar/Brunello and Halyard/Spar gas fields 
have been developed (Figure A-5).30 Apache reports that it currently holds over 20 gas 
contracts with customers who include CSBP, NewGen Power, Newcrest, Energy 
Developments LNG, Alcoa and Pilbara Iron.  

Figure A-5: Apache Energy current and predicted market shares 

 
http://www.apache-energy.com.au/marketing.asp 

A.2.1.3. Gas processing facilities 

Eight gas processing facilities service the domestic market operate in Western Australia 
(Table A-6).  

                                                     
29  It is likely that this figure refers to Apache’s role as field operator. 
30  There is discrepancy between the 365 TJ/day figure reported by Apache on its website and the 900 TJ/day 

figure in Figure A-5. 
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Table A-6: Natural gas processing facilities 

Operator Plant location Basin Plant capacity 
(TJ/day) 

Apache Energy (East Spar Joint 
Venture) 

Varanus Island Carnarvon 240 

Apache Energy (Harriet joint 
Venture) 

Varanus Island Carnarvon 120 

Chevron Australia Thevenard Island Carnarvon 21 

CMS Energy Dongara Perth 100 

Hardman Resources Woodada Perth 10 

Origin Energy Resources Beharra Springs Perth 30 

Origin Energy Resources Onslow Carnarvon 25 

Woodside Energy LNG Dampier Carnarvon 700 
Source: Office of Energy, Energy Western Australia, 2003. P.24f. 

A.2.2. GAS TRANSMISSION PIPELINES AND OTHER INFRASTRUCTURE  

Table A-7 describes the major Western Australian transmission pipelines and estimates of 
available and uncontracted capacity.  

Table A-7: Major Western Australian natural gas pipelines 

Pipeline  Owners Average capacity Available capacity  
Dampier to Bunbury 
Natural Gas Pipeline 
(DBNGP) 

Diversified Utilities 
& Energy Trusts 
(DUET) 60%  
Alcoa 20%  
Babcock & Brown 
Infrastructure 
(BBI) 20% 

785 TJ/day 
following 
completion of 5A 
expansion  
 

Capacity is currently fully 
contracted.  
Capacity will increase 
following Stage 5B 
expansion to an add. 113 
TJ/d of firm, full haul 
capacity (2010).   

Goldfields Gas Pipeline 
(GGP) 

APA 88% 
Alinta 12% 

130 TJ/day  Est. 20 TJ/day 
uncontracted capacity. 
APA has commenced 
construction of two new 
compressor stations 
(Wyloo West, Ned’s 
Creek) to increase 
capacity by 20 per cent.  

Parmelia Gas Pipeline APA 100% 65 TJ/day   Est. 40 TJ/day 
uncontracted capacity.  

Pilbara Pipeline System 
(PPS)  

Epic Energy 100% 188 TJ/day 
uncompressed; 
est. 400 TJ/day 
fully compressed 

Free-flow capacity is 
almost fully contracted 
until 2013. 

Telfer Pipeline  APA 100% n/a n/a 
 
Source: http://www.dbp.net.au/about/default.aspx; http://www.pipelinetrust.com.au/4/4-5set.html; 

http://www.ggt.com.au/html/01abo1.htm; http://www.gasnet.com.au/; http://epic.onlinepublicity.net/index.php?id=30; 
Argonaut Securities Pty Ltd., “The Western Australian Gas Market”, September 2007; ACCC, “Application for 
Authorisation, North West Shelf Project”, 29 July 1998. P.11. 
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A.2.2.1. Gas Code 

The DBNGP and the GGP are regulated by the Western Australian Economic Regulation 
Authority (ERA). Regulatory arrangements for gas pipelines in Western Australia are enacted 
by the Gas Pipelines Access (WA) Act 1998, which also implements the National Third Party 
Access Code for Natural Gas Pipeline Systems (the Code). An Access Arrangement must, as 
a minimum, include the elements described in section 3 of the Code:31  

• A policy on the services to be offered (including an ability for user, where reasonable 
and practical, to obtain only those elements of the service they require);  

• A reference tariff that operates as a benchmark tariff for a specific service; 

• The terms and conditions on which the each reference service will be supplied; 

• Information as to whether the pipeline is a contract carriage pipeline or a market 
carriage pipeline;32 

• A policy on the trading of capacity, which may take place without the pipeline operator’s 
consent if the contract between the user and the pipeline is unaltered;  

• A queuing policy for defining the priority that prospective users have to negotiate for 
specific capacity; and 

• An extensions/expansions policy.  

The Code requires that a service provider must respond to a prospective user’s request by 
confirming that spare capacity exists (clauses 5.4 – 5.6); in practical terms, it is the 
experience of the Gorgon Project Sellers that negotiations for access are predicated on 
‘spare’ capacity existing at that time.   

The Code also regulates a number of other areas, including the possible expansion of 
capacity. Section 6.22 of the Code operates where there is an access dispute and provides 
that the arbitrator may require access to be provided where a number of factors are satisfied, 
including that: 

• The service provider is not required to extend the geographical range of a covered 
pipeline; and 

• The Service Provider is not required to fund part or all of the expansion (except where 
the Extensions/Expansions Policy in the Access Arrangement for the Covered Pipeline 
states that the Service Provider will fund the New Facility. 

In practice, these provisions serve to limit the circumstances where a would-be shipper can 
request transportation services. 

                                                     
31  http://www.era.wa.gov.au/3/182/48/introduction_to.pm 
32  ‘Contract carriage’ refers to a system of managing third party access whereby, users normally are required to 

enter into a contract that specifies a quantity of service, while market carriage refers to a system whereby users 
are normally not required to enter a contract that specifies a quantity of Service. Gas Pipelines Access (Western 
Australia) Act 1998, National Third Party Access Code for Natural Gas Pipeline Systems, Schedule 2, 
Consolidation 2a page 220f. 
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A.2.2.2. DBNGP  

The DBNGP transports natural gas from the North West Shelf to residential business and 
industrial customers in the Geraldton, Perth, Mandurah and Bunbury areas. Over 70% of 
Domgas is shipped via the DBNGP (primarily to Alcoa, Alinta and Verve Energy).33 Capacity 
is currently being further expanded, but there are questions whether even this increase will 
be sufficient to meet natural gas requirements in the South of Western Australia, and greater 
than anticipated demand and/or delays to pipeline expansion could result in physical capacity 
constraints in that region. Clause 11 of the Revised Access Arrangement for the Dampier to 
Bunbury Natural Gas Pipeline (26 June 2008) provides that the operator will expand capacity: 

• To meet the gas transportation needs of prospective shippers where the operator 
believes the tests in section 6.22 of the Code have been satisfied; or 

• Otherwise at the operator’s discretion to meet the needs of prospective shippers.  

Prospective shippers seeking access to spare capacity of the DBNGP must commit to a 
minimum term of 2 years, while prospective shippers seeking access for developable 
capacity must nominate a minimum term of 15 years.  

The DBNGP’s standard full haul shipper contract makes some limited provisions for gas 
imbalances.34 It provides that: 

• Imbalances must be maintained at zero over the gas day;  

• Imbalance limits over the course of the gas day are 8 per cent of the shipper’s capacity;  

• A shipper who does not comply with instructions to reduce imbalances must pay an 
excess imbalance charge; and 

• A shipper may trade its accumulated imbalances with another shipper. 

Shippers may be required to pay penalty charges if gas delivered exceed contract capacity 
over a gas day (overrun).35 If another shipper is interrupted as a result of overrun gas, the 
responsible shipper is liable. While the DBNGP offers some imbalance services, their 
availability is not assured:36 

• While ‘park and loan’ services are in principle available, their availability is restricted by 
the operating characteristics of the pipeline;  

• Seasonal service will only be made available subject to operational availability and 
subject to the pipeline operator’s obligations under gas transportation contracts.  

A lack of capacity on the DBNGP has been identified as one of the reasons for the current 
tight gas market.37 The owners of the DBNGP only expand the pipeline to meet firm 
                                                     
33  Argonaut Securities Pty Ltd., “The Western Australian Gas Market”, September 2007. 
34  Dampier To Bunbury Natural Gas Pipeline, Full Haul T1 Contract Terms & Conditions. 

http://www.dbp.net.au/CustomerInformation/documents/PrecedentT1ShipperContract.pdf 
35  Independent Gas Pipelines Access Regulator Western Australia, “Access Arrangement for the Dampier to 

Bunbury Natural Gas Pipeline, Annexure B: Access Contract Terms and Conditions”, 30 December 2003. 
P.16ff. 

36  Economic Regulation Authority, “Revised Access Arrangement for the Dampier to Bunbury Natural Gas 
Pipeline”, June 2008. P.16ff. 

37  APPEA, 2007. 
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commitments for new gas, which in turn discourages gas producers from providing spare gas 
production capacity. In addition, restrictions on the type of gas that can enter the pipeline are 
more stringent than those applying to pipelines in other Australian states, making it more 
difficult for some gas fields to be economically developed.38  

The ERA has also highlighted concerns expressed by existing and potential shippers over 
the Standard Shipper Contract (SSC) under which all shippers on the DBNGP operate:39  

• The minimum 15 year contract period under the SSC constrained the ability for energy 
sellers to buy gas and on-sell energy to businesses when energy sale contracts are 
generally for only 5 years; 

• The lack of spare capacity on the DBNGP;  

• The financial hurdles (such as bank guarantees and credit rating) set by the DBNGP 
operator to obtain an SSC are difficult to meet for small to medium sized companies; 

• Administration of the SSC is complex and difficult to manage; and 

• The DBNGP operator can be difficult to deal with in relation to SSC issues.  

A.2.2.3. Goldfields Gas Pipeline  

The GGP transports gas from the Carnarvon Basin producers to mining operations in the 
Pilbara and Goldfields regions of Western Australia. All shippers on the GGP have 
commercially negotiated individual contracts. The ERA reports shippers’ comments that GGT 
displayed flexibility and “give-and-take” in negotiations on these contracts. 40 

Shippers on the GGP are required to ensure that accumulated imbalances are below 1TJ or 
8 per cent of the maximum daily quantity (MDQ), and must make all reasonable efforts to 
maintain an accumulated imbalance of zero.41 Shippers may exchange their accumulated 
imbalances with other users, but receipts and deliveries may also be interrupted if gas 
quantities exceed the allowed tolerance. The GPP may purchase or sell gas to eliminate a 
shipper’s imbalances that are accumulated for seven or more consecutive days; however: 

• If the GGP purchases gas to set an accumulated imbalance to zero, the price to the 
shipper will be twice the prevailing used gas price (it is not clear how this would be 
determined); and 

• If the GGP sells gas to set an accumulated imbalance to zero, the shipper will be 
credited for that gas at half the prevailing used gas price.  

Shippers must similarly avoid daily and hourly overruns and penalty payments may apply.  

                                                     
38  Australian Competition and Consumer Commission, 1998, P.11. 
39  Economic Regulation Authority, “Discussion Paper: Gas Issues in Western Australia”, June 2007. 
40  Economic Regulation Authority, June 2007. 
41  Goldfields Gas Tm Pty Ltd, “Approved Access Arrangement, Appendix 3 – to set an accumulated imbalance to 

zero,  General Terms and Conditions”, 2005, P.11ff. 
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As is the case for the DBNGP, the GGP will not undertake expansions unless these are 
underwritten by customers. Other than as required under the Code or the GGP Agreement, 
GGT will not incur capital to expand the capacity of the Pipeline unless a would be user:42 

• Satisfies the operator of the existence of reserves and demand for the economic life of 
the expansion; 

• Demonstrates to the operator that the user has the financial capability to pay the costs 
of the services that will be provided through the expanded capacity; and 

• Commits to a service agreement sufficient to ensure the payment to GGT all costs 
incurred by GGT in expanding the capacity. 

A.2.2.4. Parmelia Gas Pipeline  

The PGP is not regulated, and transports gas from the Perth Basin to industrial markets in 
the wider Perth area. It includes the Mondarra storage facility, which has a maximum capacity 
of around 12 TJ/day.43 In 2006, the owner of the pipeline (APA) announced that it would 
expand that facility as part of a five-year agreement with Verve Energy in order to develop 
additional peak gas supply services.44 It is unclear what the status of that capacity expansion 
is.  

A.2.2.5. Pilbara Pipeline System (PPS)  

PPS is adjacent to the Carnarvon Basin, Australia’s largest natural gas basin, is 
interconnected with the DBNGP,45 and is well positioned to supply future loads in the 
strategic Pilbara region in Western Australia. The PPS comprises three pipelines:  

• The Pilbara Energy Pipeline (PEPL), which connects the Carnarvon Basin with BHPB’s 
(now closed) hot briquetted iron plant, with Alinta’s power stations at Port Hedland, with 
Birla Nifty, and the Port Hedland to Telfer gas pipeline; 

• The Burrup Extension Pipeline, which connects PEPL to Woodside’s North West Shelf 
processing plant at Dampier; and  

• The Wodgina Lateral, which connects PEPL to the Sons of Gwalia tantalum mine at 
Wodgina. 

A.2.2.6. Telfer 

The 488 km Telfer-Nifty pipeline system transports gas from Port Hedland to mine sites, 
principally for power generation. 

                                                     
42  Goldfields Gas Pipeline, Approved Access Arrangement, Approved by Economic Regulation Authority”, 14 July 

2005. 
43  Office of Energy, “Information Update”, 25 June 2008. 
44  Australian Pipeline Trust Media release, “APA to expand the Mondarra Storage Facility”, 27 February 2006. 
45  Australian Competition and Consumer Commission, , 29 July 1998. P.11. 
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A.2.3. DEMAND 

The demand for natural gas has increased substantially over the last 30 years, particularly for 
manufacturing, electricity generation, and mining. Economic growth in Western Australia 
began to accelerate in around 2001, and has fed through into high growth rates in demand 
for natural gas.  

Figure A-6: Western Australia natural gas consumption by industry sector  
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Source: ABARE, Table F5 Western Australian energy consumption, by industry and fuel type, 2008. 

Notes: Commercial and services includes divisions F, G, H, J, K, L, M, N, O, P, Q. 

 The reduction in natural gas consumption by the mining sector in 2004/05 appears to be due to a sharp increase in the 
use of LPG. 

Western Australian demand for natural gas is dominated by industrial usage and power 
generation for the purposes of minerals processing and mining (Figure A-6). It is known that 
the six largest gas consumers in Western Australia are:46 

• Alcoa (alumina processing); 

• BHP Billiton (mining & mineral processing); 

• Alinta (gas supply and electricity generation); 

• Verve Energy (electricity generation); 

• Burrup Fertilisers (chemical manufacturing); and 

• Wesfarmers (LPG extraction, fertiliser and chemicals). 

The Australian Petroleum Production & Exploration Association estimates that the five largest 
customers – Alcoa, Alinta, BHP Billiton, Burrup Fertilisers and Verve Energy –account for 90 
per cent of WA gas consumption.47 Overall, it is estimated that in total, around 20-30 
customers contract directly with upstream gas suppliers. These agreements are commercial 
                                                     
46  Argonaut Securities. 2007. P.7. 
47  APPEA, , 2007.  
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in confidence and there is therefore very little transparency in terms of domestic gas prices.48 
Table A-8 shows 2007 estimates of contracted gas quantities by customer.  

Table A-8: Estimated gas contracted by Western Australian buyers (PJ) 

Customer Category Contracted Percentage of 
contracted gas 

Alcoa Industrial user         1,025  24.7% 

Verve Energy Electricity generation             782  18.9% 

Burrup Fertiliser Industrial user            710  17.1% 

Alinta Retailer            574  13.8% 

BHPB DRI Industrial user            343  8.3% 

NewGen Electricity generation            340  8.2% 

Telfer Industrial user            120  2.9% 

Wesfarmers Industrial user               51  1.2% 

Origin Energy Trader               45  1.1% 

EDL Industrial user               42  1.0% 

Newmont Gold Industrial user               26  0.6% 

Hamersley Iron Industrial user               23  0.6% 

Edison Mission Electricity generation               21  0.5% 

Centaur Mining Industrial user               16  0.4% 

Midland Brick Industrial user                 8  0.2% 

Windimurra Vanadium Industrial user                 6  0.1% 

AGL Industrial user                 6  0.1% 

TiWest Trader                 4  0.1% 

Wiluna Industrial user                 2  0.0% 

Great Central Industrial user                 2  0.0% 

Total Industrial user         4,146  100.0% 
Source: McLennan Magasanik Associates, “Natural Gas in Australia”, Report to the Joint Working Group on Natural Gas Supply, 

16 July 2007. 

A.2.4. CURRENT TRADING ARRANGEMENTS 

As is the case in the Eastern Seaboard states, the Western Australian gas market is contract-
based, and transparency about terms and conditions is very limited.  

The ERA also reports that a number of existing and potential shippers also commented on 
the absence of a significant gas aggregator in the Western Australian gas market to allow 
small to medium sized energy retailers or users to obtain a gas supply.49 Stakeholder 
comments suggest that those parties which had undertaken some aggregation activities in 
the past were reducing or discontinuing such activities. The ERA is developing an options 
paper for Government on whether the gas specification on gas pipelines should be 
broadened by regulation and, if so, how the various implications from a broader specification 
are addressed. 

                                                     
48  Argonaut Securities, 2007. 
49  Economic Regulation Authority, 2007. 
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As a result of the recent severe natural gas shortage following an explosion at Apache’s 
facilities at Varanus Island, the Western Australian government put in place a trading scheme 
to enable short term trades.50 The scheme enables natural gas trades via an online gas 
bulletin board operated by the Independent Market Operator (IMO). Trading on the Gas 
Bulletin Board (GBB) is voluntary and operates on a day ahead basis.51 The minimum trade 
quantity (buy or sell) accepted for day ahead trade is 0.5 TJ, although trades for extended or 
special contract terms can be facilitated. The trades facilitated by the GBB cover exchanges 
at Dampier for gas transported via the DBNGP, but it is up to participants to arrange for 
transportation with DBNGP. 

Figure A-7 and Figure A-8 show quantities and prices natural gas traded on the BB as a 
result of sell offers and buy offers, respectively from July 3, 2008 (the date when the BB 
commenced operations) to the 21 July, 2008. No trades were recorded from that date 
onwards: 

• No standard sell offers were recorded on the BB from 22 August onwards; and  

• No standard buy bids were recorded on the BB from 9 August onwards.  

Figure A-7: Gas sold 4 July – 21 July 2008 (no gas sold from 22 July onwards) 

0

0.2

0.4

0.6

0.8

1

1.2

04
-J

ul
-0

8

05
-J

ul
-0

8

06
-J

ul
-0

8

07
-J

ul
-0

8

08
-J

ul
-0

8

09
-J

ul
-0

8

10
-J

ul
-0

8

11
-J

ul
-0

8

11
-J

ul
-0

8

12
-J

ul
-0

8

13
-J

ul
-0

8

14
-J

ul
-0

8

14
-J

ul
-0

8

15
-J

ul
-0

8

16
-J

ul
-0

8

17
-J

ul
-0

8

18
-J

ul
-0

8

19
-J

ul
-0

8

20
-J

ul
-0

8

21
-J

ul
-0

8

21
-J

ul
-0

8

Gas Day

Tr
ad

ed
 Q

ty
 (T

J)

$0

$2

$4

$6

$8

$10

$12

$14

$16

$18

$20

Pr
ic

e 
($

/G
J) Traded

Qty (TJ)

Price
($/GJ)

 
Source: http://www.imowa.com.au/GasBulletinBoard.htm 

                                                     
50  Rickard, Jayne, The West Australian., “A Gas Trading Scheme Launched”, 2nd July 2008.  
51  http://www.imowa.com.au/GasBulletinBoard.htm  
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Figure A-8: Gas bought 4 July – 10 July (no gas bought from 11 July onwards) 
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APPENDIX B INTERNATIONAL GAS WHOLESALE MARKETS 

B.1. UNITED STATES  

In 2005, the combined North American markets – the United States (US) and Canada – 
produced around 27.5 EJ of natural gas.52 Although the focus in this Appendix is on the US, 
the US and Canadian natural gas markets are closely integrated and the broad framework of 
a system of “hubs and spokes” within which gas is traded applies as much to Canada as it 
does to the US. Canadian gas production is connected to the North American gas market 
through a network of thousands of kilometres of pipelines that allows buyers to purchase and 
transport natural gas from supply sources across the continent and connect with the US grid 
at about a dozen export points.  

B.1.1. DEREGULATION OF THE US GAS INDUSTRY 

The structure of the US (North American) gas industry is considerably more sophisticated 
than that of many other countries. It was brought about by a series of major deregulation 
initiatives, the most important of which are:53 

• FERC Order No. 436 (1985), also referred to as the ‘Open Access Order’, which 
allowed pipelines to offer transportation services to customers who requested them on 
a first come, first served basis. Interstate pipelines were barred from discriminating 
against transportation requests based on protecting their own merchant services, but 
pipelines were free to offer competitive rates to their customers. The effect of Order No. 
436 was to make the transportation function the primary function of pipelines, as 
opposed to a bundled merchant service, to encourage disaggregated pricing patterns, 
and to support a wide variety of natural gas purchasing and transportation patterns and 
practices.  

• The Natural Gas Wellhead Decontrol Act of 1989 removed all federal price regulation 
of 'first sales' of natural gas, which included sales to a pipeline, a local distribution 
company (LDC), or a customer.  

• FERC Order No. 636 (1992), the ‘Final Restructuring Rule’, required pipelines to 
separate their transportation, gas storage, and marketing services. Order No. 636 
required the restructuring of the interstate pipeline industry: the production and 
marketing arms of interstate pipeline companies had to become arms-length affiliates. 
Order 636 also required pipelines to offer a wider range of services, including 'no-
notice' transportation service, access to storage facilities, increased flexibility in receipt 
and delivery points, and 'capacity release' programs for the sale of unwanted pipeline 
capacity. The order furthermore required interstate pipelines to set up electronic 
bulletin boards to show the available and released capacity on any particular pipeline.  

The trends in Canada were similar. In 1985, the interchange between Canadian gas supplies 
and the deregulated US gas market became increasingly hard to manage, and Canada 
(which had previously also applied a system of price regulation) implemented the Agreement 
                                                     
52  http://tonto.eia.doe.gov/country/country_energy_data.cfm?fips=US 
53  http://www.naturalgas.org/regulation/history.asp#dereg 
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on Natural Gas Markets and Prices (also known as the `Halloween Agreement’).54 Gas prices 
were deregulated, while gas transportation continued to be regulated by the National Energy 
Board. 

B.1.2. RESERVES AND PRODUCTION 

The US has vast resources of natural gas available for extraction. The Energy Information 
Administration (EIA) estimates that there are around 1,600 EJ of technically recoverable 
natural gas resources.55 The EIA estimated that the US produced around 19,500 PJ of 
natural gas in 2007, the majority in the Gulf of Mexico, Texas and Louisiana.  

There are over 6,300 producers of natural gas in the US. They range in size from about 20 to 
30 ‘majors’ (large integrated producers with worldwide operations and interests in all 
segments of the oil and gas industry), to small one or two person operations that may only 
have partial interest in a single well.56 In 2006, the 10 largest producers accounted for 42 per 
cent of US production, and the largest 20 for 58 per cent.57 Also in 2006, there were about 
530 natural gas processing plants in the US, which processed around 15,000 PJ of natural 
gas and extracted over 630 million barrels of natural gas liquids. 

B.1.3. CONSUMERS 

Figure B- suggests that in 2005 around a third each of natural gas consumption was for 
power generation and industrial purposes. Local distribution companies (LDCs), of which 
there are about 1,200, serve residential and commercial customers.58  

                                                     
54  Energy Information Administration, “Annual Energy Review 2007”, June 2008. 
55  http://www.naturalgas.org/business/supply.asp 
56  http://www.naturalgas.org/business/industry.asp#overview 
57  Energy Information Administration, Appendix A, Operator Level Data, 2006. 
58  http://www.naturalgas.org/business/industry.asp#overview 
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Figure B-1: U.S. Natural Gas Demand Shares by Sector in 2005 

 
Source: Federal Energy Regulatory Commission, Natural Gas Market National Overview, September 2008. 

B.1.4. NATURAL GAS INFRASTRUCTURE  

The U.S. natural gas pipeline network is a highly integrated transmission and distribution grid 
that can transport natural gas to and from nearly any location in the lower 48 US states.59 
According to the EIA, the natural gas pipeline grid comprises:  

• More than 210 natural gas pipeline systems;   

• 302,000 miles of interstate and intrastate transmission pipelines;  

• More than 1,400 compressor stations;  

• More than 11,000 delivery points, 5,000 receipt points, and 1,400 interconnection 
points;  

• 399 underground natural gas storage facilities; and  

• 49 natural gas import or export points.  

                                                     
59  http://www.eia.doe.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/ngpipeline_maps.html 
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Figure B-2: US natural gas pipeline network  

 

There are about 123 natural gas storage operators in the United States, which control 
approximately 400 underground storage facilities, with a storage capacity of more than 4,000 
PJ of natural gas (i.e. approximately 20 per cent of annual demand). Different types of 
storages (depleted gas fields, aquifers and salt domes) have their own characteristics, such 
as working gas capacity, injection and withdrawal rates. Generally, salt domes have the high 
injection and withdrawal rates needed for intra-day balancing, whereas depleted (gas) fields 
and aquifers are typically used for seasonal injection and withdrawal. Figure B- below shows 
storage additions and withdrawals by region that clearly illustrate the seasonality of gas 
consumption in different parts of the United States.  
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Figure B-3: Regional totals of working gas in storage 

 
Source: Federal Energy Regulatory Commission, Natural Gas Market National Overview, September 2008. 

The majority of trading hubs are connected to storage facilities. In addition to FERC Order 
No. 636, which required pipeline companies to operate gas storage on an open access basis, 
FERC Order No. 637 (2000) additionally required inter-state pipeline companies to provide 
short-term storage services on a hub, such as ‘parking’ (short-term transaction in which the 
market centre holds the shipper's gas for redelivery at a later date) and ‘lending’ (short-term 
advance of gas to a shipper by a market centre that is repaid in kind by the shipper a short 
time later). Storage services have then become increasingly sophisticated and are also 
traded as financial instruments on the NYMEX where futures and options for natural gas 
storage are now traded.  

B.1.5. TRADING ARRANGEMENTS 

The physical wholesale gas market in the United States is very competitive. Its participants 
represent all segments of the natural gas industry, including producers, pipelines, marketers, 
LDCs, and large end users. Transactions are concluded on a bilateral basis using the 
NAESB Standard Contract between market participants; many of them involve intermediation 
by gas marketers. Most natural gas trading takes place in spot markets organised by market 
centres and hubs, and is facilitated by electronic trading systems and Over-the-Counter 
(OTC) trades. Figure B- below provides an overview of the structure of natural gas trading 
arrangements in North America.  
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Figure B-4: Organization of trading in the wholesale gas market 

 
Source: Juris, Andrej, "Development of Natural Gas and Pipeline Capacity Markets in the United States", World Bank Policy 

Research Working Paper 1897, 1998. 

B.1.5.1. Marketers and other intermediaries 

Natural gas trading changed dramatically as a result of deregulation.60 Before trading was the 
norm, gas sale and purchase agreements were traditionally bilateral negotiated between 
buyers and producers or suppliers. The first gas marketers appeared after FERC Order No. 
436 in the mid-1980s. The increasing complexity of the natural gas market saw the 
emergence of new intermediaries – most importantly marketers, but also brokers, retail 
agents, and energy traders.  

Today there are estimated to be around 250 independent natural gas marketers who act as 
middlemen to complete transactions on behalf of other market participants. The first 
marketing companies emerged in the late 1980s, but their numbers surged after Order No. 
636. was implemented. Producers, pipeline companies, and LDCs formed marketing 
subsidiaries that took over natural gas acquisition and sales from the parent companies, so 
that the share of deliveries arranged by marketers increased from 20 percent in 1987 to 49 
percent in 1995. The Natural Gas Association estimates that in 2000, about 80 percent of all 
the natural gas supplied and consumed in North America passed through the hands of 
natural gas marketers.61 Today, marketers aggregate demand and supply contracts in 

                                                     
60  Juris, Andrej, "Development of Natural Gas and Pipeline Capacity Markets in the United States", World Bank 

Policy Research Working Paper 1897, 1998. 
61  http://www.naturalgas.org/business/industry.asp.  
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portfolios to diversify supply and demand risks. In addition to marketing gas supplies, they 
can arrange for a “package” of sales and transportation services, or even arrange financing 
or assuming price risks.  

While marketers own the gas that they trade, brokers/retail agents generally do not. In turn, 
energy traders specialise in taking risks, such as basis (or location) risk, timing risk or 
commodity risk. These include physical traders – participants with a physical position in the 
market – who tend to be active in spot and futures/forwards markets, and financial traders 
who tend only to be active in futures/forwards markets.  

B.1.5.2. Hubs 

Natural gas market centers and hubs evolved, beginning in the late 1980s, to provide new 
natural gas shippers with many of the physical capabilities and administrative support 
services formally handled by the interstate pipeline company as ‘bundled’ sales services. 
Four key services offered by market centers/hubs are: 

• Liquidity – many buyers and sellers;  

• Price Transparency allowing a Seller to always be able to find a Buyer and a Buyer to 
always able to find a Seller; 

• Transportation between and interconnections with other pipelines; and 

• Physical balancing services to cover short-term receipt/delivery imbalances.  

Electronic trading allows market participants to trade natural gas and pipeline capacity at all 
interconnected hubs and pipelines. Hub operators have gradually increased the scope of hub 
services from physical transfer of natural gas to storage, processing, and trading services, 
which has further led shippers to use hubs for transportation and acquisition of natural gas.62 
Such value added services can, for instance, include:  

• Wheeling, whereby gas is transferred from one pipeline to another via a hub, either 
physically or by means of an exchange or swap type arrangement;  

• Parking, whereby the hub holds the shipper's gas for redelivery at a later date;  

• Loaning, the short-term advance of gas to a shipper by a hub that is repaid in kind by 
the shipper a short time later;  

• Storage services, such as seasonal storage;  

• Peaking, or short-term sales of gas to meet unanticipated increases in demand or gas 
shortages;  

• Balancing, a short-term interruptible arrangement to cover a temporary imbalance;  

• Gas sales to meet anticipated load requirements or sales obligations to others;  

• Title transfer services to account for changes in ownership of a specific gas package; 
or  

                                                     
62  Juris, Andrej, 1998. 
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• Hub-to-hub transfers, a form of exchange or swap transaction (example - Henry Hub 
intrahub transfers 15x – 25x). 

As of the end of 2004, there were a total of 37 operational market centers in North America, 
28 in the US and 9 in Canada (Figure B-).63 

Figure B-5: Natural gas market centres and hubs in relation to production basins and major 
flow corridors   

 
Notes: DEFS = DCP Midstream LP; EPGT = Enterprise Products LP.  

Source:  Energy Information Administration, Office of Oil and Gas, Natural Gas Division, Natural Gas Market Hubs Database, as of 
August 2004. 

The most liquid hubs in North America are Henry Hub, located at the Gulf of Mexico in 
Louisiana, and the AECO hub in Alberta.64 The AECO-C hub in southeast Alberta is the main 
Canadian pricing point.65 Prices at other hubs are typically referenced as a differential 
between Henry Hub or AECO Hub, and gas futures contracts traded on NYMEX are settled 
at Henry Hub. Both hubs are located in the largest producing areas of the US and Canada, 
respectively, and serve different markets: gas from Henry Hub mostly flows to eastern 
markets and gas from AECO Hub flows to western Canada or the US. The elements that 
have made these hubs a success are the fact that they are connected to many large 
pipelines that in turn connect different supply sources and different markets (Henry Hub: 14 
and AECO Hub: 6), and that their connection to high deliverability storage facilities. In turn 
this has supported very large volumes of daily transactions,  

                                                     
63  http://www.eia.doe.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/process.html#market_centers. 
64  International Energy Agency, “Development Of Competitive Gas Trading In Continental Europe, How to achieve 

workable competition in European gas markets?”, May 2008. 
65  http://www.neb.gc.ca/clf-nsi/rnrgynfmtn/prcng/ntrlgs/cndnmrk-eng.html 
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B.1.5.3. Spot and futures markets for natural gas  

In turn, the emergence of intermediaries and the concentration of trading in market centers 
and hubs has led to the development of natural gas spot markets (Figure B-), while the 
introduction of electronic information systems has promoted electronic trading in these spot 
markets. Spot prices are derived from the large number of physical contracts traded in these 
market centers.  

Figure B-6: Average spot gas prices, 2007 

 
Source: Federal Energy Regulatory Commission, Natural Gas Market National Overview, September 2008. 

North America has standardised on one type of physical trading contract (NAESB) that has 
standard specifications including specifying the buyer and seller, the price, the amount of 
natural gas to be sold (usually expressed in a quantity (dekatherm) per day), the receipt and 
delivery point, the tenure of the contract (usually expressed in number of days, beginning on 
a specified day), and other terms and conditions. The terms and conditions usually outline 
such things as the payment dates, quality specifications for the natural gas to be sold, and 
any other specifications agreed to by both parties. There are a variety of term structures:66 

• Long-term contracts covering deliveries and receipts for more than 18 months, which 
are often indexed to spot and futures prices of natural gas;  

• Medium-term gas contracts for delivery of up to 18 months, but more commonly, for a 
year or less; and  

• Short-term gas contracts for delivery from a day to a month.  

There are three main types of physical trading contracts:67  

                                                     
66  Juris, Andrej, 1998..  
67  http://www.naturalgas.org/naturalgas/marketing.asp 
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• Swing (or 'interruptible') contracts are usually short-term, and do not require either 
party to deliver or receive the exact volume specified;  

• Baseload are similarly flexible, but reflect a (non-binding) understanding that both 
parties will attempt to deliver or receive the specified volume on a 'best-efforts' basis, 
and that the agreement will not be ended due to market price movements; and  

• Firm contracts that require both parties to receive or deliver the amount of gas 
specified in the contract.  

In addition to markets for physical trades of natural gas, there is a significant market for 
natural gas derivatives and financial instruments to manage price and basis risks.68 
Traditionally, most derivatives are traded in the over-the-counter (OTC) market, they include 
futures, options, hedges and financial swaps. The NGA quotes estimates that the value of 
trades in the financial markets is 10 to 12 times greater than that of the underlying physical 
gas trades. 

A number of factors have contributed to and reinforced the success, in terms of trading 
volumes and participation of these regional spot markets.  

B.1.5.3.1. Electronic trading 

While physical OTC trading was already highly successful prior to its advent, electronic 
trading now plays an important role in the trading of natural gas and of transmission capacity. 
In 1994, three commercial electronic trading systems were introduced that allowed market 
participants to trade natural gas across several markets and pipelines, and by the end of 
1996, electronic systems had been introduced by almost all major pipeline companies. 
Electronic systems have been developed for trading natural gas, pipeline capacity, and 
storage, and for communication between pipeline companies and shippers. These systems 
are linked to other commercial networks that supply information and news relevant to the gas 
industry, and small systems integrate with large ones reflecting the demand for services that 
allow trading across all major gas markets in the United States.  

B.1.5.3.2. Reliable and transparent price information 

Market participants have access to multiple sources of transparent, accurate and affordable 
price information:69 

• Independent energy trading platforms, such as ICE, NYMEX, NGX or TradeSpark, 
which publish spot physical price information for multiple locations in North America;  

• Several trade press publications, which rely on a voluntary network of individual market 
traders to publish previous-day gas prices for various gas trading points in the US and 
Canada, and which are in turn used to price index gas-purchase contracts; and  

                                                     
68  http://www.naturalgas.org/naturalgas/marketing.asp 
69  International Energy Agency, “Development Of Competitive Gas Trading In Continental Europe, How to achieve 

workable competition in European gas markets?”, May 2008. 
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• The EIA, which reports disaggregated historical monthly prices (wellhead, import, city 
gate, residential, commercial, industrial and power generator prices), as well as 
historical data on production, exploration and reserves, imports/exports, storage and 
consumption.  

B.1.5.3.3. Standardised gas contracts 

A large volume of gas trading in the spot market has led to a need for standardised gas 
contracts to lower transaction costs and speed transactions.70 To promote standardisation in 
the US gas market, industry participants set up the Gas Industry Standard Board (now 
incorporated under the North America Energy Standards Board (NAESB)), which cooperates 
with FERC, state public utility commissions, and other industry associations in developing 
standards for operations in natural gas and transportation markets. One of its achievements 
is the development of a model standardised short-term gas contract to facilitate spot market 
transactions.  

B.1.5.4. Gas transportation markets 

In addition to the wholesale markets in which natural gas is traded, two main types of 
(interstate) pipeline transportation markets exist and are used by shippers, such as 
marketers, LDCs, producers, or large end users.71 Transactions take place through 
transportation contracts that define the conditions of transportation and delivery of natural 
gas:  

• In the primary market, pipeline companies sell firm, no-notice, limited firm, and 
interruptible transportation services; while  

• In the secondary market, pipeline companies and holders of transportation contracts 
resell unused capacity in the form of firm transportation.  

In 1995, 69 per cent of gas deliveries were provided as primary transportation services, 
secondary transportation services accounted for the remainder. The U.S. interstate 
transportation market is regulated by FERC, and pipeline companies sell transportation 
contracts under regulated terms. The most important and frequently used contract 
dimensions are reliability of transportation service, time and duration of shipment, location of 
points of injection and withdrawal, pipeline pressure, and charges for pipeline capacity and 
transportation services. While Order No. 636 required pipeline companies to offer a greater 
choice of transportation terms to shippers, it also allowed shippers with available reserved 
capacity to divide this capacity into segments that can be resold separately in the capacity 
resale market. Both measures have contributed to increasing integration of regional natural 
gas markets. 

The first secondary transportation market in the United States, known as the capacity release 
program, was also created by Order No. 636 in 1993. That program established rules for 
trading firm capacity contracts owned by shippers, either through a pre-arranged deal or an 
open bid.  

                                                     
70  Juris, Andrej, 1998. 
71  Juris, Andrej, 1998. 
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B.2. UNITED KINGDOM  

The UK’s position as Europe's most liquid wholesale market is largely attributable to the long 
history of market opening in combination with a diverse upstream industry and downstream 
customer base that has created a need for workable trading arrangements. 

B.2.1. RESTRUCTURING AND REFORM OF THE UK NATURAL GAS 
INDUSTRY 

Historically, the UK gas market was dominated by British Gas (BG), a government-owned, 
vertically integrated monopoly that controlled all aspects of natural gas supply, including the 
purchase of gas from North Sea producers, the transportation and distribution of gas and its 
sale to final customers. Deregulation of the industry took place in stages that centred on the 
gradual break-up of BG into its component businesses: 72 

• As of 1988, BG, which until then held all contracts for North Sea gas, was forced to 
embark on a gas release programs:  

− BG was prevented from contracting for more than 90 per cent of gas from new 
fields in the UK Continental Shelf; 

− Producers were given partial releases from their obligations to supply BG under 
‘swap’ contracts involving fields already in production, with the volumes being 
repaid to BG at a later date once new fields came into production;  

− In 1991, BG was required to give undertakings to release gas from its contracted 
portfolio in order to allow the development of competition before competitors had 
access to their own contracted gas; and 

− In 1994, BG’s surplus uncontracted gas supplies were sold via a supplier (Accord) 
set up for that purpose;  

• The legal separation of BG’s transportation and supply businesses into separate 
subsidiaries was effected by the 1995 Gas Act; and 

• In 1997 BG’s supply business Centrica and its transportation and storage businesses 
were separated from the rest of the business. The transportation and storage 
businesses were further separated in order to support competition in storage. 

Many of BG’s activities, including its wholesale business, the transportation business, and the 
(divested) storage business continue to be regulated or operate under strict licence 
conditions/undertakings. 

B.2.2. PRODUCTION AND RESERVES 

In 2006, the UK produced and consumed around 3,000 PJ and 3,400 PJ, respectively,73 and 
had proven total gas reserves of around 16,000 PJ, mainly in the North and Irish Seas.74 The 

                                                     
72  Simmonds, Gillian, and Ian Bartle, Centre for the Study of Regulated Industries, “Industry Brief, The UK Gas 

Industry”, 2003/2004. 

  
73  http://tonto.eia.doe.gov/country/country_energy_data.cfm?fips=NO 
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upstream production industry is large and diverse: in 2003/04 there were approximately 100 
offshore gas fields in production and 14 onshore fields. In 2005 the UK offshore production 
industry comprised 45 companies involved in oil and gas exploration and production, of which 
the largest six producers accounted for around 71 per cent of gas production.75 Producers 
include major international oil companies, such as Shell, BP, ChevronTexaco, 
ConocoPhillips, ExxonMobil, Marathon, Total, Statoil, European gas companies (GdF, RWE, 
Eni), as well as many smaller independent companies.  

B.2.3. CONSUMERS 

Natural gas extracted from reserves is brought to the market by producers and offered for 
sale to marketers. 76 Marketers contract for the purchase, transportation and storage of gas, 
in some cases into European markets.  

In 2006, 74 gas marketers were registered for participation in the UK’s On-the-Day 
Commodity Market. Gas marketers in turn contract with retailers (referred to as ‘suppliers’) 
who may supply gas to the entire market, or a particular market segment, such as industrial 
and commercial customers. In 2006, 6 suppliers were active in the domestic market.77  

Figure B- shows trends in natural gas consumption in the UK. The development of a 
competitive market in natural gas was strongly assisted by the emergence of gas-fired power 
generation during the 1990s, which now account for more than a third of demand. The UK 
also instituted retail competition in the supply in gas, which brought in new participants, such 
as the regional electricity companies (RECs) to compete with Centrica. In 2007, there were 
about 28 suppliers active in the UK gas market, and Centrica’s share of the industrial and 
commercial market was about 20 per cent.  

                                                                                                                                                 
74  https://www.og.berr.gov.uk/information/bb_updates/chapters/Table4_4_2007.doc 
75  Energy Markets Limited, ”Conditions for Truly Competitive Gas Markets in the EU”, Report prepared on behalf of 

Department Of Trade And Industry, November 2005.  
76  BERR Oil & Gas Division 2007, BERR Digest of UK Energy Statistics (DUKES) 2007, Office of National 

Statistics 2008, APX Group. 
77  Ibid.  



 
 

 

CONFIDENTIAL 
 

1 DECEMBER 2008 MARKETING OF NATURAL GAS IN WEST AUSTRALIA  

FINAL 

PAGE 68PAGE 68

Figure B-7: Trends in natural gas consumption 
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Source: Department for Business, Enterprise & Regulatory Reform, UK Energy In Brief, July 2008. 

B.2.4. TRANSMISSION  

The gas transmission network in the United Kingdom is owned by Transco, the transport 
company separated from the British Gas monopoly in 1997. The national transmission 
system (NTS) consists of around 6,600 km of high pressure pipelines, gas reception 
terminals, and 140 off-take points to interconnectors to the continent/Ireland, 12 local 
distribution zones, large industrial and power station loads, and around 40 power stations.  

Most gas entering the NTS originates from the North Sea, from where it is brought in through 
one of five the entry points (beach terminals).78 The majority of gas imports arriving from the 
Norwegian offshore pipelines are jointly owned by the oil and gas producing companies in the 
Norwegian sector through the company Gasled. Gas can also be brought into the UK from 
sources outside the North Sea, namely the Belgian market through the Interconnector 
pipeline coming from Zeebrugge, from the LNG (Isle of Grain) terminal (plus two new LNG 
terminals – South Hook & Teesside GasPort), and from the Dutch market through the BBL 
(Balgzand-Bacton Line) pipeline. The Interconnector, which at present is owned by seven 
different gas suppliers, offers physical flow in both directions, so that gas can also be 
exported from the UK to Belgium. 

                                                     
78  International Energy Agency, “Development Of Competitive Gas Trading In Continental Europe, How to achieve 

workable competition in European gas markets?”, May 2008. 
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Figure B-8: UK gas transmission system 2007 

 
Source: Digest Of United Kingdom Energy Statistics 2008 
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B.2.4.1. Grid access and gas balancing 

The arrangements for grid access, including the associated gas balancing arrangements 
have been substantially modified over time.79 Formal network access arrangements were first 
introduced in 1996 whereby marketers could purchase non-firm entry rights to Transco’s 
network. Any imbalances in marketers’ trades was bought or sold by Transco through a 
process known as ‘cash-out’. This system was viewed as costly, and failed to target out-of-
balance marketers. In addition, Transco capacity sold would not match physical capacity, so 
that there was no firm capacity product, while Transco was viewed as having little commercial 
incentive to maximise transmission capacity.  

In 1999, the New Gas Trading Arrangements (NGTA) introduced changes to both the entry 
capacity and gas balancing regime for the NTS:  

• For gas balancing purposes, an independently operated on-the-day commodity market 
(OCM) enable marketers and Transco to manage gas imbalances, and subsequently a 
‘tolerance service’ to enable shippers to trade imbalances; 

• Where network access was concerned, firm entry capacity rights sold on a monthly and 
daily basis, interruptible capacity rights sales to mitigate capacity hoarding, an 
auctioning approach for (offshore) entry capacity, and in 2000 a within-day mechanism 
for buying and selling NTS entry capacity. 

Short- and long-term capacity at entry/exit terminals is also traded bilaterally. Some 15 
shippers hold firm capacity in the Interconnector pipeline, sold under 20 year contracts, and 
that capacity is also sublet to third parties.  

Irrespective of these modifications, the NGTA was heavily criticised, and the regulator Ofgem 
has continued to modify the balancing and capacity regimes, as well as changing the 
regulatory approach and incentives applying to Transco. Some of these changes concern the 
cash out system and, more generally, the imbalance arrangements, but also the transmission 
capacity regime whereby Transco is now required to hold long term system entry capacity 
auctions. 

B.2.4.2. Storage 

The main gas storage sites in Great Britain are the Rough off-shore facility, the Hornsea 
facility, and five LNG liquefaction facilities.80 Rough is by far the largest of the storage 
facilities and is mainly used as seasonal storage, while Hornsea is used for short-term 
balancing of supply and demand. The LNG facilities and the gas supply system are used to 
manage daily load swings. The Rough facility is owned by Centrica and operates under 
regulated terms and conditions; its storage services are offered to the market via periodic 
auctions and on the secondary market. Standardised storage packages, also known as 
“Standard Bundled Units” (SBUs) made up of injection and withdrawal capacity are traded 
among market participants; in 2006, 39 market participants owned capacity rights for the 
Rough storage.  

                                                     
79  Simmonds, Gillian, and Ian Bartle, Centre for the Study of Regulated Industries, “Industry Brief, The UK Gas 

Industry”, 2003/2004. 
80  Simmonds et al, 2003/2004. 
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B.2.5. TRADING ARRANGEMENTS 

With a number of players supplying both the residential and non-residential markets, the 
need for a wholesale market for players structurally short of gas to obtain supplies led to the 
development of a liquid gas market.81 Other factors that have helped drive the development 
of the NBP have been the UK's role as a surplus gas producer, the variety of gas import 
infrastructure available in the UK and the presence of a strong financial services community 
willing to speculate on gas prices. Figure B- shows the current structure of the natural gas 
industry.  

Figure B-9: Structure of the natural gas industry 2007 

 

B.2.5.1. The National Balancing Point 

When the UK market was liberalised there was a debate as to whether trading should occur 
on beach terminals (physical points) or at a virtual point. In the end the advantages of having 
one single market were considered to outweigh those of ‘real’ locations, and the National 
Balancing Point (NBP) – essentially a single trading hub – was created, the principal reason 
being to ensure liquidity. The NBP spans the entire NTS, and is the theoretical point through 
which the operator requires all producers to sell and all buyers to take delivery of wholesale 
natural gas. Trading at the NBP thus allows traders to put gas into the system at any beach 
terminal and avoid a binding contract to any specific delivery point.  

The vast majority of UK gas trades are now concluded for delivery at the NBP.82 Around 60 
per cent of gas traded is sold at the NBP price, but a substantial minority of oil indexation 
nevertheless still exists, originating from legacy long-term contracts that are yet to expire.83  

                                                     
81  Energy Markets Limited, ”Conditions for Truly Competitive Gas Markets in the EU”, Report prepared on behalf of 

Department Of Trade And Industry, November 2005.  
82  Simmonds et al, 2003/2004. 
83  Cronshaw, Ian, Jacob Marstrand, Margarita Pirovska, Daniel Simmons, and Joost Wempe, International Energy 

Agency, “Development Of Competitive Gas Trading In Continental Europe, How to achieve workable 
competition in European gas markets?”, IEA Information Paper, May 2008. 
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B.2.5.2. Trading 

Natural gas is traded in OTC trading and in organised exchanges, and includes physical and 
financial trades. OTC trades consist of bilateral agreement between participants, sometimes 
using a broker, such as GFInet or Prebon. The Intercontinental Exchange (ICE) also offers 
bilateral contracts for physical delivery of UK gas, including credit risk management 
services.84 ICE also offers futures and swap contracts for UK gas. In addition, APX Gas UK 
offers:85 

• Three products (Title, Physical and Locational) on the OCM within-day and day-ahead 
markets;  

• Trading of secondary gas storage cap at Rough; and 

• A suite of physical ‘Prompt Gas’ products, such as NBP Day, NBP Weekend, NBP 
Balance-of-Week and Working-Days-Next-Week.  

B.3. CONTINENTAL EUROPE 

While the UK restructured and reformed its gas industry in the 1980s and 90s, there has 
been relatively little change in other EU member countries. 

B.3.1. REFORM OF THE EU GAS INDUSTRY 

The European Commission has introduced a number of reform initiatives aimed at 
deregulating the European gas market, but the effects have been slow to arrive:86  

• The first Gas Directive (98/30/EC) aimed to unbundle vertically integrated gas 
operators, provided for third party access and allowed large customers to choose their 
supplier; while  

• The second Gas Directive (2003/55/EC) and the new EU gas law mandated regulated 
third party access, required legal separation of transmission operators, and 
strengthened the role of independent regulators.87  

Although there is extensive interconnection in the European gas network (Figure B-), the 
Commission has nonetheless concluded in subsequent reviews that a competitive gas 
market in Europe has been slow to develop. Impediments identified included: 

• A lack of transmission capacity available to new suppliers;  

• Competition between suppliers was difficult to achieve where one import source 
dominated the market;  

                                                     
84  https://www.theice.com/commodities.jhtml 
85  http://www.apxgroup.com/index.php?id=51 
86  Cronshaw, Ian, Jacob Marstrand, Margarita Pirovska, Daniel Simmons, and Joost Wempe, International Energy 

Agency, “Development Of Competitive Gas Trading In Continental Europe, How to achieve workable 
competition in European gas markets?”, IEA Information Paper, May 2008. 

87  A third legislative package was adopted by the European Commission in September 2007, which proposes a 
third Gas Directive to achieve, among other things, the effective separation of supply and production activities, 
harmonisation of the powers of national regulators, better cross-border regulation, and effective transparency. 
However, that proposal has not yet been adopted by the European Parliament. 
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• A preference for long term bilateral oil-indexed contracts;  

• The industry structure was very concentrated (Table B-); and  

• Transmission service operators (TSOs) were not sufficiently independent from 
upstream or downstream interests.  

Figure B-10: European gas transmission network (2000) 

 
Source: European Energy Forum 



 
 

 

CONFIDENTIAL 
 

1 DECEMBER 2008 MARKETING OF NATURAL GAS IN WEST AUSTRALIA  

FINAL 

PAGE 74PAGE 74

Table B-1: Market structure in the importation and production of gas (end 2004) 

Country 
Consumption (PJ per 

annum) 

Share of three largest gas 
marketers in the wholesale 

market 
Austria 351 80.0% 

Belgium 663 n/a 

Denmark 156 97.0% 

France 2,379 98.0% 

Germany 3,978 80.0% 

Ireland 156 84.0% 

Italy 3,120 62.0% 

Luxembourg 39 n/a 

Netherlands 1,872 85.0% 

Spain 1,053 73.0% 

Sweden 39 78.0% 

UK 4,095 36.0% 

Estonia 39 100.0% 

Latvia 78 100.0% 

Lithuania 117 92.0% 

Poland 312 100.0% 

Czech Republic 390 n/a 

Slovakia 253 n/a 

Hungary 546 100.0% 

Slovenia 39 100.0% 
Source: Commission Of The European Communities, Commission Staff Working Document Report On Progress In Creating The 

Internal Gas And Electricity Market, Technical Annex to the Report from the Commission to the Council and the 
European Parliament, SEC(2005). 

The range of practical difficulties encountered is wide and varies by country. In Belgium, Italy 
and France, gas suppliers dominate the entire gas supply chain. In Germany and Austria, the 
historical supply areas have been broadly maintained, and incumbent supply companies 
have additionally acquired stakes in retailers. In the Netherlands, one of Europe’s largest 
producers, the government has kept tight control over the industry, especially depletion 
policy; on behalf of the state, EBN participates in all stages of offshore gas exploration and 
development. Where network access is concerned, examples of non-conformance with EU 
directives include a lack of capacity at four of five entry points due to the existence of long-
term take-or-pay contracts (France), and a lack of grid capacity combined with control by the 
vertically integrated ENI over transmission, storage, imports, and distribution (Italy).88 

In order to stimulate competition and enhance the liquidity on the market, a number of gas 
release programmes has been carried out in EU countries, including in Germany, Austria, 
France, and Italy. However, the International Energy Agency (IEA) has commented that the 
overall effect of the gas release programmes has been limited, for instance as a result of 
insufficient network access or a lack of transmission capacity.  

                                                     
88  Eikeland, Per Ove, 2007. "Downstream natural gas in Europe--High hopes dashed for upstream oil and gas 

companies," Energy Policy, Elsevier, vol. 35(1), pages 227-237, January 
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B.3.2. TRADING HUBS 

Historically, gas in Europe has been sold indexed to the price of certain alternative fuels, 
mainly oil, and there were no spot trading markets. In recent years, and in addition to the 
NGP, a number of trading hubs – essentially pipeline points of interconnections – have 
emerged in continental Europe. With the exception of the Zeebrugge hub (Belgium) and the 
Title Transfer Facility (TTF) in the Netherlands, these suffer from a lack of liquidity, either in 
terms of access to natural gas supplies or in the availability of transmission capacity.89 Figure 
B- provides an overview of volumes traded at continental gas hubs. Although somewhat 
dated, Table B- provides an overview of the European Commission’s assessment of liquidity 
in these markets. 

Figure B-11: Volumes traded at  

 
Source: International Energy Agency, “Development Of Competitive Gas Trading In Continental Europe, How to achieve workable 

competition in European gas markets?”, May 2008. 

Notes: One bcm (billion cubic metres) corresponds to about 39PJ. 

                                                     
89  Energy Business Review Online, “UK leads way, but enormous variation in wholesale gas market liquidity exists 

across EU”, 23 March 2007. 
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Table B-2: Liquidity in EU trading hubs (end 2004) 

Country 
Liquidity: multiple spot 

trading/total consumption 
Liquidity: multiple term 

trading/total consumption 
Austria 0.03 - 

Belgium 2.29 - 

Denmark - - 

France - - 

Germany - - 

Ireland - - 

Italy - 0.07 

Luxembourg - - 

Netherlands 0.05 1.75 

Spain - - 

Sweden - - 

UK 0.1 5.4 

Estonia - - 

Latvia - - 

Lithuania - - 

Poland - - 

Czech Republic - - 

Slovakia - - 

Hungary - - 

Slovenia - - 
Source: Commission Of The European Communities, Commission Staff Working Document Report On Progress In Creating The 

Internal Gas And Electricity Market, Technical Annex to the Report from the Commission to the Council and the 
European Parliament, SEC(2005). 

The most successful and liquid trading hubs are the Zeebrugge hub and the TTF: 

• The Zeebrugge hub is the main gas trading hub in Belgium, and is connected to the 
UK, to the Norwegian offshore fields and to the Belgian transit pipelines to France, 
Germany and the Netherlands, as well as to an LNG regasification terminal.90 It first 
emerged as a gas hub in 1999, and while it is a liquid trading hub in its own right, it 
relies on NBP arbitrages for a significant proportion of its trade (and is priced in British 
pence per therm rather than continental EUR per MWh). The Zeebrugge hub is, 
however, restricted in terms of the ability of shippers to move gas east: the major high-
pressure pipeline systems running through Belgium to Germany, Netherlands and 
France are unavailable to third party access due to their historic role as transit 
pipelines. Currently all capacity in these pipelines is reserved on long-term contracts.  

                                                     
90  International Energy Agency, “Development Of Competitive Gas Trading In Continental Europe, How to achieve 

workable competition in European gas markets?”, May 2008. 
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• The TTF hub was launched in 2002, and is a virtual hub like the NBP. It represents a 
far more complex system however, with 50 entry points and 1100 exit points, 
compared to the NBP’s 8 entry and 14 exit points. Moreover, there is only limited 
access to quality conversion facilities, so that the Dutch gas market is divided into 
Groningen gas and that from other sources. Nonetheless, the TTF has the advantage 
of being linked directly to onshore and offshore gas production pipelines from British, 
Danish, German and Dutch fields.91 Between 2005 and 2006, TTF traded volumes 
grew by around 80 per cent and, towards the end of 2006, the TTF edged past 
Zeebrugge in terms of liquidity. The IEA expects this pattern to continue going forward, 
in part because of the limited connectivity of the Zeebrugge hub, and because of the 
dominance of the Belgian supplier Distrigas.  

Trading hubs in the emerging markets category are the French Points d'Echange de Gaz 
(PEG) and the Italian Punto di Scambio Vitruale (PSV) markets:92  

• The PEG market emerged in 2004 with the creation of a number of notional trading 
zones. Initially trading activity was extremely limited, but the creation of a standard 
trading contract by the European Federation of Energy Traders in December 2004 
helped lift liquidity. CRTgaz, the hub owner and transportation subsidiary of Gaz de 
France plans to merge the three northern PEGs into one hub by 2009 to further 
improve liquidity: the planned new market would have pipeline connections to Belgium, 
Germany and Switzerland, as well as access to LNG imports.  

• The Italian gas hub was created in October 2003 and is also heavily modelled on the 
UK's NBP. The PSV connects Russian gas transiting Austria, gas from the North Sea 
from France and Germany across Switzerland, gas from the LNG terminal near Genoa, 
as well as further south by two pipelines originating in Algeria and Libya. However, 
there are significant obstacles for new entrants wanting to bring gas into the PSV; 
virtually all capacity is booked on existing contracts with Italian incumbents. It is 
possible that a recent regulation requiring that 10 per cent of imports are traded on the 
hub might improve liquidity and efficiency on PSV.  

Where the nascent markets – Spain, Germany and Austria, are concerned, the IEA has 
assesses prospects for market development to be low. There are trading hubs in each of 
these countries – the Spanish Centro de Gravedad (CDG), the Austrian Central European 
Gas Hub (CEGH), and a number of German hubs. All of these hubs are currently 
characterised by low levels of liquidity, in particular: 

• While the CEGH connects with buyers’ markets in Italy and Germany, it suffers from 
the drawback that its only supply source is Russian gas, and that most trading takes 
place around existing long-term contracts held by established European suppliers; 

• The German market is divided between several transport operators each of whom 
operates a number of hubs, so that the market is fragmented. Thus Germany has a 
similar sized gas market to the UK; whereas the UK has one market area, Germany 
had 21 at the start of 2007. However, as of 2008 the number of market zones will be 
reduced to eight. 

                                                     
91  International Energy Agency, “Development Of Competitive Gas Trading In Continental Europe, How to achieve 

workable competition in European gas markets?”, May 2008. 
92  Ibid. 
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B.3.3. GAS BALANCING ARRANGEMENTS 

In its overview of gas trading arrangements, the IEA also briefly comments on gas balancing 
arrangements. TSOs in general allow marketers to be out of balance within some small 
technical tolerance, charged for by the hour, day and month. Most often there will also be 
limits not only on imbalances within the different time periods but also on the cumulative 
imbalances. In some cases the TSO offers to sell additional tolerance services to marketers, 
but requirements for additional services must generally be met by purchasing unused 
tolerance services from other marketers. In some instances imbalances can be traded 
amongst shippers, either in advance or in retrospect. Table B- provides an overview of the 
European Commission’s 2005 assessment of these arrangements and illustrates the wide 
variations in practices of individual network operators.  

Table B-3: Gas network access conditions – balancing arrangements 

Country 
Balancing 

period 
Conditions set 

by: 
Tolerance 

bands 
Pooling/trading 

allowed 
Austria Hourly Market No Ex post 

Belgium Daily Regulator/TSO 10% Ex ante only 

Denmark Daily Regulator/TSO 15%/5% of daily 
quantity Ex ante only 

France Daily Regulator 2-% Ex ante only 

Germany Hourly TSO Various Various 

Ireland Daily Regulator/TSO 3% Ex post 

Italy Daily Regulator 8% Ex post 

Luxembourg Daily Regulator/TSO 5%/3% Ex ante only 

Netherlands Hourly/daily Regulator 13% hourly/2% 
daily 

Ex post with 
penalty 

Spain Daily Ministry/TSO No Ex ante only 

Sweden Daily Regulator/TSO No Ex post 

UK Daily Market No Ex post 

Estonia Daily TSO Yes None 

Latvia Hourly TSO 10% None 

Lithuania Daily TSO Yes None 

Poland Daily TSO No Ex post 

Czech Republic Daily TSO Yes None 

Slovakia Daily TSO 5% Yes 

Hungary Daily Regulator/TSO 2-8% None 

Slovenia Daily Regulator/TSO Yes Ex ante only 
Source: Commission Of The European Communities, Commission Staff Working Document Report On Progress In Creating The 

Internal Gas And Electricity Market, Technical Annex to the Report from the Commission to the Council and the 
European Parliament, SEC(2005). 

B.3.4. STORAGE 

Market participants’ access to storage services varies greatly between EU countries, both in 
terms of transparency of rules and regulations, and in terms of the amount of uncommitted 
capacity available. The IEA reports that with the exception of the Italian Stogit facility, access 
to storage in continental Europe is extremely limited. Only a handful of companies have 
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access to a given storage, and a secondary market for storage services is practically 
nonexistent. Other difficulties identified by the IEA are that: 

• The majority of continental storage capacity is booked reserved long-term contracts;  

• There is a lack of harmonisation and transparency of rules and regulations applying to 
storage operators; and 

• The individual balancing regimes create incentives for companies to hoard storage. 
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APPENDIX C DEMAND AND PRICE FORECASTS FOR THE 
WESTERN AUSTRALIAN GAS WHOLESALE 
MARKET 

C.1. FORECASTS OF MEDIUM-TERM TRENDS 

Published short- to medium-term forecasts assume that as short-term gas supply constraints 
become more marked and prices increase, new natural gas projects are becoming viable. 
However, there is also a consensus that although higher prices are encouraging new 
developments, it is unlikely that new natural gas will reach the domestic market until well into 
the next decade. 

C.1.1. WOODSIDE 

Woodside’s forecast assumes that given recent high prices, existing discoveries are being 
reviewed, including the Reindeer gas field (Santos/Apache) and the Macedon gas field 
(BHPB), (Figure C-). However, it is apparent that, depending on demand growth, new gas 
supplies would be required from the middle of 2013 onwards, and as early as the middle of 
2011.  

Figure C-1: Projected supply and demand (TJ/day) – Woodside  

 
Source: Keith Spence, Woodside Energy Ltd, “Gas supply to Western Australia”, Australian Institute of Energy, 15 August 2007. 

C.1.2. ARGONAUT SECURITIES  

Argonaut expects annual LNG production and domestic gas sales to increase to around 2.1 
EJ and 600 PJ, respectively by 2020. Specifically where demand for domestic gas is 
concerned, Argonaut assume 6 per cent annual growth in demand over the next two years 
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(reflecting a significant number of near-term mining projects and strong state growth), and 
year-on-year growth in demand from then on until 2020 of 4 per cent per annum.  

Argonaut also assume that increasing demand will incrementally be met by supplies from the 
Reindeer and Macedon projects coming onstream in 2010 and 2011, and in the longer term 
from major LNG projects such as Pluto, Gorgon, Wheatstone and Scarborough. This would 
imply a supply gap of around 20TJ/d in 2008 and 70TJ/d in 2009 (Figure C-9). The 
implication of these trends for domestic natural gas prices are: 

• An expected (short term) price spike over the next two or so years; and  

• Longer-term domestic gas prices that are underpinned by LNG costs of production, 
plus a margin. 

Figure C-9: Forecast demand and supply gap 

 
Source: Argonaut, P.17. 
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Figure C-3: Forecast domestic gas prices 

 
Source: Argonaut, P.17. 

C.1.3. APACHE ENERGY 

Apache expect average sales prices to increase to 4.00$/GJ by 2010 and to 4.50$/GJ) by 
2016 (Figure C-).  

Figure C-4: Forecast weighted average gas prices 

 
Source: Apache Energy (Houston Investor Conference, June 2007), cited in Argonaut, P.18. 

C.1.4. SANTOS 

Santos have said that in particular low gas prices in Eastern Australia are a regional and 
global anomaly, and note a step change in domestic gas prices in Western Australia that is 
expected to continue. Some of the factors driving these trends are: 
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A future reliance on less carbon and water intensive electricity generating sources; 

• Trend increases in electricity wholesale prices; 

• High recent gas spot prices in excess of $25/GJ across Eastern Australia; and 

• New gas contracting dynamics, including a move to shorter-term contracts, the use of 
CPI escalation clauses and price reopeners, and a move by generators and retailers to 
establish equity positions.  

Figure C-5: Western Australian gas pricing trend 

 
Source: John Ellice-Flint, Santos, “Value in the Energy Sector”, UBS Resources Conference, 27 June 2007. 

C.2. LONGER-TERM FORECASTS 

C.2.1. ABARE 

ABARE’s energy sector projections are derived using the s E4cast model, a partial 
equilibrium model of the Australian energy sector.93 E4cast relies on trends in economic 
growth, industry outputs, fuel prices and energy efficiency improvements to forecast energy 
consumption.  

Forecast GDP growth is a key driver of projected energy demand forecasts. ABARE estimate 
Australian GDP growth between 2011-12 and 2019-20 at 2.5 per cent a year on average, and 
between 2005-06 and 2029-30 at 2.6 per cent on average. These aggregate forecasts in turn 
translate into state-based forecasts (Table C-). 

                                                     
93  Syed, A., Wilson, R., Sandu, S., Cuevas-Cubria, C. and Clarke, A. 2007, ABARE Research Report 07.24,  

“Australian Energy: National and State Projections to 2029-30”. 
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Table C-1: Future economic growth projections – Western Australia and Australia  

 Average economic growth 

 2005-06 to 2011-12 2011-12 to 2019-20 2005-06 to 2029-30 
Western Australia  3.9 3.1 3.0 

Australia  3.0 2.5 2.6 
Source: Syed, A., Wilson, R., Sandu, S., Cuevas-Cubria, C. and Clarke, A. 2007, ABARE Research Report 07.24,  “Australian 

Energy: National and State Projections to 2029-30”. 

A key factor driving the demand for energy is output of energy-intensive industries (Table C-). 
Between 2005-06 and 2011-12 alumina production is assumed to increase by 37 per cent to 
24 million tonnes. Almost 40 per cent of this increase is accounted for by two expansions in 
Western Australian alumina refineries in 2011: the Wagerup (Darling Ranges) and Worsley 
(Bunbury) refineries. 

Table C-2: Future economic growth projections – Western Australia and Australia  

 Production (Mt) Average annual growth (%) 

 2005-06 2011-12 2029-30 2005-06 to 
2011-12 

2005-06 to 
2029-30 

Iron and steel  7.9 8.8 9.1 1.9 0.6 

Primary 
aluminium 1.9 1.9 2.1 0.3 0.4 

Alumina 17.8 24.4 29.7 5.3 2.1 
Source: Syed, A., Wilson, R., Sandu, S., Cuevas-Cubria, C. and Clarke, A. 2007, ABARE Research Report 07.24,  “Australian 

Energy: National and State Projections to 2029-30”. 

For Western Australia, ABARE forecast an expansion of energy intensive industries, and for 
primary energy consumption to rise from 808 PJ in 2005-06 to 1,437 PJ in 2029-30 
(corresponding to 2.4 per cent a year over the forecasting horizon). Where forecast gas 
consumption in Western Australia is concerned: 

• Gas fired electricity generation is projected to grow at an average rate of 3.4 per cent a 
year; and 

• Natural gas supplied to the Western Australian market is projected to increase from 
around 150 PJ in 2005-06 to 264 PJ in 2029-30. 

C.2.2. ACIL TASMAN 

ACIL Tasman’s forecast relate to expected future fuel costs for electricity generation power 
stations and are estimates for delivered fuel prices, i.e. commodity cost plus transportation 
(Figure C-).94 The following assumptions underpin these forecasts: 

• The price of coal remains the lowest cost fuel and decreases in real terms at 80 per 
cent CPI; 

                                                     
94  ACIL Tasman, “Evaluation of major reinforcement of electricity network”, Final Report, Prepared for Western 

Power, 17 September 2007. 
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• Ex-field prices of gas remain at around 5.00$/GJ until 2012/13, and decline thereafter 
to 4.00$/GJ; 

• Fuel costs for existing power stations are assumed to move to higher costs once 
existing contracts have expired. 

ACIL Tasman’s long-term price forecast for ex-field natural gas of 4$/GJ (2007 prices) takes 
a different view from that of producers such as Woodside. ACIL Tasman does not expect 
domestic gas prices to approach export (LNG) parity, since: 

• Prices at such (historically very high) levels would attract a strong supply side response 
in the form of new field developments; 

• Domestic gas prices in both Western Australia and the Eastern Seaboard have always 
demonstrated a significant level of price divergence from international trends; 

• LNG production is not an option for many Western Australian supply sources (e.g. 
Harriet, John Brookes, Perth Basin), because the field is too small; 

• Natural gas competes with other fuels, such as coal, particularly in electricity 
generation and industrial steam raising; 

• Recent high price outcomes for gas contract sales are a sign of a short-term supply 
shortage, rather than of longer term trends; and 

• While large scale greenfield developments (such as Gorgon, Pluto) are some years 
away, other projects (Macedon, Reindeer/Caribou) can provide substantial domestic 
gas quantities. In addition, there are signs of emerging incremental supply through 
brownfield expansions by Apache Energy. 

Figure C-6: Delivered fuel price projections (nominal) 
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