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Australia Domestic Gas Policy Report 
 

This report has been prepared by Innovative Energy Consulting Pty Ltd (“IEC”) for 

the DomGas Alliance (the “Alliance”) to assist in their ongoing review of the current 

state of Australia’s Domestic Gas Policy vis-a-vis the impact of growing LNG exports 

from Australia and the relatively unchecked behaviour of gas explorers and producers.   

This report also compares Australia’s domestic gas policy to other large gas exporting 

regions and nations overseas that have developed economies.  

 

Among other things, this report aims to provide information, concerns and an 

informed view on the unintended consequences resulting from a lack of effective 

domestic gas policies in Australia.  Gas resource-rich developed economies that 

export gas, either pipeline gas supplies or LNG, tend to have comprehensive gas 

export policies in order to ensure a long term supply of abundant reasonably priced 

gas is available to the domestic market of the exporting country or region, as the case 

may be.  Gas resources, in such countries, are primarily owned by the crown; 

consequently the best long term interest of the general public, the citizens of gas 

exporting countries, must be sought and that typically means that the domestic gas 

market receives the primary benefit from those resources and therefore exports to 

competing countries and economies are permitted only if and when gas resources and 

production capacity are deemed to be surplus to the long term needs of the domestic 

gas market.  While many countries nationalise their gas industry in order to protect the 

interests of its citizens, this is an extreme position that can be avoided with sound 

energy and gas policies.  

 

The Alliance wishes to provide additional information to State and Federal 

Governments and other industry stakeholders to promote a balanced and reasonable 

domestic gas policy across Australia.  Australia has yet to engage in a thorough debate 

regarding the role of gas in Australia’s future and the value of domestic gas demand 

growth compared to export opportunities.  This paper is designed to initiate such a 

debate and to provide compelling reasons why such a debate is crucial at this time.   
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Disclaimer 

 
This Australia Domestic Gas Policy Report is provided to the DomGas Alliance for 

use by its members, namely ERM Power, Burrup Fertilisers Pty Ltd, Gold Fields, 

Fortescue Metals Group Ltd, Dampier Bunbury Pipeline, NewGen Power, Alinta 

Energy, ALCOA Australia, Horizon Power, Newmont Australia, Verve Energy, and 

Synergy. By accepting receipt, it is understood that the Alliance and its members 

waive all rights to any claims against Innovative Energy Consulting Pty Ltd (“IEC”) 

or against Glen W. Gill or any private or public companies to which he is associated, 

arising out of any perceptions, advice or business arrangements based on its contents.  

All contents are subject to verification and possible copyright from original sources 

and independent advice or permission should be sought prior to public disclosure.   

  

Whilst every effort has been made to ensure that the information contained on this 

report is current at the time of compilation, IEC makes no representations or 

warranties, expressed or implied, as to the quality, accuracy or completeness of the 

information. 

  

Any evaluation of opportunities in Australia or elsewhere, or conclusions made from, 

the information contained on this report shall be at the sole risk of the recipient of the 

information. 

  

IEC accepts no responsibility for any loss, whether direct or consequential, suffered 

by the recipient based on any reliance on the information contained on this report or 

any associated presentation material. 

  

For the purposes of this disclaimer, any reference to IEC means Innovative Energy 

Consulting Pty Ltd and any of its related entities and their respective directors, 

officers, employees, contractors, agents and consultants. 
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1 Executive Summary 
 

 

Once considered a waste by-product of petroleum activity and production, gas has 

evolved over the past 5 decades into the most desirable fossil fuel from an 

environmental and efficiency perspective and gas has very important non-energy uses 

for modern society.  Globally, gas share of the total primary energy supply (TPES) is 

increasing and international gas trade is also increasing as many nations have 

inadequate indigenous gas resources or inadequate production rates from those 

resources to meet their growing domestic gas requirements.  Australia is gas resource 

rich and yet lags the OECD average and significantly lags the average of OECD gas 

exporting nations in terms of gas penetration in its TPES.  Australia’s current gas and 

energy policy supports unlimited gas exports from Australia regardless of the impact 

on its already stunted domestic gas industry and the corresponding negative impact to 

its economy and environment.  Innovative Energy Consulting Pty Ltd has attempted 

to assess this conundrum in this report and the major findings are:  

 

 Gas is the only primary energy source that is not a globally traded commodity.  

The unique properties of gas that have resulted in many regional, national and 

continental gas markets invoke a requirement for unique policies and regulation of 

the gas industry much more like what is required for the electricity industry.  

Australia has failed to properly address the gas industry in this regard;   

 

 Access to readily available, low cost gas supplies has, and will increasingly 

constitute a large competitive advantage for developed and developing nations 

worldwide.  As an energy form, gas is by far the cleanest burning fossil fuel and 

its value is increasing along with global carbon consciousness.  The many non-

energy uses for gas are also important components of most developed economies; 

 

 Benchmarking illustrates that Australia clearly lags other OECD countries that 

have abundant gas resources in terms of creating value from that resource and this 

gap is expected to increase under the scenario of increased LNG exports at the 

expense of the health of the domestic gas market.  Gas share of TPES is low, gas 

consumption per capita is low and delivered gas prices to large gas users are 

relatively high;  

 

 It is generally considered to be in the public interest of gas resource rich nations to 

utilise this now preferential hydrocarbon resource from an environmental 

perspective and efficiency perspective as much as possible.  Furthermore 

industrialised nations link access to energy to prosperity and gas is no exception to 

this rule.  Utilising gas as a valuable feedstock supply to the petrochemical and 

power generation sector is considered to be both good stewardship of resources 

and beneficial to the national economy; 

 

 History has proven that countries with large resource endowment do not 

automatically gain an economic competitive advantage over countries that do not 

have such surplus endowment of resources.  Exporting countries have to take the 

necessary precautions to avoid what are known to economists as the Natural 
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Resource Curse and Dutch Disease.  Australia’s large LNG export boom, that is 

well underway, has the capacity to trigger both of these symptoms and the 

subsequent regrets.  Mere “hewers of wood and drawers of water” would remain 

forever poor if they failed to industrialise.  Furthermore sudden shocks to an 

economic system from export booms are not in a country’s best interest; 

 

 Gas resource rich countries rely on a comprehensive menu of interventions and 

gas regulations and policies in order to protect the national interest and the best 

interest of the general public regarding the use of indigenous gas production.  

Benchmarking illustrates that Australia does not manage its gas resources 

adequately to ensure that gas explorers and production companies operate in a 

manner that is consistent with a vibrant domestic gas market; 

 

 Australia needs to have sufficiently comprehensive policies and regulations in 

place in order to control and manage the export of raw commodities.  Simply 

relying on market forces without comprehensive guidelines and controls to 

mitigate inequitable market power is one extreme while nationalising all resources 

is the other extreme.  Neither of these scenarios has proven to serve the public 

interest very well;   

 

 Gas resource rich countries, regions and continents generally export gas only after 

they first develop their own domestic gas market into a vibrant one that has very 

high gas consumption rates per capita and a high gas penetration in the TPES.  To 

do otherwise destroys value and effectively de-industrialises the exporting region.  

If and when indigenous gas production declines, exports are reduced to allow the 

domestic market to continue to access abundant low cost gas supplies;  

 

 Gas exports and a vibrant domestic gas market are not mutually exclusive but it is 

common to have a rather large price differential between gas production serving 

the domestic gas market and gas production serving the export market in a net 

exporting region or country.  This is consistent with the regions or nations best 

interest until free trade agreements are entered into between countries.  The 

convergence of domestic gas prices to LNG export netbacks first in WA and now 

in Qld are clearly not in any party’s best interest except the Australian gas 

producers;  

 

 Simply exporting gas at the expense of the domestic gas market is rarely, if ever, 

in the best interest of the exporting country or region and most certainly not for an 

OECD country.  A healthy, growing and vibrant domestic gas market is 

considered to be a high priority in most large gas producing countries.  Net gas 

exporting countries with developed economies tend to ensure that their domestic 

gas markets have access to abundant reasonably priced gas supplies regardless of 

export levels and export prices and this is not the case in Australia at the moment; 

 

 The absence of a comprehensive domestic and export gas energy policy that 

protects the national interest and the best interest of the general public is a major 

flaw in Australia policy that, most likely, will lead to serious unintended 

consequences; 
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 Australia’s gas resources are owned by the crown and the goals and objectives of 

companies permitted to explore for and produce these resources are often not in 

alignment with the best interest of the general public and the nation.  Governments 

have the power to, and typically do, intervene through the generation and 

enforcement of strict policies and procedures that protect the best interest of the 

original resource owner.  The behaviour and attitude that prevails in the upstream 

sector of Australia’s gas industry would not be tolerated in other OECD member 

countries; 

 

 Russia, Norway, the Netherlands and Canada are major gas exporting nations that 

are comparable to Australia in terms of economic and socio political factors and, 

with the exception of Norway, they all have comprehensive export and, domestic 

gas policies that ensure that a large price differential exists between gas export 

netback prices and domestic gas netback prices in order to stimulate and protect 

the extensive use of indigenous gas in each country.  Norway’s situation is 

justified due to the surplus hydro power generation capacity in Norway and the 

low cost green nature of this abundant energy source;  

 

 Alaska, Texas and Alberta are examples of large gas supply regions within OECD 

countries that have gas policies and regulations that ensure low delivered gas 

prices regionally while embracing reliable gas exports from the producing region 

for surplus gas supplies;   

 

 To the extent that Australian LNG exports result in domestic gas demand 

destruction and/or upward domestic gas price pressures then unlimited LNG 

exports and the associated sterilisation of gas reserves dedicated thereto have 

serious macroeconomic consequences.  The recent demands by Qld CSG 

producers for export parity pricing will have significant economic and 

environmental consequences.   

 

 The development of gas import dependence – whether the gas sector was 

developed on domestic gas or based on imported gas – typically plays the decisive 

role for differences in gas pricing mechanisms which have developed in different 

regions of the world.  Countries whose gas consumption can predominantly be 

supplied by domestic gas production have regulatory control, should they wish to 

use it, of supply (upstream) and demand (downstream) and thus a major influence 

on the gas pricing mechanism that is employed in that country.  Therefore in 

reference to Australia’s situation, Japan’s gas supply costs to consumers (i.e. gas 

export prices received by Australian LNG sales) should have no bearing on 

Australia’s gas supply costs to domestic consumers.   

 

 North America, and increasingly Europe, relies on intense gas to gas competition 

whereby multiple sellers and multiple buyers trade for gas on a short term basis, a 

concept yet to be employed effectively in Australia.  Gas pricing and other sale 

terms found in long term gas supply contracts with Australian large gas consumers 

reflect engineered gas supply shortages, market bearable pricing and other market 

control tools utilised by gas producers.  This anti-competitive behaviour has 
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escalated now that the world LNG market for Australian gas exports has improved 

in terms of pricing and demand.  This is not in the national interest;  

 

 Security of gas demand is as important as security of supply for the gas industry is 

capital intensive and the infrastructure that it is held hostage to is specialised and 

exclusively used for gas.  Domestic gas demand is a much more secure market 

than are exports and domestic gas demand with its vast network of infrastructure 

takes much longer to build than does an export industry, including long lead time 

LNG export facilities.  Consequently, demand destruction in the domestic market 

due to high domestic gas prices, uncertainty over the availability of affordable gas 

supplies and declining trust in the gas industry and in government regulation and 

policies pertaining to the gas industry is to be avoided.  While it may take a 

decade to build gas export facilities it takes multiple decades to build a vibrant 

domestic gas market;  

 

 The unanticipated shale gas production boom in the U.S. has resulted in stranded 

LNG import terminals and re-gasification assets in the U.S. and on the east coast 

of Canada that were largely built less than 7 years ago to offset declining 

indigenous North American gas supplies.  This is a clear example of how 

unreliable LNG trade between continents and regions can be in the long term and 

how security of gas demand is much higher in the domestic gas market than exists 

for LNG exports regardless of contracts.  The domestic gas market in an OECD 

country will always be there to the extent that indigenous gas production is priced 

reasonably.  Australia’s domestic gas market should be valued by gas producers 

operating in Australia and the ultimate resource owner, the crown, for in the 

longer term indigenous gas always has a large transportation cost advantage over 

future gas imports to that market (i.e. PNG pipeline gas or LNG imports);   

 

 Benchmarking to other OECD countries in general, and to those with abundant 

gas resources in particular, reveals that significant efficiency gains and other 

advantages to both gas consumers and gas producers could be achieved if policy 

and structural changes were introduced in Australia.  Australia has recently 

attracted and continues to attract significant capital investment in its upstream 

sector of the gas industry and it needs to adopt policies that continue to support 

both this upstream investment and ensure that its domestic market has access to 

readily available low cost gas supplies.  These activities are not mutually 

exclusive as demonstrated by many large gas producing regions overseas; 

 

 The influence of increasing gas exports (pipeline gas or LNG) from most large gas 

exporting regions on domestic gas prices is usually the opposite to what has 

happened in WA and is currently occurring in Qld and the east coast of Australia.  

Larger exports usually mean larger surpluses of indigenous gas resources and that 

normally translates into downward pressure on domestic gas prices since exports 

are typically controlled in order to ensure ongoing security of supply and price 

benefits to the domestic market.   
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 The many unchallenged claims by gas producers across Australia that the 

domestic market now must compete with exports vis-a-vis gas price reflect a new 

pinnacle of what has for some time been an escalation of market power and 

market manipulation.  Most consultants in Australia echo the producer rhetoric 

which is another major concern.  Quite the opposite to Australia, is the U.S. where 

proposed gas export projects have to demonstrate how they will reduce prices and 

price volatility in the domestic U.S. gas market to the satisfaction of the U.S. 

Department of Energy (DOE).  Furthermore, the DOE constantly monitors the 

situation and if necessary will revoke the export licence to the extent that it fails to 

demonstrate that it remains in the national interest.  The DOE has stated in its 

conditional approval of the recent Sabine LNG export licence:  "We intend to 

monitor those conditions in the future to ensure that the exports of LNG 

authorized herein and in any future authorizations of natural gas exports do not 

subsequently lead to a reduction in the supply of natural gas needed to meet 

essential domestic needs.  The cumulative impact of these export authorizations 

could pose a threat to the public interest. DOE is authorized, after opportunity for 

a hearing and for good cause shown, to take action as is necessary or appropriate 

should circumstances warrant it.  Furthermore, DOE/FE will evaluate the 

cumulative impact of the instant authorization and any future authorizations for 

export authority when considering any subsequent application for such authority." 

 

 Exports to a gas market where higher gas prices prevail may yield a price 

advantage to the exporter and to the Government in terms of its royalty revenue 

from gas production allocated to that export sale but there should be no linkage 

between higher international gas prices under export activity and the domestic 

gas market prices of the exporting country or region.  To the extent that export 

prices are low, there is often an export floor price equal to the domestic gas 

market wellhead price prevailing in the exporting country to alleviate the 

‘dumping of resources’ to competing economies.  Domestic gas production for 

domestic gas consumption in a net gas exporting nation or region should be 

priced on the basis of the availability of supply to that market and, in turn, the 

marginal costs of indigenous gas production.  Contrary to the allegations by 

Australian gas producers, the price received from exports is irrelevant.  Any 

convergence of these two prices, unless under a floor pricing policy for exports, 

is a symptom of market power abuse and market failure.   
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2 Background 
 

 

This report has been prepared by Glen Gill, Managing Director of Queensland based 

Innovative Energy Consulting Pty Ltd (“IEC”) for the DomGas Alliance (“the 

Alliance”) as they continue to seek policies and practices in Australia that ensure a 

long-term supply of competitively priced gas and thereby ensure that Australia’s gas 

resources are developed and utilised in a manner that is consistent with the public 

interest.   The Alliance objectives of promoting security, affordability and diversity of 

gas supply is in alignment with what is typically considered to be in the public interest 

of OECD countries and other emerging economies that have abundant indigenous gas 

resources.   

As the Norwegian proverb says, “The afterthought is good, but forethought is better.”  

This report was commissioned by the DomGas Alliance as they search for answers to 

the conundrum facing them and other gas consumers across Australia.  Unintended 

consequences can hopefully be avoided to the extent that sufficient forethought exists 

among gas industry stakeholders.   

This report provides insights based on the extensive experience of Glen Gill managing 

the operations of some of the world’s largest gas production and trading companies 

based in Canada and Australia in the 1980’s and 1990’s and his extensive consulting 

experience in the gas industries of Canada and Australia since that time.  This report 

has also been prepared taken into account reports and studies done by world leading 

and objective organisations such as the Energy Information Agency (EIA) of the U.S., 

the International Energy Agency (IEA) and Canada’s National Energy Board (NEB). 

A summary of Mr. Gill’s qualifications and experience regarding various gas industry 

models and structures, domestic gas and export policies and gas de-

regulation/liberalisation initiatives is attached as an appendix to this report.    
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3 Gas Industry 
 

 

3.1 Introduction to Gas 
 

Although naturally occurring gas (essentially methane or CH4 plus some longer 

hydrocarbon chains and slight impurities – Table 1) has been known since ancient 

times, its commercial use is relatively recent.  In about 1000, B.C., the famous Oracle 

at Delphi, on Mount Parnassus in ancient Greece, was built where natural gas seeped 

from the ground in a flame.  Around 500 B.C., the Chinese started using crude 

bamboo “pipelines” to transport gas that seeped to the surface and used it to boil sea 

water to get drinkable water. 

Table 1.  Gas Composition Ranges 

Chemical 

Component 

Chemical 

Composition 

Range for typical 

Gas Productions 

Methane CH4 70-98% 

Ethane C2H6 0-20%* 

Propane C3H8 0-20%* 

Butane C4H10 0-20%* 

Pentane plus C5H12 plus longer 

hydrocarbons 

0-5% 

Carbon Dioxide CO2 0-8% 

Oxygen O2 0-0.2% 

Nitrogen N2 0-5% 

Hydrogen Sulphide H2S 0-5% 

Rare gases Ar, He, Ne, Xe trace 

Notes  

*ethane, propane and butane together account for 0 to 20% of 

gas  

** rare gases include argon, helium, neon, and xenon 

 

The first commercial use of gas is thought to have occurred in Britain.  Around 1785, 

the British used gas produced from coal to light houses and streets.  During most of 

the 19th century, gas was used almost exclusively as a source of light, but in 1885, 

Robert Bunsen's invention of what is now known as the Bunsen burner opened vast 

new opportunities to use natural gas.  Once effective pipelines began to be built in the 

20th century, the use of gas expanded to home heating and cooking, appliances such 
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as water heaters and oven ranges, manufacturing and processing plants, and boilers to 

generate electricity. 

It was not uncommon to flare gas as it was once considered to be a waste by-product 

in the search for and production of oil.  Many underdeveloped regions and countries 

still flare large quantities of gas today.  Gas flaring is prohibited in most developed 

countries due to environmental concerns and the fact that the value of gas has 

increased significantly over time.  Today Nigeria flares more gas than any other 

country in the world and has been pressuring the petroleum companies operating there 

to develop value adding outlets for the gas.  LNG export is the main tool for gas 

monetisation in that country.   

In the 1960’s gas became important as a fossil fuel and the use of gas in large 

quantities commenced.  Today gas is a vital component of the world’s supply of 

energy.  The use of gas globally and its market share of primary energy, has increased 

over the past two decades as the ‘dash to gas’ continues to be of paramount 

importance to developed economies as they focus on cleaner burning, more efficient 

energy sources.  Gas is widely recognised and embraced by such countries as the 

hydrocarbon fuel of choice.   

Gas supplies around one-fifth of the globe’s energy needs, compared with one-third 

from oil and one-quarter from coal (Figure 1).  Gas is the cleanest-burning fossil fuel, 

producing significantly lower carbon emissions than coal or oil, as well as lower 

levels of other pollutants.  Gas is a versatile fuel and very simple to use, as it can be 

burned or used either as feedstock for other products or to power fuel cells. 

 

Figure 1  World Energy Consumption By Fuel* 

 
 

 

There are two main technologies for transporting and trading gas: 
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 pipelines, where gas is transmitted under high pressure through steel pipes 

over long distances; and 

 LNG, where gas is cooled to a liquid at minus 160 degrees Celsius in large 

‘trains’, reducing its volume by more than 600 times for transport in 

specialised tankers. 

International pipeline trade is around twice the size of LNG trade.  However, LNG is 

more economic than pipelines over long distances, particularly across oceans. 

Accordingly, it is used to bring production to market from remote or ‘stranded’ gas 

fields, provides traditional pipeline customers with alternative supply options from 

further afield, and is particularly useful in servicing coastal population centres. LNG 

accounts for nearly three-quarters of long-distance gas trade.   

 

The top gas producing nations are compared to Australia in Table 2 below: 

 

Table 2  Largest Gas Producing Nations Compared to Australia 

Country 2011 Gas Production Percent of Global 

Gas Production Bcm/a Tcf/a 

U.S. 651 23.1 20.0% 

Russia 607  21.5 18.5% 

Canada 161 5.7 4.9% 

Iran 152 5.4 4.6% 

Qatar 147 5.2 4.5% 

Norway 101.4 3.6 3.1% 

Netherlands 64.2 2.3 2.0% 

Australia 45 1.6 1.4% 

Source:  BP Statistical Review 2012 

 

Russia, Qatar and Iran have collectively held over 50% of proven gas reserves but this 

is quickly changing with the unconventional gas boom that is sweeping the globe.  

Qatar is the largest LNG exporter and the major pipeline gas exporters are Russia, 

Norway and Canada in declining order of size.   

 

While international LNG trade is growing rapidly it represented less than 10% of 

world gas production and only approximately 30% of international gas trade in 2010 

(Figure 2).  To suggest that LNG trade and prices related thereto should dictate the 

price of pipeline gas supplies serving domestic gas markets of a gas resource rich 

country like Australia is not sensible.  LNG trade should only impact the cost of gas in 

LNG importing countries and only on a weighted average cost basis commensurate 

with its share of the gas supply for that nation.    

 

It is important to also note that gas is not just the most desirable fossil fuel from an 

environmental perspective but also has very important non-energy uses.  The 

petrochemical industry based on gas as a feedstock for the creation of fertiliser, 

plastics, and many other derivatives is an important sector in most OECD countries 

that have abundant indigenous gas resources.  The importance of gas as a feedstock in 

addition to its role as a critical fossil fuel is important to note.  High gas prices not 
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only increase the cost of energy to nations but also impedes industries such as 

fertiliser, chemicals, glass, paper and steel, as well as the farms and Australian 

businesses that use these products.  High gas prices drive up production costs for these 

industries reducing their economic competitiveness in global markets.  Under a higher 

domestic gas price environment, companies in Australia will be forced to shut down 

Australian facilities and relocate operations to other countries where gas costs are 

lower, adversely affecting the Australian economy.  For example, significant gas 

demand destruction in the feedstock gas sector of the gas market and adverse impact 

on the U.S. economy occurred from 2000 to mid 2009 due to high gas prices.   

 

Figure 2.  International LNG Trade 

 
 

3.2 Differentiating Gas from other Fossil Fuels and 
Forms of Primary Energy 

 

The major forms of primary energy are coal, oil and other liquid hydrocarbons, 

uranium and gas (also commonly referred to as natural gas).  Coal, oil, other liquid 

hydrocarbons such as NGL’s and uranium are all very similar in that the markets for 

each have evolved into liquid global commodity markets where price discovery and 

transparency exist.  Therefore no one region or group of suppliers, traders or end users 

can, in theory, manipulate the market price.  Anti-competitive behaviour, price 

collusion, etc are of little to no concern to market participants.  These global 

commodities are easily transported and stored, thereby lowering barriers to 

international and inter-continental trade.  While price differentials may exist from a 

predominantly supply region to a predominantly consumption region reflecting 

transportation and storage costs, this price differential is typically a small fraction of 

the overall price and is therefore not a major concern to world buyers and sellers of 

these primary energy commodities.   Consequently, while energy policies will address 

security of supply and supply logistics, etc with respect to these primary energy 

resources, they tend to get less attention in these regards to gas.      

Gas is one of the cleanest, cheapest and most efficient sources of energy.  It is a 

necessary component of an environmentally-friendly economy.  Gas will also act as a 

bridge to the ‘hydrogen society’ and/or renewable energy that could play an important 
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part in future energy supply.  However, the future market for gas will, of course, 

depend heavily on the future development of the gas price in relation to prices of 

competing fuels such as oil and coal.  Over time oil has been increasingly less of a 

competitor to gas due to the many properties of oil that differentiate it from gas, not 

the least of which is its liquid form and scarcity of oil compared to gas globally.  

Abundant gas resources exist on a global basis and the cost of delivered gas to large 

gas users is generally decreasing as gas pipeline infrastructure serving that sector 

becomes depreciated and as the upstream gas industry becomes more efficient.  The 

new wave of unconventional gas resource development is definitely a game changer 

globally.   

Unlike the other forms of primary energy, gas needs highly capital intensive bulk 

storage and delivery systems and cannot be economically pipelined between 

continents and between some regions within continents such as Alaska within North 

America.  Putting gas on a boat by first converting it to LNG is a major achievement 

that remains a very small portion of gas movements.  Consequently the gas industry is 

very fragmented and regional in nature much like the electricity industry.  This creates 

a monopolistic business structure historically held together by bilateral long-term 

take-or-pay delivery terms utilising infrastructure that is economically regulated in 

order to create a level playing field and to mitigate the extraction of monopoly rents 

by those with market power.  Gas is also by far the cleanest burning fossil fuel and 

consequently is in high demand in developed countries that strive for sustainability 

and lower environmental impact. 

Gas pipeline supplies continue to dominate the world gas industry with 90% of all gas 

production in 2011 sold as pipeline gas supplies to end users with the remaining 10% 

converted to LNG and then re-gasified.  While movement by gas pipelines is a much 

higher percentage of the delivered cost of gas to consumers than the freight costs 

associated with other primary energy resources, gas pipeline costs across entire 

continents remain small compared to the cost of converting gas to LNG, shipping the 

LNG by special purpose ships overseas to another country and then re-gasifying at the 

receiving port.  For example, Canadian gas production travels on average several 

thousand kilometres by gas pipeline and yet on a delivered basis the price of such gas 

is far less than the cost of LNG supplies into Asia and Europe.  While inter-country 

LNG trade is increasing, it accounted for less than 1/3 of the inter-country gas trade in 

2011 (Figure 3).  Only 30% of gas production worldwide is traded internationally 

compared to in excess of double that for oil.   

The abundance of gas pipelines, trading hubs and gas storage facilities in many 

OECD countries has allowed pipeline gas supplies in such countries and regions to 

become much more like other primary energy forms in terms of tradability in open 

and free markets.  The North American (Canada and the lower 48 states of the U.S.) 

and the U.K. gas markets exhibit fully competitive gas on gas competition whereas 

the remainder of the world’s pipeline gas supplies continue to exhibit various degrees 

of immaturity and inefficiency.   

The LNG sector of the gas industry remains very immature and continues to rely on 

long term bilateral contracts.  This sector of the gas market is dominated by relatively 

few participants and projects tend to be vertically integrated.  Pricing formulas, 
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indexation, reserve dedication, etc are the hallmarks of the LNG supply industry.  

Asian spot LNG trade is generating published reports of spot market prices but these 

are still based on an illiquid market and not yet incorporated in mainstream contracts 

which are still generally linked by various formulae to the Japanese Customer Cleared 

(JCC also known as Japanese Crude Cocktail) average landed crude prices.  

Figure 3.  2011 International Trade Comparison 

 

The physical characteristics of gas will remain an inhibitor to the formulation of a 

global gas market such as exists with most commodities.  Asia and European gas 

prices are, for the most part, linked by escalation formula to oil prices.  Europe has a 

portfolio of gas pricing mechanisms depending on whether the gas is imported LNG 

or pipeline supplies from Russia or whether the gas was produced in Europe.  In many 

markets gas prices are regulated in one manner or another – notably to relatively low 

levels in Russia and the Middle East.  The only fully competitive gas markets are 

found in the L48 U.S., Canada and the U.K.  The continental U.S./Canada and the 

U.K. market have hub derived prices that reflect gas on gas competition at gas supply 

hubs across North America (notably Alberta in Canada and the Henry Hub in 

Louisiana, U.S. and at the National Balancing Point in the U.K.).   

The necessary first step to a competitive free market for gas is transparent spot or 

short term trading prices.  Belgium, the Netherlands and Germany now have dynamic 

hub price quotes while spot gas market price indicators are emerging in France, Italy 

and Austria.  During a recent period of gas surplus in Europe and with the impact of 

slow liberalisation of markets, sellers conceded to buyer demands to incorporate spot 

pricing into price formulae of long-term take-or-pay contracts.  There is still a wide 

debate in Europe as to whether gas prices in Europe will shift away from crude oil and 

product price links and become more related to fundamental gas market 

supply/demand balances as was done in North America a couple of decades ago.   Gas 

prices in North America have been de-linked to oil for some time and the variance 

between gas prices and oil prices in North America has been volatile and increasingly 

divergent.  

The unique characteristics of gas result in several heightened areas of concern for 

most developed countries.  Firstly, security of supply is more important for gas than 

for oil because gas supply outages involve much greater mitigation problems since 

gas supplies cannot readily be made available without an integrated pipeline grid with 

embedded gas storage facilities.  Secondly, transportation issues and questions of 
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flexibility of supplies in gas markets cause concerns on the demand side in particular: 

in case of supply disruptions, ability to receive gas from other sources may be very 

limited.  Thirdly, there is often a tight linkage between gas producers and gas 

consumers, so any interruption of the flow would risk devaluing the entire investment 

– both upstream and downstream.  This linkage is particularly strong since domestic 

gas trade is held hostage to the gas pipeline grid.  

3.3 Energy Resources/Consumption GDP Correlation  
 

There is an overwhelming correlation between firstly energy resource endowment 

with energy use per capita and with energy use per capita with per capita annual gross 

domestic product (GDP).  As all economies develop, hydrocarbon consumption per 

capita increases (Figure 4). 

 

Figure 4.  Correlation of Hydrocarbon Consumption to GDP 

 
 

Developed economies with large resource endowments typically use many of those 

raw resources within that nation to create wealth and prosperity.  Consequently 

Canada, Saudi Arabia and the U.S. lead the world in terms of energy use on a per 

capita basis.  One would expect Australia to be among the leaders in that regard given 

its natural resource endowment and proximity to Asian markets for value added 

exports.   

 

It is rather precarious for a country to depend on exports since export markets can be 

very volatile in terms of pricing and demand.  The development of a vibrant domestic 

market is always preferable to simply exporting raw commodities.  Unlike oil, the 
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world is awash in gas resources, thereby making it very vulnerable as a sustainable 

export.  While Canada relied on the U.S. gas market for at least 50% of its gas 

production in the past, it is increasingly obvious that the L48 U.S. no longer requires 

imports of Canadian pipeline gas.  If Canada had not developed an extremely large 

domestic gas market (one of the highest per capita use of gas worldwide) and entered 

into the Free Trade Agreement with the U.S., Canadian gas resources would soon 

have to rely on new expensive LNG export facilities and world LNG trade and 

abandon all of its extensive gas pipeline infrastructure connecting its gas supplies to 

U.S. gas markets. 

 
Figure 5.  Comparison of Energy Consumption per Capita for Select Countries 
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4 Australia’s Gas Resources 
 

 

4.1 The Role of Gas in Australia to Date 
 

The role and corresponding value of gas has changed dramatically since its discovery.  

Most gas prone regions of the world once flared gas as it was often associated with oil 

production and once considered to be a rather non-valuable by product of oil 

production.  The U.S. is a notable exception in that it prohibited the use of gas for 

electricity generation from 1971 to 1983 since gas was considered to be in scarce 

supply and too valuable a form of energy for this application.    

As gas related pipeline and distribution infrastructure rolled across developed nations 

such as Australia and the environmental benefits and efficiencies associated with the 

use of gas were realised, gas evolved into the fossil fuel of choice for many energy 

related applications with the exception of transportation fuel.   Australia’s domestic 

gas market grew from the 1960’s across Australia as gas proved to be an important 

and cost effective fuel.  Australia’s gas consumption is currently dominated by power 

generation, industrial and mining processing requirements and the petrochemical 

sector (explosives and fertiliser).   

LNG exports from Australia to resource poor countries in Asia commenced in 1989 

and have grown substantially since that time to approximately 50% of overall gas 

demand in 2011 (Figure 6).  It is important to note that, contrary to the popular notion 

expressed by Australian gas producers that LNG exports always demand a price 

premium over the domestic gas market, the netback price of LNG exports at the 

wellhead of the North West Shelf project over the initial decade of operations were 

significantly less than the netback price at the wellhead received from the Western 

Australia domestic gas market.  Oil prices were extremely low compared to today and 

the cost of converting gas into LNG and shipping LNG overseas is extremely high 

compared to processing gas for sale as pipeline gas into the domestic gas market.  The 

netback price at the wellhead is an ‘apples to apples’ comparison of these two market 

choices and the price at the wellhead for domestic sales far exceeded that for LNG 

sales over that period.  Woodside Petroleum, the operator of Australia’s first LNG 

export project, often in the 1990’s referred to the North West Shelf LNG project as 

the “$12 billion flare”.  In order to discourage the comparison of netback prices from 

LNG sales to the much higher priced domestic gas sales, the North West Shelf joint 

venture reported revenues from LNG sales either FOB or DES in Japan.  It is most 

interesting that gas producers did not argue for price parity between LNG exports and 

domestic gas prices at that time.  The value of LNG sales from Australia has 

fluctuated with oil prices and the timing of new LNG export facilities vis-a-vis global 

LNG demand. 

LNG exports have been a key to monetisation of large, otherwise stranded gas 

resources located offshore Australia, in both the Timor Sea and offshore WA.  While 

Australia’s gas producers claim that the domestic gas market is not large enough to 

absorb the gas production from such large projects, the giant onshore gas fields 

located in Papua New Guinea (PNG) were relying on growth in primarily the 
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Queensland gas market in order to justify the construction of a $3.5 billion, 3,200 km 

gas export pipeline project to Queensland in the late 1990’s and first decade of 2000.   

Queensland’s gas market at that time was only 50 PJ/a and yet ExxonMobil and 

Chevron both proposed to pipeline at least 140 PJ/a of new gas supplies into the Qld 

gas market from PNG. This feat required new gas fired power generation facilities 

and a much greater penetration of gas in the east coast of Australia’s energy sector. 

 

Australia’s domestic gas market has provided the necessary impetus for Australia’s 

gas production and supply chain development from the discovery of gas in Roma in 

the early 1960’s until oil linked LNG prices became profitable in 1999.  It is entirely 

inaccurate and inappropriate for Australian gas producers to make claims today about 

how they have historically been disadvantaged by supplying Australia’s domestic gas 

market and to make threats to not supply this market in the future unless and until it 

delivers the same netbacks to them as does LNG exports (i.e. parity pricing between 

LNG exports and the domestic gas market).   

While Australia’s domestic gas market has grown substantially since the late 1960’s, 

it does not reflect the abundant low cost gas resources that exist across Australia.  For 

example, Australia lags other major gas supply regions such as Western Canada, 

Russia and the south west U.S. in every benchmarking category that examines 

efficiency, gas penetration and low gas supply cost to consumers.  There is little much 

value adding to gas in Australia in terms of converting gas feedstock into various 

goods for both the domestic market and for export including:  fertilizers, methanol 

and gas to liquid products.  Australia also lags many OECD countries in terms of the 

use of gas for electric power generation.  

The export of gas from Australia in the form of LNG commenced in 1989, lagging the 

introduction of pipeline gas supplies into Australia’s domestic market by more than 

two decades and into Western Australia’s domestic market by five years.  There is 

little doubt that the sale of gas into the domestic market long before LNG was 

exported from Australia’s first LNG export project, the Northwest Shelf project, was 

the catalyst for attracting petroleum exploration and gas production development 

across Australia.  LNG sales from Australia were only contemplated when gas 

discoveries were sufficiently large that they could not in a reasonable time frame, be 

absorbed in Australia’s relatively small domestic gas market.  The lack of a 

continental Australia gas market has further exacerbated this issue.   

While many large gas discoveries were made in Australia after the operation of the 

North West Shelf LNG project, the world LNG market was not, until recently, 

growing very fast and long term restrictive GSA’s between incumbent gas suppliers 

and gas users/retailers discouraged the development of new gas supplies.  There was 

very little attempt to aggressively grow Australia’s gas market under a surplus gas 

supply scenario for gas sale margin maximisation by a few dominant gas producers 

acting effectively as regional gas supply cartels had little to no interest in the 

promotion of more gas sales at lower prices; thereby placing downward pressure on 

their profit margins.  This behaviour of excess market power and market manipulation 

has been the hallmark of Australia’s gas industry and is apparently endorsed by 

various regulators and governments.   
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Figure 6.  Australia's Historical Gas Markets 

 
 

Australia’s LNG export capacity was increased to 24 mtpa in March, 2012 with the 

addition of the Australia’s third operating facility, the Pluto liquefaction plant in WA.   

Japan has dominated Australia’s LNG trade to date but this customer base is 

diversifying as many other countries are commencing to contract for Australia 

sourced LNG supplies (Figure 7)  Japan has been paying a higher price for LNG than 

other importing countries and the recent ban on nuclear power by Japan has made this 

a topic of concern.   

Figure 7.  Australia LNG Exports by Destination. 
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The price of oil linked LNG supply contracts in the Asia-Pacific LNG market have 

risen over the past few years as a result of high oil prices.  The average cost of 

Japanese LNG imports from Australia has doubled since its trough in 2009.  Figure 8 

compares price differentials between the netback price to the plant gate of LNG 

exports from Australia to Japan and both the UK spot gas price at the NBP and the US 

spot gas price at Henry Hub.  There is very little if any correlation between LNG 

netback pricing into the Asia-Pacific LNG market and domestic gas pricing derived 

from gas to gas competition in a liquid gas market.  To suggest otherwise is self 

serving and reflects an unchallenged position of market power.  The fact that most 

government and Australia based consulting firms generated gas price forecasts that 

mimic the rhetoric of price parity between Australia’s domestic gas market and the 

LNG export market is a strong indication of the relatively unchallenged market power 

and influence that gas producers have across Australia.   

Figure 8.  Comparison of Japan LNG Sale Prices to NBP & 
Henry Hub Prices 

 

Australia has emerged as the major centre for investment in LNG production.  New 

capacity equivalent to nearly one-third of global trade is currently under construction 

worldwide, of which around two-thirds is located in Australia.  It is rather convenient 

for gas producers in Australia to now threaten to essentially discard the domestic gas 

market or at least the price sensitive component of it in favour of a greater share of the 

world LNG market.  This attitude illustrates a total lack of respect for the citizens of 

Australia who are the actual owners of the gas resource.  Most OECD countries would 

not begin to tolerate such anti-competitive behaviour and the resultant loss of 

Australia’s low cost abundant gas supplies for its domestic gas market.  

 

Australia has 70% of global LNG capacity under construction and is the world’s 

fourth largest LNG exporter generating A$10.4 billion in 2010/11, up from A$5 
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billion in 2006/07.  By 2017, based on proposed and committed new LNG export 

projects, Australia’s LNG production capacity is projected to increase from the 

current 24 mtpa to in excess of 70 mtpa, potentially making Australia the world’s 

largest LNG producer (Figure 9).  

 

Figure 9.  Australia's LNG Export Growth 

 

 

4.2 Australia’s Abundant Gas Resource Base 
 

Based upon the widely accepted analyses of industry experts, Australia has available 

an unprecedented abundance of proven, economically recoverable gas resources.   

Australia has historically more than replaced gas production with proven reserve 

replacement since the discovery of gas in the 1960’s (Figure 10) and the Reserve Life 

Index or R/P ratio for Australia is extremely high (refer to Figure 11) for an OECD 

country.   In comparison, North America’s R/P ratio typically fluctuates between 8 to 

10 years.  Australia’s vast gas resource base has recently attracted much attention due 

to the opportunity to export high value LNG to developing countries such as India, 

Korea and China.  Australia has aspirations to overtake Qatar as the world’s largest 

LNG exporter within the next decade.  There is little doubt that LNG exports will 

continue to play an important role in the monetisation of Australia’s large gas 

resources.   

 
Australia has exceeded 100% of annual production replacement since the genesis of 

the gas industry.  The annual replacement rate varies from a high of 800% to well 

over 100% every year since gas production commenced in 1969.  To suggest that 

security of gas supply is achieved only by entering into long term GSA’s with 

dedicated gas reserves does not reflect the large gas resource base that exists in 

Australia and the very young stages of gas production and development.   
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Figure 10.  Australia's Historical EDR Gas Growth 

 
 

 

Figure 11.  Conventional Gas R/P Ratio 

 
 

It is important to appreciate that there are two main actors on the gas supply side:  the 

resource owner representatives, state and federal governments, which make decisions 

determining the depletion of its resources, and the producing companies, which make 

the decision to invest in Australia’s exploration and production sector of its gas 

industry.  As always, these two positions must be balanced in order to maintain a 

sustainable resource development scenario.  Decisions on developing resources for 

production rests with the resource owner, and these decisions are influenced by the 

need to optimise the resource rent, the value of a healthy and robust domestic gas 

market and other benefits from depletion of finite resources.  If there is sufficient gas 
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supply made available to the domestic gas market, a competitive and liquid gas 

market may evolve; however, downstream regulation alone will only influence 

demand and the price elasticity of demand, especially from the crucial power 

generation sector.  Rarely will such downstream regulation create gas to gas supply 

competition.    

 

Figure 12.  Australia CSG R/P Ratio 

 
 

Australia’s combined identified gas resources, excluding shale gas, are around 11.1 

trillion cubic metres (tcm), equal to some 184 years of gas at current production rates, 

government agency GeoScience Australia estimated in its 2012 assessment study.  BP 

statistical review pegged Australia’s R/P ratio at 84 years.  

 

Australia’s R/P ratio can be compared to 12.4 years for Canada, 13 years for the U.S., 

and 4.5 years for the U.K.  The global R/P ratio was approximately 64 years as of 

2011 and the OECD average was 16 years.  Australia’s R/P ratio is comparable to the 

non OECD country average of 90 years.  Australia’s R/P ratio is indicative of an 

undeveloped economy in a resource rich country.  Resource rich developed 

economies tend to generate large domestic gas demand (i.e. Alberta, Canada) and 

convert gas resources into value adding exportable goods thereby creating jobs and 

multiplying the benefits from its gas resources.  There is always a limit to how large a 

domestic gas market can become given the population, etc of the resource rich 

country but Australia’s domestic gas market is currently smaller than that of the 

province of Alberta, Canada.  There has been very little effort in Australia to grow its 

domestic gas demand commensurate with its gas resource endowment.  

 

4.3 Past Government Intervention 
 

While Australian governments have not intervened in its oil and gas industry in the 

past via the creation of a national petroleum company and/or the regulation of gas 

prices as many other countries have, various governments have over the history of 

Australia’s gas industry intervened significantly with commercial GSA arrangements 

in order to support the commencement of gas pipeline projects and the development 
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of various large gas supply facilities, including the northwest shelf LNG project.  In 

relation to such projects, governments tabled long term GSA’s with onerous terms and 

conditions to large end users of gas and gas reticulation companies in order to support 

gas producer demands for the purported financing requirements of various gas field 

developments.  The North West Shelf (NWS) LNG and domestic gas project was no 

exception for it had significant financial and commercial support by both the State and 

the Commonwealth.  The WA government built and funded the DGNGP and Alcoa 

and SECWA were strongly encouraged to guarantee secure and predictable cash flows 

to the NWS project via 20 year take-or-pay (TOP) GSA’s.  Such price and volume 

guarantees by gas consumers and gas reticulation companies and gas pipelines built 

and funded by governments was the standard arrangement throughout Australia 

throughout the first three decades of the development of the Australian gas industry.   

 

More often than not the gas price under the GSA’s was not sufficiently low to enable 

sufficient growth in the domestic gas market to absorb the TOP obligations which 

resulted in the purchase of gas that could not be taken and therefore left in the gas 

field as banked for possible future delivery depending on the TOP gas recovery 

mechanism.  For example, by the mid 1990’s SECWA had paid well over $300 

million to the NWS project for gas that it had not received.  The financial hardship to 

SECWA was such that the Commonwealth provided $117.1 million ($1985) to 

SECWA from 1985 to 2005 from its royalty revenues to assist with the mitigation of 

this financial burden.  While most gas development projects worldwide are funded 

from the corporate balance sheet of companies sufficiently large to fund and develop 

such projects the model in Australia in the past has been to guarantee cash flow to 

fairly small domestic gas producers in order to enable them to build and operate gas 

projects without forcing them to decrease their working interest by bringing in large 

international petroleum companies as partners who bring the necessary financial 

capability.  Consequently, the commitments that large end users, electricity generators 

and gas reticulation companies had to make to gas producers in Australia have 

historically been far greater than would be that observed overseas.   

 

It seems only reasonable that given the current situation in Australia that adequate 

government intervention exist to protect the ongoing requirements of its domestic gas 

market for readily available, reliable, low priced gas supplies.  This is what one 

expects to happen in an OECD country that relies on clean energy and many gas 

derivatives made in the petrochemical industry for its quality of life.   

 

4.4 The Future Role of Gas in Australia  
 

The major question that this report attempts to answer is:  What is the future role of 

gas in Australia?  There is no question that Australia has an extremely large gas 

resource endowment. Australia’s gas resources have also proven to be very attractive 

to international petroleum companies, especially over the past decade.  Investment 

rates in the upstream sector of Australia’s gas industry over the past decade and 

projections into the next decade reflect the quality of the gas resource and the 

attractiveness of Australia to large petroleum companies for major investments.  

Growing world LNG demand and Australia’s track record of reliably supplying LNG 

to Asia since 1989 have positioned Australia well with respect to gaining market share 
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in future world LNG trade.  Consequently, a host of new LNG projects and 

expansions at existing LNG projects are either under construction or are awaiting 

approval to proceed across Australia (Figures 13 & 14).  Exports are important to 

Australia as it has been, and will continue to be, a commodity exporting nation.  LNG 

exports are expected to attract additional upstream investment and the current high 

price of LNG under oil linked supply contracts is attractive to petroleum companies 

and resource owners (Governments) alike.  Governments in Australia have, to date, 

elected not to take their share of resource production in kind but rather participate in 

the selling price of those resources or more accurately in the profit margin from 

selling these resources (i.e. revenue less all allowable deductions for exploration and 

production costs associated with any particular gas supply). 

Figure 13.  Australia LNG Export Facilities/Projects 

 
 

Given the overarching global challenge of carbon’s role in climate change and the 

low-carbon chemical composition of gas compared to other fossil fuels, as well as the 

ongoing concern over Australia’s dependence on foreign sources of crude oil, the 

nation’s ability to supply gas above historical levels to the domestic gas market at a 

rapidly escalating and sustained pace, is potentially a major strategic asset.  Most 

OECD countries share that view and it is common sense that Australia would also.   

LNG exports first dominated gas sales of large offshore Western Australia gas 

resources commencing in 1989 and then with Timor Sea’s gas resources commencing 

2006.  The domination by LNG of Queensland’s gas production is planned to 

commence in 2015 and the impact is rather incredible (Figure 15) 

  



Australia Domestic Gas Policy Report  DomGas Alliance  

 

Innovative Energy Consulting P/L  Page 30 of 214 

Figure 14.  Australia's LNG Export Growth 

 
 

Figure 15.  Qld Domestic Gas Demand & Projected LNG 
Export Feedstock GAs Demand 

 

While Governments and consultants alike are projecting substantial growth in 

Australia’s domestic gas industry into the future, the domestic gas market is currently 

in an unprecedented state of turmoil.  A lack of trust in gas price stability and gas 

availability on the part of large, very price-sensitive gas consumers and potential 

consumers across Australia is seriously undermining those domestic growth 

projections.   Domestic gas consumers such as the chemical industry, mining industry, 

large industrial energy users and gas fired power generators are reluctant to invest in 

Australia and they fear stranded assets as they cannot compete with rising gas prices.  

While most economists would expect gas prices to decline across Australia due to the 
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growing surplus of economically recoverable gas supply, Australia’s largest gas 

consumers have been facing the threat of drastic gas price increases and growing 

uncertainty regarding the availability of pipeline gas supplies delivered to their 

facilities.   

It would seem that under the current gas supply conditions, Australia would be 

embracing both increased LNG exports and a growing and robust domestic gas 

market.  The balancing of these two opportunities is presenting a growing problem, 

for in the absence of comprehensive energy policies and objectives there is a looming 

shortage of available and appropriately priced gas for Australia’s domestic market.  

This has been one of the main issues tabled by the DomGas Alliance in WA for some 

time and is now becoming a large issue in Qld and the east coast of Australia as 

highlighted in the recently released 2012 Gas Market Review by the Qld Government.  

Despite huge gas resources relative to its consumption, Australian gas use still 

accounts for only 18% of primary energy consumption — low by international 

standards, and the same as a decade ago.  Of the world’s largest holders of gas 

reserves, only Norway makes less use of gas domestically than Australia.  In the U.S., 

gas comprises 26% of primary energy consumption; in the U.K., it is 40%.  In Japan, 

which does not have its own gas and relies on relatively expensive imports, gas has a 

similar share of the primary energy mix as it does in Australia.  Indonesia, the world’s 

largest coal exporter and a major oil producer, uses gas for 27% of its energy mix.  

Canada is a net exporter all forms of energy oil, gas, coal, uranium and even 

electricity and it uses gas for 37% of its primary energy mix.  Russia and the 

Netherlands use approximately 50%.   

 

Australia’s use of gas as a feedstock is also extremely low compared to other gas 

resource rich countries.  It is rather unusual for a large commodity producer 

(agriculture and mining) such as Australia to forfeit the many benefits to the economy 

and security of supply from manufacturing at least all of its own demand for such gas 

intensive input products as fertiliser and explosives.  The replacement of imports is 

not only attractive economically but also from a supply risk mitigation perspective.  

Canada is a great example of intense gas usage based on a similar resource rich 

perspective as Australia.  Canada consumes nearly 300% more gas on a per capita 

basis than does Australia and this gas consumption is driven by the industrial, mining 

and petrochemical markets.  Canada utilises very little gas for power generation due 

to its abundance of hydro generated electricity (>50% of generation) 

Australia has embraced a low carbon future and yet its use of gas for power 

generation, with the exception of WA, lags other OECD countries that do not rely on 

abundant hydro generated electricity or nuclear power (Figure 16).  It is widely 

accepted that gas has about 40% lower emissions of green house gases when burned 

compared to coal.  It is also widely accepted that delivered gas prices must be very 

attractive for new generation facilities to switch from coal to gas.  One has to wonder 

about the future of gas fired power generation in Australia based on future gas price 

projections.  Of course these projections are essentially derived from the upstream 

sector as they aggressively push for LNG export parity pricing for Australia’s 

domestic gas market as a surrogate for competition.   
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Figure 16.  2010 Gas Share in Electricity Generation 

 

The pricing of gas in Australia’s domestic market has and will continue to have a 

strong influence on fuel choice by energy consumers.  Large gas price differentials 

have existed between the gas markets of Japan, Europe and North America and they 

are expected to continue to exist into the future.  These price differentials reflect the 

degree of gas import dependency, the relative isolation of these markets from one 

another and the cost of transportation between these regions.   

The proximity of gas resources has been, and will continue to be, a key influence on 

the development of regional gas markets.  While the recent massive expansion of 

Australia’s LNG capacity is increasing access to high priced gas markets in distant 

regions overseas that have insufficient indigenous gas resources, this activity should 

not in any way be permitted to have an adverse impact on Australia’s domestic gas 

market and the consumption of gas across Australia.  To do otherwise would be an 

inexcusable lapse in gas policy development and enforcement. 

Gas is a flexible fuel that is used extensively worldwide in power generation and 

competes increasingly in most end-use sectors of the energy market.  It offers 

environmental benefits when compared to other fossil fuels.  Abundant indigenous 

gas resources without a comprehensive gas policy will not ensure that domestic gas 

supplies are either affordable or reliable.   

Worldwide, government policies and the types of instruments used to implement 

those policies affect gas consumption, gas supply and fuel choices – directly and 

indirectly – by deliberate design and, in some cases, unintentionally.  The uncertainty 
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surrounding future energy policy choices is unusually high in Australia at this time.  

The long term neglect of comprehensive gas industry policies is becoming a major 

problem exacerbated by the unprecedented LNG export opportunities and the 

unabated market power that currently resides with the gas producers operating in 

Australia.  Gas pricing reform, whether motivated by environmental or economic 

concerns, will also be important.  It is obvious that more intensive gas use would be in 

the public interest of Australians but many forces exist that may result in a precipitous 

drop in Australia’s gas demand.  For example, the most important factors driving the 

growth of gas fired-electricity generation and decisions to invest in combined cycle 

gas turbines (“CCGT”s) will be the price and reliability of gas relative to other fuels, 

environmental considerations (local pollution and climate change) and the perceived 

lower risk of building gas-fired plants.  Strong consideration is also given by investors 

to other competitive factors that tend to lower the risk of investing in gas-fired plants 

relative to alternatives, namely their low initial capital cost, short lead time for 

construction, high efficiency and operational flexibility.   

Future gas price assumptions are a strong influence on investment decisions and this 

is particularly true for any and all gas feedstock applications.  The gas futures market 

is relied upon in North America but Australia needs to rely on industry and 

government generated price forecasts and long term negotiated pricing under GSA’s.  

In contrast, operational decisions of gas-fired generators are impacted more by the 

actual short-term price of gas relative to competing fuels.  Gas can help countries that 

depend heavily on coal, such as Australia, to reduce their CO2 emissions.  This is 

obviously more likely to happen if gas-fired generation is competitive against coal, 

which is more probable with relatively low gas prices.  In the U.S. gas is, at the 

moment, aggressively displacing coal and new gas fired generation is already 

competitive against new coal-fired plants due to low gas prices, all else being equal.  

According to the International Energy Agency (IEA), it would take an average 

delivered gas price of less than $3.60/GJ (with no price for CO2), or a CO2 price of 

about $30/tonne CO2 (with a gas price of $6.60/GJ) to make even the most inefficient 

existing coal-fired plants less economic than new CCGTs.  It is more difficult for new 

gas-fired plants to replace existing coal-fired plants because capital costs have already 

been sunk.  In OECD countries, gas-fired plants are the predominant choice for new 

generation with about 90% of net additional electricity output coming from gas in the 

period 2000 to 2010.  

Recent studies by the DomGas Alliance, ACIL Tasman and Daniel Magasanik have 

concluded that a $60 to $90 per tonne carbon tax would be required to make gas 

competitive with coal for base load power generation given a $6 to $7/GJ domestic 

gas price.  Given current gas prices have increased to $8 to $12/GJ, the required 

carbon cost would be substantially higher.  The current carbon tax therefore has little 

impact on shifting Australia’s fuel mix from coal to gas. 

It is obvious that wholesale gas price projections currently being presented across 

Australia at conferences and in industry and government reports based on LNG export 

parity pricing on a netback basis (Figure 17) will result in major demand destruction 

in Australia’s domestic gas market and have an adverse impact on any future 

investment decisions by gas intensive industries across Australia.  The absence of any 

confidence in the short term trading market for gas in Australia, combined with 
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producers withholding long term gas supplies from the domestic gas market in favour 

of current and future LNG export projects, presents a very bad situation for gas 

consumers especially given a significant number of long term GSA’s in eastern 

Australia expire between 2007 and 2017.  A convergence of east coast gas prices to 

those of WA and both regional gas markets approaching LNG export parity prices 

would represent a severe case of gas policy and market failure in Australia with 

devastating effects on Australia’s economy and its environment.   

Figure 17.  Future Domestic Market Price Projections Based on Export 
Parity Pricing 

 

Gas is a feedstock for not only power generation but also in the manufacture of 

petrochemicals, methanol, and ammonia (a critical ingredient in fertiliser and 

explosives production).  Gas is readily substituted by oil products such as naphtha in 

petrochemicals, but less easily in making methanol and ammonia.  Gas price is a key 

factor in each use.   

The global outlook for gas according to the IEA is that it will continue to be the 

world’s fastest growing fossil fuel with consumption increasing at an average rate of 

1.6% per year from 2008 to 2035.  Gas will most likely continue to be favoured as an 

environmentally attractive fuel relative to other hydrocarbon fuels.  Gas is expected to 

also be the fuel of choice in many regions of the world in the electric power 

generation and industrial sectors, in part because of its lower carbon intensity 

compared with coal and oil, which makes it attractive in countries where governments 

are implementing policies to reduce greenhouse gas emissions, and also because of its 

significant price discount relative to oil in most world regions as the price of gas 

continues to diverge from oil prices on an energy equivalent basis.   
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The path forward for Australia appears to be contrary to what most developed nations 

who have abundant gas resources would be.  Australia’s domestic gas market has 

been stunted for some time now and significant demand destruction is the outlook 

given the lack of a gas policy that protects the domestic gas market.  It is obvious that 

Australia will soon be suffering from both the resource curse and the ‘Dutch Disease’ 

regarding its gas resources.  Australia’s use of gas in its primary energy consumption 

is at the world average; this is a very poor reflection of gas policy given Australia is 

about to become one of the world’s top gas exporters, given that it has embraced a 

carbon constrained future and given it is an economically developed nation.  Very few 

comparable nations have neglected their domestic gas market to the extent that 

Australia has.  For example, gas consumption as a percentage of the total primary 

energy consumption for Russia, the Middle East and the Netherlands is twice that of 

Australia.    

 

Another indicator of market maturity involves the role of underground gas storage 

(UGS) facilities in a gas market.  In Russia, Western Canada and the Gulf of Mexico 

region UGS facilities are used to promote gas exports to other regions and countries 

and to ensure that intense gas on gas competition occurs in setting domestic gas prices   

In excess of 50 UGS facilities exist in Canada and Russia and an UGS working gas 

capacity in each country in excess of 10% of the annual gas production is used 

effectively to lower delivered prices and to ensure reliability of gas supply on a daily 

basis.  Gas storage has been a tool used for decades to enable gas exporting regions to 

achieve the necessary efficiencies and security of supply in order to accommodate the 

demands and expectations of both the domestic and export markets.  These regions 

and countries over the past 40 years have developed their gas resources, export and 

domestic markets, and related infrastructure in such a way that the domestic market 

enjoy abundant, low cost, reliable gas.  High valued export markets were served on a 

secondary priority but with a very high level of reliability.  For example, Western 

Canada has exported over half of its gas production to the U.S. markets over the past 

25 years while serving Canada’s national domestic market on a first priority basis and 

yet has never defaulted on deliveries to its U.S. gas customers.  An extensive network 

of underground gas storage and other facilities are used to ensure that gas supplies are 

abundant and to reduce price spikes in the prevailing gas market. 

 

4.5 The Chronic Market Power Conundrum 
 

Australia’s upstream sector of its gas industry has been plagued with anti-competitive 

behaviour since the genesis of the country’s pipeline gas industry commencing in the 

1960’s.  While it is not unusual for start-up regional pipeline gas markets to have such 

growing pains, it is unusual for an economically developed country to continue to 

tolerate, and in some cases even embrace such behaviour for multiple decades.   

 

Originally the buyers of gas were dominated by government owned companies and 

they demanded fairly harsh terms from petroleum producers that had no alternative 

gas market.  The vintage GSA’s between gas producers and the gas reticulation 

companies reflected this skewing of market power.  Various governments also owned 

essentially all the gas pipeline infrastructure from the 1960’s until the privatisation of 

these pipelines in the mid 1990’s.  The charges were high and the services poor 

associated with those pipelines compared to world’s best practice, essentially 
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reflecting another tax on the gas industry.  The prohibition of interstate gas trade was 

another of many encumbrances to the struggling gas industry.  Not surprisingly gas 

producers responded by developing anti-competitive patterns of behaviour in the 

manner in which they developed gas production leases and sold gas production across 

Australia.  This behaviour was to such an extent that it would not have been tolerated 

in most OECD countries. 

 

Post the mid 1990 gas reform initiatives, gas producers continued with their anti-

competitive behaviour for it was entrenched in the system by now.  They were joined 

by the new pipeline sector owners who took advantage of the recently formed and 

inexperienced pipeline regulatory bodies charged with ensuring that gas pipeline 

access and tariffs were in the public interest.  The pipeline owner’s accomplishments 

were many; to the extent that most gas pipelines in Australia are not economically 

regulated tariffs are generally discriminatory and the cost of services are not reflective 

of actual costs.  The term ‘service providers’ for this sector has become rather ironic 

compared to the standards set in most other OECD countries.   

 

The large end users of gas have essentially been victims of the many unintended 

consequences that resulted from the first 50 years of Australia’s gas industry.  Unlike 

other OECD countries that faced gas de-regulation and gas liberalisation, the large gas 

users across Australia did not, until recently, form a coalition to influence the 

evolution of Australia’s gas industry.  Gas users groups have been fairly fragmented 

and compared to the gas producer association but this changing.  The EUAA was 

mostly pre-occupied with matters and issues relating to the electricity industry but is 

now expanding its focus to domestic gas supply.  The WA based DomGas Alliance 

has been engaged in public and industry debate for some time.  Manufacturing 

Australia and the Australia Industry Group are also now engaging in the issue given 

the potential impact on Australia’s manufacturing sector.   

 

Domestic gas market policy must address, among other things, market power and 

anti-competitive behaviour.  To not address this makes a farce out of the entire 

process.  To date Australia has done very little in this regard on the basis that 

intervention done in most other gas resource rich countries is not appropriate or 

required in Australia.  Nothing could be further from the truth as evidenced by the 

current state of Australia’s gas industry.   

 

To avoid abuse of market power (pushing gas prices up), competitiveness is assured is 

some gas markets overseas by ensuring access to many players on both the demand 

and supply sides.  In such gas markets security of supply is guaranteed by transparent, 

efficient and liquid markets and not by political protection.  Infrastructure owners who 

have market power are economically regulated as a surrogate for competition but gas 

trade acts like a commodity.  This is termed the commodity gas to gas competition 

market model throughout this report.  Australia has not embraced this model but has 

elected to hang on to the long term contract gas to gas competition model.  

 

Alternatively, other nations nationalise their gas industries and/or control the pricing 

of gas in order to mitigate market power.  This is a popular model in less democratic 

nations and less developed economies.  The European and North American gas 

industries had major intervention by governments including price controls until the 
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mid 1980’s.  Australia partially embraced this model through government ownership 

in gas pipelines and gas reticulation assets from the 1960’s until the late 1990’s.  

 

A description of the many ways in which Australian gas producers have and continue 

to manipulate Australia’s gas market and its regulators is beyond the scope of this 

report.  It is suffice to say that across Australia the pattern is similar and while that 

tactics often differ the result is the same.  The result was and remains high delivered 

gas prices to large gas consumers and onerous GSA’s that contain anti-competitive 

restrictions and obligations that discourage the use of gas in Australia. 

 

Oil is a transportable, global commodity.  Gas is generally consumed on the continent 

where it’s produced – and the relatively low price of gas in North America and most 

other gas producing regions compared to oil reflects that.  The gas producers in 

Australia want to change this concept by their assertions that there is an emerging 

global gas market and that Australians have to pay global gas prices (i.e. match the 

netback price received from LNG exports to the highest priced gas markets in the 

world).  Such a notion is contrary to what is the reality in the largest continental gas 

markets, namely North America and Europe where price differentials have and 

continue to exist between exports and indigenous gas production that serves the 

domestic market of exporting regions/countries.  The major gas exporting countries of 

Europe and the major gas exporting regions of North America and Russia are 

described later in this report so that one can compare the huge differences between 

Australia and those countries/regions.   

 

Anti-competitive behaviour and abuse of market power is a very serious offence in 

most OECD countries.  For example, in the U.S. gas traders risk up to 14 years of 

imprisonment for market abuse and the European Union has recently introduced the 

Market Power Abuse regulation which introduces minimum criminal sanctions for 

traders in gas derivatives and the gas spot market for market manipulation, insider 

trading and market abuse.     

 

There is absolutely no reason, in my view, for the governments of Australia to support 

the clear mission of the upstream sector of Australia’s gas industry to distort and skew 

market power to the extent that they essentially control the domestic gas market.  

While gas producers undoubtedly would prefer to avoid gas on gas competition in the 

domestic market, it is not in the interest of the gas industry in general, the 

Government and the general public for this to continue. 

 

Engineering Perceived Gas Shortages 

The engineering of perceived gas supply shortages when the country is awash with 

gas resources is one of the main devices used by Australia gas producers to effectively 

prop up gas prices in the domestic gas market.   

 

The notion that a producer’s ability to deliver gas under a long term sale contract must 

be underwritten by demonstrated 2P gas reserves upfront serves the producers in this 

regard.  This is a very ancient practice and an inefficient manner in which to conduct 

gas sale and purchase agreements and to underpin export projects.  Similar reserve 

dedicated long term GSA’s existed at one time in North America but were replaced in 

the 1980’s with long term GSA’s that were much more flexible and among other 
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things did not contain dedicated gas reserves.  The flexibility of these GSA’s enabled 

the gas industry to become much more efficient.  Long term contracting essentially 

disappeared in the 1990’s as the market evolved to essentially all short term sales.  

 

Finding and proving 2P gas reserves is a capital intensive business and producers 

should rely on their exploration track record and failing that, their ability to acquire 

gas supply either in-situ or gas production as required from third parties to supply any 

and all future gas supply commitments.  The concept of dedicated gas reserves and 

stockpiling gas upfront prior to entering into long term sale contracts disappeared long 

ago in most overseas markets that lead the way in efficiency benchmarking studies.   

 

For example, the U.S. has relied on an R/P ratio of less than 10 years for decades and 

Canada has followed in this regard.  This transition occurred in both of those countries 

well before the conversion of the gas market to predominantly short term or spot 

transactions.  The practice of reserve dedication has proven to be a very inefficient 

method in which to sell gas and was replaced by corporate performance guarantees 

with liquidated damage provisions for non-performance.  The only reason that this gas 

contracting structure still exists in Australia is for the gas producers to effectively 

engineer a gas supply shortage.  The sterilisation of sufficient proven producing gas 

reserves to underpin the first 15 or 20 years of sales from new LNG export projects 

only exacerbates this problem.  It should be adequate for the proponents of these 

projects to have sufficient confidence in the ultimate gas resource base within 

economic reach of supplying those projects and their ability to continue to find and 

develop those resources at a profit.  To rely on upfront dedication of proven gas 

reserves is a very conservative approach that does not exist in other industries, 

including the oil industry.  There is much rhetoric in Australia regarding this subject 

for this concept is used to convince gas buyers to comply with the gas producers 

agenda of controlling and manipulating the domestic gas market.  

 

Claims by gas producers includes the rhetoric that the industry would not exist 

without long term sale contracts containing long term pricing formulas and infrequent 

and onerous price renewal provisions are not supported by fact.  It has not been a 

barrier to investment in North America’s gas industry and the worldwide oil industry 

as both are based on short term supply contracts and short term variable pricing 

formulas; usually based on a daily price index.   

 

One of many examples that expose this rhetoric is the fact that, in Canada, large 

petroleum producers have spent $C 50 billion on oil sands mega mining projects in 

Canada.  This expenditure is expected to grow by another $C 100 billion over the next 

few years if oil prices outlooks remain high.  All of this expenditure is underpinned by 

volatile, short term world oil prices and a 3 to 5 year oil futures market.  To suggest 

that upstream gas production facilities would not exist in Australia without certainty 

of market and revenue to the producers is inconsistent with how the oil and gas 

industry operates in many OECD countries. 

 

Elimination of Market Power 

The evidence in a gas market of the elimination of market power is when the 

following criteria have been met:   
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I. A Fungible Commodity downstream of the gas processing plants – gas 

molecules should be a homogenous, fungible commodity to enable the free 

trade and movement of gas throughout the connected gas grid and into and 

out of any gas storage facilities.  Long term contracts that tend to de-

commoditise gas should be discouraged.  

II. Access to Low Cost Infrastructure – transportation and reticulation 

services should be provided at the lowest cost consistent with the adequacy 

of service, safety, and a return to the investor commensurate with risk.  

The recovery of capital costs should be on a depreciating asset with no 

recapitalisation of the asset regardless of who owns the assets.  

Furthermore, tariffs should be non-discriminatory and cost based with no 

cross subsidisation among the various users or across various services.  For 

example, a back haul transportation charge should be minimal since this 

service actually creates more forward haul capacity in a gas pipeline as the 

gas will move by displacement as opposed to physically moving.  This 

transaction also reduces compressor fuel and other variable costs to the 

pipeline. 

III. Multiple Sellers – this means that gas faces competition in the domestic 

market from not only other sources of energy or feedstock, but also from 

gas from many other sources.  One would expect that intense gas to gas 

competition would be the primary source of market forces in Australia’s 

domestic gas market as opposed to alternative fuels and/or gas export 

prices. 

IV. Multiple Buyers – this means that transactions or gas trading takes place 

at each level of transaction from producer to consumer.  While this may 

appear to be counterintuitive, gas should be traded many times prior to 

consumption in order for inefficiencies to be worked out of the value 

chain.  Marketing and trading companies greatly assist in the driving out of 

inefficiencies along the value chain and also increase the churn levels at 

gas trading hubs. 

These conditions will generate an environment that attracts investment to all sectors 

of the gas industry and results in potential short term gas price volatility but long term 

health and stability in the industry. 
 

An efficient gas industry is the product of market forces working diligently in the gas 

commodity market (i.e. gas trading and services) and strict economic regulation of 

any and all market participants who hold excess market power such as the 

owners/operators of midstream and downstream gas pipeline infrastructure and any 

other segment of the value chain that is not subject to market forces.  This does not 

occur unless good policy and practices exist at the Government level and proper 

market power tests and solutions to mitigate such market power exist and are applied 

in a non-discriminatory manner.  The proverbial ‘level playing field’ must be 

diligently and ruthlessly sought after.   
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An efficient gas market has many characteristics that are not as yet present in 

Australia’s gas industry.  Some of the features of an efficient gas market are as 

follows: 

I. Multiple gas transactions (buyers and sellers) at every stage in the value chain; 

II. Proliferation of services such as underground gas storage, hub services, and 

financial services; 

III. A vibrant primary market and a vibrant secondary market.  The short term 

trading of gas as a commodity and access to unused or surplus pipeline 

capacity is a pre-requisite for the secondary market as is sufficient depth in the 

market; 

IV. Inefficiencies are minimised and/or eliminated very quickly by market forces 

and the innovation and creativity of market participants.  Market participants 

include a variety of service providers and are not limited to pipeline operators, 

retailers, gas producers and gas consumers as is the case in Australia at 

present; 

V. Gas flows hourly and daily to those willing to pay the prevailing market price 

somewhat like what occurs in the electricity market in Australia.  Gas trade is 

not hoarded or encumbered by long term contracts with very restrictive terms 

and conditions but is swapped and exchanged freely throughout the gas value 

chain in order to meet all gas demand at the lowest possible price.  Gas 

deliveries and withdrawals from underground gas storage facilities occurs 

continuously as the role of balancing the physical volatility of demand and 

supply is absorbed easily by gas storage facilities.  Salt cavern gas storage is 

the most efficient type of gas storage for short term balancing and depleted 

reservoir gas storage is the most efficient type of gas storage for longer term 

and seasonal balancing; 

VI. Real time gas price signals indicate the physical balancing of the system and 

gas price volatility and the level of gas prices sends signals to various market 

participants that more or less facilities are required at various points along the 

value chain.  For example, large gas price volatility will encourage gas storage 

developers and owners to expand existing facilities and or develop new ones.  

This is how market forces look after the needs of a gas industry in a 

competitive environment;  

Since gas pipelines and reticulation facilities are seldom, if ever, subject to 

competitive forces their tariffs, services and policies must be scrutinised and regulated 

by a regulatory body in order to ensure that barriers to competition are minimised and 

ideally eliminated.  The regulation of gas pipelines across Australia has been at best 

dismally managed to date.  The light handed regulation policies adopted generally in 

Australia for gas pipelines has not resulted in a level playing field nor open access to 

low cost infrastructure.  Benchmarking to world’s best practice regarding this sector 

of the gas industry confirms these allegations but this is not the principle topic of this 

report and therefore will not be addressed in detail.  
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5 The Natural Resource Curse & ‘Dutch 
Disease’ Syndrome 

 

 

While it is easy to assume that resource rich countries like Australia have a significant 

competitive advantage, many countries with abundant oil, gas or other natural 

resource wealth endowment have failed to grow their economy more rapidly than 

those without such resources.  This is the phenomenon known as the “Natural 

Resource Curse”.  Another phenomenon is known as the “Dutch Disease” and it is 

related to the adverse impacts a nation’s economy associated with an export driven 

commodity boom in a large and financially important sector on the rest of the 

economy.  It has been observed for some decades that the possession of oil, gas or 

other valuable mineral deposits or natural resources does not necessarily confer 

economic growth and prosperity.  Globally there are as many resource failures as 

there are resource successes in terms of a positive contribution to the economic 

growth and prosperity of the resource rich country.  Furthermore, as the name implies, 

this phenomena is not restricted to the so called underdeveloped or developing 

countries.  The LNG export boom in Australia exposes Australia to both these 

potential pitfalls.  It will take good policies and strong government to contain this 

unprecedented boom in such a way that the long term prosperity of Australia is 

protected.  

 

The Natural Resource Curse or the Paradox of the Plenty 
It is striking how often countries with natural resource wealth have failed to grow as 

rapidly as those without the natural resource endowment.  The phenomenon of the 

dependence on exports of raw materials is well-known.  While the debate over 

potential LNG exports versus domestic gas market demand growth didn’t really occur 

in Australia, it is questionable whether real growth will come from LNG exports as 

opposed to domestic demand growth with all of the spin offs to the economy and the 

security of gas demand associated with that activity. Developing mega export projects 

has already inflated upstream gas development costs due to the lack of adequate 

service industry infrastructure in Australia to accommodate this buzz of 

unprecedented activity and it is boosting foreign investment into Australia’s east coast 

gas industry.  Furthermore it will also initially add to the account deficit because of 

the need to import most of the equipment and materials needed for their construction.   
 

Consequently, it is best for resource rich countries to view resource abundance as a 

double-edge sword, with possible benefits and possible dangers.  For many reasons, 

mineral wealth does not in itself confer good economic performance.  These reasons 

include the following: 

 

 Commodity prices tend to decline in real terms in open markets;  

 Natural resources could be dead-end sectors of the economy in that they may 

crowd out manufacturing, and the latter sector might be the one to offer 

dynamic benefits and spill-over that are good for economic growth 

(industrialisation could very well be the essence of economic development); 
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 Commodity prices in world markets which tend to be volatile could become 

problematic.   

The priority for any resource rich country should be on identifying ways to avoid 

pitfalls that have afflicted other mineral producers in the past, and to find the path to 

success.  Mere “hewers of wood and drawers of water” would remain forever poor if 

they did not industrialise.  The production of raw resources does not create many jobs 

and there is a danger of government income becoming very cyclical from a primary 

reliance on royalty payments from a volatile commodity market.  It is best to examine 

ways to diversity Australia’s economy.   

 

Some of the pitfalls of abundant resources that are simply exported to the highest 

bidder include the following: 

 

 Weak linkages of the natural resource sector to the broader economy can 

develop. This economic determinant of the resource curse is related to the fact 

that the natural resources sector is often not embedded in the domestic 

economy in terms of supply and value chains, and usually has only weak 

technological linkages with other sectors of the economy. Hence, a growing 

gas export industry will not “spill over” to stimulate growth in the agricultural, 

manufacturing or services sectors of the economy. The result can be the 

creation of economic “enclaves”, leading to negative externalities with 

attendant social problems.   

 State participation and market concentration can be another problem.  Due to 

the strategic importance of potential revenues from gas production, the state 

has large incentives to participate actively in the management and the 

functioning of the natural resource sector.  In consequence, other productive 

sectors do not or may not attract as much attention from government, leading 

to under-investment and slower overall economic growth. 

 Increased public spending and consequences of price fluctuations are other 

pitfalls to avoid.  The availability of gas export royalty and tax revenues 

frequently prompts increases in public spending, which are often 

unsustainable.  The situation can be aggravated further if governments use 

future gas revenues as collateral to increase borrowing, and so accumulate 

higher levels of external debt.  The windfall revenues generated by the gas 

sector often also leads to increased spending on state bureaucracies, with an 

attendant shift in power and the emergence of complex networks seeking to 

maintain their vested interests. 

In a recently released report by the World Economic Forum (WEF) "New Energy 

Architecture: Enabling an Effective Transition", the WEF states that countries that 

capitalise on their hydrocarbon resource base depend on oil and gas exports heavily to 

boost their economies.  This in turn puts a heavy toll on the environment and the 

economies, it added. 

It is not that countries with abundant resources will necessarily achieve worse 

performance than those without.  Few would advise a country with natural resources 

that it would be better off destroying them or refraining from developing them.  

Resource-rich countries can succeed.  The question is how to make best use of the 
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resource.  The goal is to be a Norway rather than a Nigeria if one has abundant oil 

resources.  Norway is conspicuous as an oil-producer that is at the top of the 

international league tables for governance and economic performance.  The goal is to 

be a Canada rather than a Trinidad & Tobago if one has abundant gas resources.   
 

There is a significant opportunity cost to Australia associate with unlimited exports of 

LNG.  This cost is both economic and environmental.  Policy makers responsible for 

protecting the public interest should be cautious about the promise of windfall royalty 

profits.  They should also be wary of gas producer rhetoric commonly found in 

newspapers, industry reports and at industry conferences.  The propaganda campaign 

in Australia has been going strong for some time now and has been relatively 

unchallenged.  Australia’s federal and state leaders have abdicated their responsibility 

for meaningful energy policy by endorsing unlimited gas exports from Australia and 

have willingly stepped aside while the value adding potential and the environmental 

benefits in a carbon constrained environment of gas is sold-short on the international 

market.  Furthermore, there are ongoing threats by gas producers to destroy domestic 

gas demand in favour of serving the higher priced LNG export market.  Gas demand 

destruction will most certainly occur across Australia to the extent that domestic gas 

prices increase to the levels purported by gas producers and APPEA.  
 

To the extent that LNG exports result in gas demand destruction or in upward 

domestic gas price pressures then unlimited LNG exports have serious 

macroeconomic consequences.  Australia’s gas consumption is already lagging most 

other developed countries that also have abundant gas resources and any steady and 

prolonged impact of an increase in the price of domestic gas in Australia’s wholesale 

gas market would have significant economic and environmental consequences.  It is 

difficult to understand how either of these outcomes is in the public interest.  Higher 

gas prices mean a decrease in family purchasing power, higher prices for industries 

that use gas as an input into their production process, higher rates of unemployment in 

non-gas industry related sectors, a decline in real GDP, decline in government 

revenues, increase in inflation, an acceleration in the decline in the environment, 

higher electricity prices and an increase in interest rates and further appreciation of the 

Australian dollar.  Other industries who rely on gas derivatives such as 

petrochemicals, fertilisers, etc also reduce their profit margins and/or raise their 

prices.  
 

Dutch Disease  

The Dutch Disease refers to some possibly unpleasant side effects of a boom in 

petroleum or other mineral or agricultural commodities.  The phenomenon arises 

when a strong, but perhaps temporary, upward swing in the world price of the export 

commodity causes:  

 

 a large real appreciation in the currency (taking the form of nominal currency 

appreciation if the country has a floating exchange rate or the form of money 

inflows and inflation if the country has a fixed exchange rate);  

 an increase in spending (especially by the government, which for political 

economy reasons increases spending in response to the increased availability 

of tax receipts or royalties);  
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 an increase in the price of non-traded goods (goods and services such as 

housing that are not internationally traded), relative to traded goods 

(internationally traded goods other than the export commodity),  

 a resultant shift of labour and land out of non-export-commodity traded goods 

(pulled by the more attractive returns in the export commodity and in non-

traded goods and services), and  

 a current account deficit.  

 

This syndrome takes its name from developments in the Netherlands in the late 1950s 

and early 1960s when the discovery of gas in the North Sea resulted in an appreciation 

of the Dutch Guilder, which in turn reduced the competitiveness of the country’s 

manufactured and service exports.  In the short term, a natural resource boom 

manifests itself in an appreciation of the exchange rate due to inflows of investment 

and foreign exchange.  These effects are exacerbated in the longer-term by the 

migration of labour and capital to the booming hydrocarbon sector from other 

productive sectors in the economy, leading to a concentration, rather than a 

diversification, of the economy.  The results are higher costs and reduced national 

competitiveness through higher export prices for domestic products not related to the 

natural resource sector.  The appreciating exchange rate also reduces the cost of 

imports and leads to increased import pressure on the non-hydrocarbon sectors of the 

domestic economy. 
 

When crowded-out non-commodity tradable goods are in the manufacturing sector, 

the feared effect is deindustrialization.  In a real model, the reallocation of resources 

across tradable sectors, e.g., from manufactures to oil, may be inevitable.  But the 

movement into non-traded goods is macroeconomic in origin.  What makes this a 

“disease?” One interpretation, particularly relevant if the complete cycle is not 

adequately foreseen, is that it is all painfully reversed when the world price of the 

export commodity goes back down.  A second interpretation is that, even if the 

perceived longevity of the increase in world price turns out to be accurate, that the 

crowding out of non-commodity exports is undesirable, perhaps because the 

manufacturing sector has greater externalities for long-run growth. 

 

There are several consequences of the boom in one sector of the economy – the 

effects it has on the other sectors. Firstly, expanding exports and windfall profits 

cause strengthening of the national currency, which in turn causes the increase of 

export prices for other products. A price increase for the export of products from other 

sectors makes them less competitive on international markets. Logically, exports 

decrease and imports might start to grow. Ultimately this could result in a decrease in 

the national GDP. This is the effect of direct de-industrialisation. 

 

Secondly, the sectors that do not export their products, on the contrary, might grow 

together with the currency and contribute to the GDP. Essentially this means the 

differentiation of the conditions for development of various sectors of the national 

economy. One of the examples is active development of services alongside the decay 

in other industrial sectors of economy. 

 

More importantly, this trend does not leave any stimulus for the development of the 

industrial sector. Therefore resources move from the production sector to services and 
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raw materials export. Needless to say, industrial production has a higher added value 

for the final products and thus such a development cannot be seen in a positive light. 

This is referred to as an indirect deindustrialisation and is closely connected to the 

resource movement effect when labour, as a resource of production, moves from an 

initial (lagging or non-tradeable) sector to a booming sector. 

 

On the social level, when currency strengthens, to an increase in incomes and thus to 

the increase in demand for both exchangeable and non-exchangeable goods occurs. 

(Prices for tradable goods are linked to the international prices and therefore are not 

influenced easily by the local demand; prices for non-tradable goods, on the contrary, 

respond to demand growth). This leads to inflation and further strengthening of the 

national currency, and is referred to as the “spending effect”. 

 

In the 1970s, after the change in the policy of gas exports, it became apparent that the 

Dutch economy was dependent on those exports; consequently the decision was made 

to not undertake any new contracts.  The term ‘Dutch disease’ refers to the adverse 

effects on manufacturing of the gas discoveries in the 1960s through the subsequent 

appreciation of the real exchange rate.  Essentially the problem is when one sector is 

booming, the national currency strengthens and other sectors of economy find 

themselves in less favourable conditions.   

 

Particularly in the case of the Netherlands, after the start of exports from the gigantic 

Groningen gas field, inflation and unemployment started to increase, while the level 

of exports decreased. The ‘Dutch disease’ refers to the spending of the state income 

from gas production and sale directly in the public sector, for an important part of 

open-ended social welfare policies which had to be redressed later on. 

 

The main policy advice that can be given at this point is to not treat incomes from gas 

sales as general government revenues.  Another lesson to be learned from the case of 

the Netherlands is that the domestic market can be as equally profitable as export 

markets and most certainly more reliable on a long term basis since exporting 

countries have little to no control over the behaviour of importing countries.  To 

simply rely on long term GSA’s for export demand security is very naive given the 

history of contract disputes and non-performance worldwide.  Long term contracts only 

work as long as they remain fair and reasonable vis-a-vis alternatives and this is often not 

the case over the term of long term GSA’s.   

 

Australia’s current path is to become a “petro state” that depends on gas exports to 

generate economic growth and this is comparable to the Middle East, North Africa 

and Central Asia.  An overreliance on gas exports to generate economic growth and to 

maintain social stability can be problematic.  An upstream focus often results in a 

heavy impact on the environment and potentially runs the risk of suffering from a 

range of economic problems, including the previously defined “Dutch Disease”, 

where gas exports cause inflation harming other industry sectors; capital absorption, 

where funds are diverted from other investments; and reform fatigue, where structural 

economic problems are not tackled due to the potential for future wealth.  The 

common challenge for petro state countries is to ensure that the opportunities for 

longer term economic development are not lost to economic distortion and the 

ensuing political and social pathologies.  
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6 World Gas Markets 
 

 

6.1 Gas Market Structures 
 

The structure of the gas industry has developed much differently from that of the oil 

industry.  Two industry characteristics are largely responsible for the differences. 

Firstly, because investment in gas transportation is both highly capital intensive and 

front end loaded, it has relied heavily on debt financing. This has usually required 

long term contracts, both to guarantee debt service and to share project risk between 

buyer and seller.  These contracts apply to assets that are not owned by gas producers, 

such as gas pipelines, storage and reticulation but not necessarily required for the 

trade of gas molecules as has been demonstrated in North America for over two 

decades.  

 

Secondly, despite the fact that petroleum exploration and development are not 

inherently monopolistic, gas is most commonly transported through piping systems, 

which in most cases exhibit strong natural monopoly characteristics.  As a result, gas 

transmission and distribution have traditionally been economically regulated, either as 

public utilities as in the U.S., Canada and Japan, or as government monopoly 

companies as in the U.K., Australia and France. 

 

For countries whose gas supply was domestic, as was the case in the U.S., Canada, 

Australia or the U.K., downstream regulatory jurisdiction ultimately led to 

government price intervention upstream.  Countries relying on imports for supply had 

little jurisdiction over upstream pricing and pricing terms were negotiated between 

buyer and seller.  It is this distinction of historic supply reliance on domestic sources 

or on imports that probably most clearly defines current regional pricing patterns. Gas 

importers have traditionally relied on long term contracts negotiated between buyer 

and seller and most of these contracts still remain in force. 

 

The gas industry originally developed as a series of isolated regional markets, often 

with their own Government-dictated pricing systems.  Some of these regional markets 

have converged into national gas markets while other regions of the world remain 

very fragmented.  Australia’s gas market is the latter.  Fragmented regional gas 

markets typically lack gas on gas competition and therefore tend to be relatively 

inefficient.  As cross border gas trade began to develop and grow, national gas 

markets eventually converged into continental gas markets as is the case in North 

America and Europe.   

 

There are specific features of the U.K. and North American gas markets which have 

favoured the development of gas as a commodity.  Firstly, and most importantly, the 

development of the gas industry in these countries was based on domestic resources 

and did not involve gas imports.  North America was self sufficient until the end of 

the 20th century.  The U.K. was not only self-sufficient, but was even briefly a gas 

exporter at the end of the century.  The U.K. did not rely on imported gas until the 

winter of 2004/05.  
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Nationalised gas industries dominate many parts of the world and there is an 

increasing trend globally to increased state ownership of petroleum resources.  

Consequently, the regions where petroleum companies are welcome globally has 

shrunk and will continue to do so as nations escalate their concerns over energy 

security and therefore do not trust petroleum companies regarding the development, 

production and sale of indigenous energy resources.  It therefore seems ironic when 

such state owned companies as Petronas and Statoil conduct petroleum activities in 

other countries and do not respect the best interest of the citizens of those countries.   

 

It takes considerable effort in the gas industry to accomplish a ‘marketplace’ where 

gas is freely traded as a commodity.  Only Canada, the U.S. and the U.K. have 

successfully created such a marketplace.  Gas producers supplying into those markets 

and increasingly so across Europe are price takers.  Their gas supply costs and their 

price expectations are irrelevant except to the degree that they may wish to shut-in gas 

production when the prevailing price for gas is less than their cash costs (i.e. royalty 

payments and operating costs).  In such a market gas producers focus on becoming a 

low cost producer vis-a-vis their competitors for they know that market forces will 

reward low cost efficient gas producers and punish inefficient high cost gas producers.  

This is how capitalism works.   

 

Since gas is held captive to the gas infrastructure network and is not a fungible 

commodity until it is pipeline gas or LNG, as the case may be, the creation of a level 

playing field across such a complex industry takes considerable effort and influence 

by Government and regulatory bodies.   Failing the creation of such a marketplace 

where multiple buyers and multiple sellers frequently trade gas in meaningful 

quantities, gas prices tend to be monitored very closely for anti-competitive behaviour 

and often become economically regulated by Government.   

 

To be successful, gas industry liberalisation entails four preconditions: 

 There must be competitive gas available to the market; 

 Customers must be free to choose among suppliers; 

 The transmission system must be open to shipment by competitive suppliers 

(“open” or “third party access”); 

 Pipeline access must be non discriminatory. 

All four steps have been successfully achieved in the U.S., Canada and the U.K. 

which have a high share of domestic supply; short term commodity trading has now 

largely replaced long term contracting in those markets, and those remaining long 

term contracts – mostly for cross border trade – are pegged to indictors reflecting gas 

to gas competition.  This success is in contrast to import dependent regions for, 

despite efforts of the European Community to liberalise its gas industry, the progress 

there is far from complete.  There has also been comparatively little effort to liberalise 

gas markets in Northeast Asia. 

 

While Australia attempted to implement gas reform commencing in the 1990’s, the 

characteristics of Australia’s wholesale gas market do not resemble those found in a 

free and open gas market.  Market power and market manipulation by the upstream 

and midstream sectors of Australia’s gas industry has been, and continues to be 



Australia Domestic Gas Policy Report  DomGas Alliance  

 

Innovative Energy Consulting P/L  Page 48 of 214 

problematic in Australia.  For some unknown reason the government and regulatory 

agencies are either unwilling or unable to mitigate or eliminate these fatal flaws in the 

system.   

There are two common early assumptions regarding the creation of gas to gas 

competition.  Firstly, the pricing of other energy sources, such as oil, and LNG 

imports, if any, becomes largely irrelevant.  Secondly, the traditional long-term 

contract, with its oil price linkage, could not survive since one could not sell oil linked 

gas in a commodity market priced below oil.   

 

Gas molecules become a commodity while infrastructure related services such as 

transportation, storage and reticulation are cost based until such time as sufficient 

options are available to allow market forces to work in the provision of infrastructure 

related services.  Gas storage is typically the first service to serve market based rates.  

Some gas pipelines might eventually be determined to have insufficient market power 

and be able to charge market based rates but customers in that case must have many 

options available to transport gas from A to B and this is uncommon, except in North 

America.  This gas market structure works in North America and the U.K. since many 

producers of domestic gas compete to create a very liquid commodity market.  It can 

best be described as “commodity gas-to- gas” competition (Figure 18).  Development 

of gas markets is usually presented as an evolution towards a more transparent, free 

and predictable environment.   

 

This evolution includes the following factors: 

 infrastructure development, including the setup of increasingly more 

integrated transportation systems, 

 an increase in the traded volumes in the physical market, 

 evolution of the institutional gas market structure and primarily contract 

evolution (including pricing); 

 development of regulations, 

 growing competition between market players 

 increasing number of security threats (investment; physical; national energy 

security; bilateral international - security of supply and security of demand; 

security of transit), 

 changes in the way the parties share the risks, 

 and - most importantly – evolution of the mechanisms to reduce transaction 

costs (vertically integrated monopolies, long-term inter-governmental 

agreements, multilateral international agreements, asset swaps, and 

consortiums).  
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Figure 18.  Gas Market Maturation Path 

 
 

While gas to gas competition is the hallmark of efficient gas market structures, it is 

important to differentiate between contract gas to gas competition and commodity gas 

to gas competition.  Commodity gas to gas competition involves real time price 

discovery in a liquid market and today this only occurs in Canada, the U.S., the U.K. 

and perhaps soon in the Netherlands and Germany.  In commodity gas to gas 

competition markets the market place determines the clearing price for gas.   

 

Contract gas to gas competition occurs in countries and regions such as Australia 

where long term GSA’s dominate the domestic gas market and the short term gas 

market is illiquid.  The absence of a liquid transaction market discourages price 

discovery and transparency.  Both sellers and buyers can be frustrated because of 

restrictive contractual terms and very little commercial flexibility.  Gas prices reflect 

contract terms and market conditions at the time the contract was negotiated as 

opposed to current market conditions.  This explains the large price differentials that 

exist across Australia and from one vintage GSA to another.   

 

Australia’s Gas Market Structure 

Australia’s domestic gas market characteristics remain at the initial growth stage 

shown in Figure 18.  While AEMO and the Victoria Government have tried to 

introduce and promote short term contracts and day trading in the wholesale east coast 

Australia gas market, these initiatives have not as yet resulted in any meaningful 

liquidity and/or market price derivation.    

 

Australia’s domestic gas market lags other OECD countries generally, and in 

particular other OECD countries with abundant gas resource endowments.  Australia 

has been espousing gas industry reform for some time now but the results of that 

initiative are very poor when benchmarked to other countries that have liberalised or 
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de-regulated gas markets and industries.  The supporting evidence includes the 

following:  

 Low petrochemical use of gas (non-energy feedstock applications) 

 Low gas share of TPES 

 Low gas penetration rate in power generation 

 Delivered gas prices to consumers 

 Cost & access to infrastructure 

 Lack of transparency 

 Lack of liquidity 

 Anti-competitive behaviour 

 Hoarding of assets, capacity & resources 

 Market manipulation 

Qld’s Gas Industry 

While there are many examples of how Australia’s gas industry functions neither 

efficiently or according to any best in class standard that exists in other OECD 

countries, one of the best examples is presented by the history of Qld’s gas industry.   

 

Qld led the nation in the following pioneering firsts related to the gas industry: 

 First discovery of gas at Roma in 1899, 

 First commercial gas fired power generation facility at Roma in 1961; 

 First high pressure gas pipeline connecting Roma to Brisbane in 1969; 

 First conversion of a gas reticulation company from town gas to natural gas in 

1969 at Brisbane; 

 First use of gas as a feedstock for petrochemical application in 1976 at 

Brisbane; 

 

This was a reasonable start to Qld’s gas industry and only slightly lags many other 

regions of OECD countries that have to date developed a very large and sophisticated 

gas infrastructure network and very large domestic gas markets.    

 

Gas fields located in the Surat and Bowen Basins near Roma supplied Qld’s SE gas 

market from 1969 to 1997.  While large gas reserves were discovered in the 

Cooper/Eromanga Basin in 1969, they were not produced until the Qld government 

agreed in 1991 to permit a small inter-state gas pipeline to be constructed that 

commenced operations in 1994, thereby allowing a specified volume of gas to be sold 

from SW Qld into the SA gas market.  This release of 300 PJ’s over a 10 year period 

was a special privilege granted to Santos and its partners since inter-state gas 

prohibitions were in effect across Australia at that time and until micro-reforms were 

introduced in the mid 1990’s.   

 

CSG pilot projects were by then underway in SE Qld and in 1996 both Conoco and 

BHP commenced commercial CSG production into the SE Qld gas market.  The 

fledgling CSG industry struggled as there was little opportunity to sell gas due to the 

restrictive covenants associated with long term GSA’s in place with Santos.  

Furthermore, the conventional gas producers and their association constantly berated 
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the CSG sector as unreliable and poor quality gas supply.  The Qld Government did 

very little to support the start-up of this new unconventional gas industry even though 

it had been proven to be very successful in the U.S.  Uncertainty over ownership 

rights of CSG for example dragged on for years and there was no short term trading 

market to sell CSG production into in order to generate some cash flow for these new 

entrants to Australia’s upstream gas sector.  Naturally the incumbent conventional gas 

producers did not support this competition and eventually almost all of the CSG 

pioneers left Australia.  

 

Meanwhile in 1997, the SW Qld conventional gas resources in the Cooper and 

Eromanga Basin were connected by gas pipeline to both the Mt Isa and Roma regions 

and therefore the SE Qld gas market.  In order to justify the construction of the SW 

Qld gas pipeline which allowed the acceleration of SW Qld gas production, the major 

gas users in SE Qld and the two gas reticulation companies serving Brisbane and the 

Gold Coast were strongly persuaded by the Qld government to sign new 20 year 

GSA’s with SW Qld gas producers at fixed escalating prices and with take-or-pay 

levels that incorporated substantial gas demand growth that was yet to be 

demonstrated.  The gas distribution companies carelessly acquiesced to this pressure 

despite that fact that micro economic reform CoAG initiatives had the objective of 

granting open access and competition to the retail gas market in eastern Australia.  

These two factors resulted in the proverbial ‘death spiral’ for the established gas 

reticulation companies serving Brisbane.   

 

The opportunistic conventional gas producers, namely Origin and Santos, both 

scooped up low cost CSG assets and, of course, changed the story from an unreliable 

gas supply to a world class gas supply that attracted many international petroleum 

companies.  These international companies acquired interests in CSG development 

projects for what can only be described as premium prices given the lack of cash flow 

and lack of track record associated with this resource in Qld.  Many billions of dollars 

have been exchanged over the past decade as Santos, Origin, QGC, Sunshine Gas, 

Eastern Star, Pure Energy, and Arrow Energy either divested working interests in 

projects to large companies or were acquired outright by large companies.    

 

A belief that Qld’s gas resources were very small and declining quickly in the late 

1990’s (mostly Santos rhetoric to maximise gas margins via scarcity of gas supply 

messages) prompted the concept of delivering otherwise worthless gas from PNG to 

the east coast of Qld via a proposed international gas pipeline project.  This project 

survived from 1998 to as recent as 2008 and at various stages involved AGL, 

Petronas, Chevron, ExxonMobil, and all of Qld’s GOC’s involved in electricity 

generation and gas retailing.  Under this proposed project, delivered gas prices to 

Brisbane were $2.65/GJ as of July 2007 under 20 year conditional GSA’s with prices 

escalated proportional to 60% CPI.  These gas prices were considered to be 

competitive with any and all gas supplies sourced from other conventional gas fields 

located in other states on Australia’s east coast. 

 

This project eventually died much to the dismay of the PNG gas producers.  The 

demonstration of gas production from CSG in SE Qld and the lack of sufficient 

domestic gas markets for both sources of gas led to this projects demise.  This 

decision to favour local Qld CSG production over pipeline gas imports from PNG 
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seemed like an obviously good choice for Qld’s entire gas industry including the 

resource owner, the Qld Government.  Only a few years later, CSG resources have 

grown to the extent that three world scale LNG export projects are under construction 

at Gladstone.   

 

Over the past few years, CSG producers have been aggressively expanding Qld’s 

domestic gas market primarily by the construction of onsite gas fired power 

generation.  The Qld government has assisted this effort with the introduction of 

mandated gas fired power generation levels for Qld.  The CSG producers elected to 

bypass the gas pipeline sector in favour of building power generation embedded in the 

CSG producing areas even though electricity demand served by these facilities is far 

from the generation sites.  This model is yet another example of regulatory and market 

failure in Qld’s gas industry.  It is generally accepted that it is economically more 

attractive and much more energy efficient to transport gas by high pressure pipelines 

to gas fired power generation facilities that are embedded in the electricity demand 

centres.   

 

Now that SE Qld has demonstrated world class gas resources, setting drilling records 

for the number of wells per year, building an unprecedented number and capacity 

rating gas pipelines and gas processing plants, Qld’s largest gas users who had once 

underpinned the PNG to Qld gas supply project are informed that there is very little if 

any long term gas for them due to the requirements of under construction and possibly 

future LNG trains and that domestic gas prices will be orders of magnitude higher 

than the previously agreed upon delivered prices from PNG.  This is a great example 

of market power abuse by the upstream sector of the gas industry and of ad hoc gas 

policies by the Qld Government.  The Qld Government had little appreciation of the 

size of their indigenous gas resources in the mid 1990’s and they have been strongly 

infuenced by gas producer assertions.   

 

The conventional gas producers in the 1990’s, including Origin and Santos, had 

dismissed the start-up CSG industry as unreliable.  Furthermore, the incumbent gas 

producers made claims that CSG was a sub-quality form of energy and that if 

produced and delivered into gas pipelines would result in burner tip operational 

issues.  Queensland continues to accept the following gas producer assertions: 

escalating development and operational costs are out of their control, domestic gas 

markets are not important given export opportunities, the need to replicate CSG to 

LNG facilities at Gladstone, dedicated gas supply requirements and the need to hoard 

gas reserves for possible future export trains, export and domestic gas price 

convergence and the story that unlimited exports are in the best interest of the general 

public and the government.  As demonstrated throughout this report, these assertions 

are not supported by fact or international experience. 

 

6.2 World Gas Prices 
 

In the absence of a world gas market, gas prices have varied greatly from region to 

region and from continent to continent (Figure 19).  The only truly continental gas 

market is the vast North American interconnected gas pipeline grid that excludes only 

Alaska, northern Canada and Newfoundland.   
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Figure 19.  Domestic Gas Price Comparison 

 

Vastly different pricing mechanisms are associated with liquid gas markets (North 

America and increasingly Europe) compared to markets that depend on long-term 

contracting of gas supplies (i.e. Australia’s domestic gas market and decreasingly 

Europe) and from the vertically integrated LNG market.  These mechanisms are 

described later in this report.  A fourth pricing mechanism is the regulation of gas 

prices.  While this mechanism once dominated the world’s gas industry it no longer 

does so but remains in place in many non-OECD countries (Figure 20).  Regional 

differences in gas prices can also be attributed to differences in geology and resource 

endowments.  For example one would expect a gas resource rich region or country to 

have relatively low gas prices while a region or country dependent on gas imports to 

have relatively high gas prices.  Differences between net importing and net exporting 

countries include market structures, energy policies and regulation and pricing 

mechanisms.  Countries whose gas consumption is covered by domestic production 

have regulatory control of supply (upstream) and demand (downstream) and thus a 

major influence on the gas pricing levels and mechanisms that exist in that country.  

By contrast, import-dependent countries have much less influence on the supply side 

and therefore experience much higher prices than do the domestic markets of gas 

exporting countries and/or regions.   

In open, freely traded gas markets of sufficient liquidity, price stability in the physical 

market is basically non-existent since price volatility that reflects gas supply/demand 

balance becomes the hallmark of functional gas markets.  Liquid markets provide 

transparency by price discovery and the existence of financial instruments to hedge 

risks.  Price signals from liquid gas markets drive efficiency improvements and capital 

investment across the gas value chain.  A liquid gas market has developed in both 

North America and the U.K. during the past 20 years.  However, where no market 

places for physical transactions develop, either because of too high transaction costs 

for storage and transportation or because of a too small number of participants, 

hedging will be done by other instruments like long-term contracts and forms of 
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vertical integration.  The indicator for liquidity is usually called ‘churn’.  Churn is the 

ratio between traded volumes and delivered volumes.  A churn of at least 15 is usually 

considered to be the threshold for a liquid market.   

 

Figure 20.   Global Gas Pricing Models 

 

The gas hubs in North America were created by industry at appropriate places, with 

Henry Hub in Louisiana being the most prominent and important of these and the 

AECO hub in Alberta a close second.  Henry Hub has a churn of about 100, indicating 

high market liquidity.  For comparison: on the oil side the churn of WTI and Brent is 

about 500.  By contrast, the National Balancing Point (NBP), a notional point at 

which gas is traded in the U.K., was created by regulation.  The churn on the NBP 

rose to about 15 until 2004 and then dropped for some time to 10, placing the NBP at 

the edge of being considered as a liquid market before recovering again recently to 

acceptable levels.  The hubs that have developed in Continental Europe (Zeebrugge, 

Bunde and TTF in the Netherlands) all have a churn of below 10, a sign of low 

liquidity.   

 

None of the so-called gas trading hubs in Australia would be considered to be 

legitimate liquid gas price indices upon which a gas market could benchmark prices to 

or rely on for price discovery.  Liquidity, as represented by the number of financial 

transactions referring to a given physical market place, is likely to increase with the 

number of players in the upstream sector.  It also increases with better access to low 

cost infrastructure like gas storage, trading hubs and gas pipelines.  The presence of 

gas traders and independent gas marketers also increase the number of transactions in 

any gas market.  While gas prices in the past have been established by a number of 

methodologies, regional gas prices in the immediate future will be driven by 

fundamental factors such as world economic growth, unconventional gas resource 

development, LNG trade evolution and carbon policies.   
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Gas markets, like Australia’s domestic gas market, do not communicate any price 

signals to either downstream or upstream investors.  Contract prices are simply 

escalated for up to 20 years based on a relationship to CPI and these prices are not 

published for price discovery purposes.  It is therefore meaningless to attempt to 

compare prices under old long term contracts in Australia with gas prices in either 

open freely traded overseas gas markets and/or LNG netback prices to determine a 

differential.  Price stability can give comfort through certainty to both gas producers 

and gas consumers alike but price stability does not lead to efficient industries or 

markets.  Overseas jurisdictions like the U.S., Canada and the U.K. have favoured and 

promoted price volatility over price stability; that is market efficiency over 

inefficiency.  The 2003 American Gas Foundation Study concluded the following: 

“for a variety of reasons price volatility was a necessary and healthy attribute on an 

efficient market, that changes made in the industry by legislative action and by the 

Federal Energy Regulatory Commission (the “FERC”) had intentionally favoured 

efficiency over stability, and that, coupled with the nature of the supply-demand 

balance, sustained and increasing price volatility was expected to be a permanent 

characteristic of the industry”.  Hence gas price volatility has been a long term 

characteristic of the gas markets of Canada and the U.S.    

 

For a global commodity market to emerge it seems important to have only small 

differences in transportation cost, combined with the possibility to easily change 

between destinations and sources.  This situation offers the flexibility to transfer price 

signals, reflecting either competition on the demand side for such a commodity, or in 

the case of oversupply, competition for customers by suppliers.  Small differentials in 

transportation costs will lead to worldwide uniform price developments.  Moreover, 

ubiquitous storage possibilities and low specific storage costs will add flexibility to 

the system on the time axis to lead to the creation of market places.  Since 

transportation costs for gas vary significantly with distance, it is difficult to create a 

global gas market.  In fact most countries, including Australia, have yet to create a 

large regional market or better yet, a national or continental market for gas.  

 

Gas and electricity markets, when subject to competition, are the two most volatile 

commodities.  Gas price volatility in those markets is managed by such tools as:  

underground gas storage facilities, fuel switching, LNG peak shaving facilities, 

financial products and vertical integration.     

 

The three dominant methods of establishing gas prices worldwide according to the 

International Gas Union are as follows ( in order of decreasing market share as of 

2009): 

1. Gas on gas competition (GOG in Figure 21) - the largest single price 

formation category in 2009 at 36%.  This category existed across all 

categories; domestic production (especially in North America, Russia and 

Europe), pipeline imports and LNG imports.  This is gas priced in free market 

trade.  

2. Oil priced escalation or indexation (OPE in Figure 21) - accounted for some 

21% of global gas production in 2009, but was largely found in pipeline 

imports and LNG imports.  Prices in this category are set by formula under 

long term contracts and indexed to changes in oil prices;  
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3. Bilateral Monopoly (BIM in Figure 21) is the dominant pricing mechanism in 

cross border trade involving the Former Soviet Union, Central and Eastern 

Europe and China.  BIM derived gas prices only accounted for 6% of gas 

production;  

4. The three regulated categories (RBC, RSP, RCS in Figure 21) accounted in 

total for some 35%, split broadly equally between the three –cost of service, 

social and political and below cost.  The regulated categories were exclusively 

for domestic production supplying domestic markets and are the lowest gas 

prices globally.  The subsidisation of domestic gas customers via low priced 

gas is a policy for many developing countries. 

The regulated gas prices tend to exist in non-OECD countries and developing 

economies.  The gas prices in such countries are of little use for benchmarking 

purposes except to note that they are the lowest gas prices globally.  Global trends 

show an increase in gas on gas competition pricing, a decrease in oil linked and oil 

escalated gas pricing, particularly in Europe, and a relatively constant amount of 

worldwide gas priced at low regulated prices.  A comparison of wholesale gas prices 

by continent and price levels by method of price formation is found in Figures 22 & 

23.  In 2009, the continents of Africa and regions of Latin America and the Middle 

East had largely regulated wholesale gas prices, the continent of Europe and the Asia 

Pacific region had most of the oil linked and oil escalated wholesale gas prices, North 

America had only gas on gas competition and the domestic gas market of the Former 

Soviet Union is also dominated by gas to gas competition. 

Figure 21.  2009 Survey of World Gas Pricing Mechanisms 
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Figure 22.  World Wholesale Gas Prices 2009 

 

 

Figure 23.  Gas Pricing Derivation by Continental Gas Market 

 
 

Also, in liquid gas markets, the use of gas is subject to short-term and longer-term 

competition with substitute fuels, which will form price ceilings (like gas oil or 

distillates replacing gas for individual heating or in the short-term in power 

generation) and vice versa, they can form a market-clearing bottom price where there 

is enough demand for the substitute fuel (as for coal in power generation in the U.K.). 

This does not exclude gas price spikes beyond the price of the substitute fuel due to 

temporary bottlenecks and capacity constraints that can only be overcome by 

investment, which takes time. 

 

Liquid markets should be able to allocate gas to its highest value use, the counterpart 

of which is the so-called demand destruction which was experienced in the U.S. 

where gas price sensitive industries like ammonia production and other 
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petrochemicals based on gas closed their production in the U.S. over the past decade.  

These price sensitive industries are now returning to the U.S. and Canada now that the 

unconventional gas boom has driven gas prices down to levels that have not been 

experienced for a couple of decades.  

 

Long-term contracts have worked to the satisfaction of both sides in the case of 

import dependent countries and for export countries linked by specific infrastructure, 

and have adapted to substantial changes in the past decades.  They continue to be the 

prevailing instrument of international gas trade.  As long as specificity of investment 

or of trade decisions plays a role, long-term contracts are likely to remain the 

prevailing instrument.  Experience has also shown that long-term contracts and liquid 

markets can co-exist, even if formerly isolated marketplaces are linked now by 

arbitrage deals, without forming a uniform global marketplace.  However, as long as 

gas supplies are tight worldwide, arbitrage will work to create competition between 

gas customers, which is unlikely to reduce gas prices sustainably below the level of its 

alternatives. 

 

6.3 LNG Pricing Mechanism 
 

The first commercial LNG deal was between Algeria and the U.K. and France, 

starting in 1964 on a fixed-price basis.  However, LNG trade developed mainly in the 

Pacific basin for the supply of Japan, and later Korea, from Alaska in the U.S., 

Indonesia, Malaysia and Brunei, with price formulas indexed to crude-oil import 

prices.  The Algerian request for FOB crude oil parity at the beginning of the 1980s 

for all of their LNG deliveries failed in the U.S. and brought the Atlantic LNG trade 

virtually to a halt.  However, European customers of Algerian gas – Belgium, France 

and Italy – which were more dependent on Algerian gas deliveries largely 

accommodated the Algerian request, although it overpriced Algerian gas, and part of 

the difference was subsidised by the importing states.  This was corrected when oil 

prices came down in 1985/1986.  Deliveries of Algerian LNG to Europe continued 

and evolved further.  The contracting pattern for LNG has been that of long-term take-

or-pay contracts – similar to pipeline-import gas to Europe– with a peg to crude oil in 

the Pacific and to fuel oils and partly to crude oil in Europe.  The possibility of regular 

price reviews is foreseen in Europe and to a lesser extent in the Pacific.  By 1997 

Japan, Korea and Taiwan accounted for 76% of world LNG imports. 

 

While some claim that the fast growing world LNG trade will lead to the creation of a 

global gas market, there is little evidence of this.  By being directed to higher price 

markets, LNG trade is functioning as a price transmitter for higher prices between 

regional markets.  LNG terminals – unlike oil terminals – have not developed into 

trading hubs of their own, and in view of the high costs of storing LNG this is not 

likely to happen soon.  Consequently the gas price differentials between those 

countries and regions who can access adequate indigenous gas supplies and failing 

that, can access adequate top up pipeline gas supply imports and those who have to 

rely on LNG imports is widening.    

 

Both China and India are newcomers to the LNG import market. Both were able to 

negotiate very favourable contracts during the period before LNG markets tightned 
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and high oil prices.  However, the earlier prices that they negotiated are no longer 

regarded as precedents for future contracts to these two emerging LNG markets or for 

established LNG markets.  Furthermore it is unlikely that Japan will continue to buy 

LNG at oil linked pricing as Japan seeks to replace its nuclear power generation 

capacity with gas fired capacity.   

 

A combination of tight LNG markets with very high oil-price levels has revealed 

problems in the operation of many of the pricing clauses, particularly in Northeast 

Asia.  As a result, contracting patterns have become somewhat unstable.  There is a 

substantial amount of contract re-negotiation in process, both for those contracts that 

provide for re-opening at some stated price level or some contracts that are nearing 

expiration and being considered for renewal.  However, the patterns of oil linkage in 

Northeast Asia are likely to continue, while the Continent will be affected by 

competition with the U.K.’s liberalised pricing. 

 

LNG pricing formulas and levels of price vary considerably as world LNG trade 

continues to be dominated by long term bilateral contracts.  They contain a variety of 

starting prices, escalators and more recently contain a floor and a ceiling price 

(essentially a price collar).  Consequently a wide band of prices in effect for LNG 

trade exists and the prices related to any one contract reflect the market power 

position of the buyer and the seller at the time the long term contract was entered into.  

Price discovery in the world LNG trade is particularly difficult and often unreliable 

since there is little transparency in the market.  Prices under long term contracts are 

based on formulas linked to a reference rate – usually the lagged price of crude oil.  

Accordingly, the price per unit of LNG increases (decreases) when spot price of crude 

oil rises (falls), usually with a set lag of a few months.  However, because these 

contracts are privately negotiated the exact formulas are not publicly available.  

Across Asia, LNG contract prices are typically linked to the Japan Customs-cleared 

Crude price (JCC).  Historically, it has been common for contracts to have formulas 

that are non-linear, incorporating an ‘S-curve’ that moderates the impact of both high 

and low oil prices upon the LNG price.  

There are three major pricing systems in the current LNG contracts (Figure 24): 

 Oil indexed contract used primarily in Japan, Korea, Taiwan and China; 

 Oil, oil products and other energy carriers indexed contracts used primarily in 

Continental Europe; and 

 Market indexed contracts used in the U.S. and the U.K. 

In contrast, spot LNG prices tend to track gas market fundamentals more closely.  

Spot prices are most easily observed at major gas trading hubs, where competing 

sources of gas (both pipeline and LNG) are priced. Of particular note are the Henry 

Hub in the southern U.S., and the National Balancing Point (NBP) in the U.K. 
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Figure 24.  Continental LNG Import Pricing Structures 

 

Even the growing spot LNG market is of little value in this regard.  Spot or short term 

LNG cargos now comprise approximately 20 % of LNG trade and are subject to large 

price differentials between various LNG import markets.  Approximately 30% of 

Atlantic region sourced LNG was traded on a spot basis in 2010.  According to the 

European Commission, delivered ex-ship (DES) LNG spot prices in mid 2012 were as 

follows:  

 

 $US 2.30/GJ DES to the Lower 48 US; 

 $US 12.00/GJ DES to Europe; 

 $US 18.00/GJ DES to Japan. 

The DES price to the U.S. was hypothetical since little to no LNG would be imported 

at that price as it is below the cash cost (operating cost and royalty payments) of most, 

spot cargos of LNG.  World re-gasification of LNG capacity exceeds world gas 

liquefaction into LNG capacity which allows spot LNG cargos to be diverted to the 

highest price markets importing LNG at any time.  The pricing spread of LNG DES 

prices presents significant arbitrage opportunities to the extent that LNG cargos can 

be diverted pursuant to long term supply contracts and/or uncontracted LNG 

liquefaction capacity exists.   

 

LNG prices hit $17.70/GJ in Japan during the 4
th

 quarter of 2011, rising from 

$11.70/GJ during the same quarter in 2010 according to Japan’s Institute for Energy 

Economics.  This price rise is driven by oil linked price escalation in a rising oil 

market.  While gas price increases lag oil market increases, such a price shock to 

Japanese gas consumers will result in either severe gas demand destruction or more 

likely trigger a re-negotiation of LNG supply contract pricing terms.   
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Because of the diversity in pricing arrangements, the segmented nature of the global 

market, and differences in gas quality, prevailing LNG prices can vary significantly 

around the world.  While only limited data is available, the highest reported LNG 

import price in 2010 was around three times the lowest reported price (on an annual 

average basis).  In 2010 LNG deliveries to Japan had the highest price and the lowest 

were deliveries to the U.S. (Figure 25).   

 

Figure 25.  LNG Import Prices (DES) 

 

 

Asia differs from the West due to the lack of markets to provide price liquidity for 

gas.  Therefore, LNG is mainly bought and sold through long term bilateral contracts 

of over 10 years rather than on the basis of a traded market price.  In negotiations for 

these long term contracts, the transaction price is determined by the buyer and seller 

agreeing to a price formula indexed to crude oil prices.  The price formula is 

negotiated in the context of market circumstances such as the balance of supply and 

demand and crude oil prices, so a variety of formulas are used depending on the 

circumstances at the time.  The formula historically was a linear formula directly 

proportional to crude oil prices, but from the 1990s, mainstream formulas have used 

S-curves with the slope determining the proportional relationship to crude oil being a 

gentler slope at low price bands and high price bands than at middle price bands 

(Figure 26).  Asian LNG buyers have historically valued the security of supply and 

the price predictability of long term LNG supply contracts.  

 

At the end of 1994, the operators of the Australian Northwest Shelf project adopted a 

new pricing mechanism for their contracts with Japan, called the “S curve”. This 

formula guarantees the interests of the sellers if the price of the benchmark crudes 

drops below a certain threshold, and protects the interests of the buyers if it rises 

above a given ceiling. The floor price selected for the weighted average of the prices 

of the crudes imported by Japan was set at about $16.95/bbl, and the ceiling price at 

$26.95/bbl. 
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Figure 26.   S Curve LNG Pricing Relationship to Oil 

 
 

The use of the S-curve represents the spirit of mutual aid between buyer and seller, 

alleviating the seller's risk of declining earnings at low price bands and alleviating the 

buyer's risk of increased costs at high price bands (Figure 26).  The buyers appreciate 

the need for this spirit of mutual aid in long term contracts, but in view of the recent 

high crude prices sellers are now calling for linear formulas to avoid the opportunity 

loss at the top end of the S-curve.  While S curve pricing formula have the effect of 

protecting the buyer at high oil prices and the seller at low oil prices, large movements 

in oil prices in predominantly one direction as occurred in 2004/05 increasingly put 

the seller of LNG at a disadvantage.  This is a good example of how long term 

contracts tend to, over time, create winners and losers.  Generally long term contracts 

only work to the extent that both parties are reasonably satisfied with the arrangement, 

distortions such as these introduce a de-contracting or performance default risk.   

 

The LNG industry is dynamic and promises a bright future as it offers increasing 

flexibility.  As competition gradually re-shapes all markets, the global gas industry 

will have to adapt to a number of new and multiple evolutions to continue to grow.  In 

this context, contractual terms in favour of greater flexibility, more flexible take-or-

pay requirements, reduced penalty liabilities and the pricing issue will be crucial.  A 

new era is emerging for the LNG industry, with spot and short term sales securing a 

rapidly growing share of flows as has already occurred in the Atlantic Basin. 

 

Like any market, the supply/demand balance in special purpose LNG export and 

import facilities influences LNG pricing levels and price escalation formulas under 

new long term contracts (Figure 27).  The long lag time involved in the planning, 

approval and construction process for LNG liquefaction and re-gasification facilities 

exacerbates the supply/demand equilibrium.  It is always difficult to compare prices 

under long term contracts because of the distortions from market prices that exist 

under these contracts over the term of the contracts.   
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Figure 27.  LNG Year End LNG Supply/Demand Balance 

 
 

The ability of pipeline gas trading to provide commodity competition in gas markets 

is necessarily restricted by geography and capacity constraints.  LNG is far more 

flexible since LNG cargoes can easily be diverted to many regions in the world in 

response to arbitrage opportunities and price signals.  While one would expect that 

LNG trading would be the prime force in the development of a global gas market this 

has not been the case due to very restrictive terms and conditions contained in most 

long term LNG supply contracts.  Destination restrictions for LNG cargos is but one 

of many such restrictions.  Since LNG trade is dominated at present by long term 

contracts, it too has the characteristics of contractual gas to gas competition as 

opposed to commodity gas to gas competition.  Consequently LNG trade has had little 

impact to date on the development of a global gas market.  

 

The trading of spot or short term cargoes of LNG is a growing market as LNG 

suppliers redirect cargos to take advantage of arbitrage opportunities and/or utilise 

surplus liquefaction capacity.  LNG spot prices are therefore very volatile in nature 

and are often much lower than the long term LNG pricing on a delivered basis.  The 

economics of utilising otherwise unused liquefaction capacity involves making 

margins based on variable operating costs and accelerating gas sales.  Spot LNG 

prices DES into Germany in 2009 were often only 60% of the price of gas pipeline 

imports from Russia, Norway and the Netherlands under oil linked long term 

contracts.  

 

6.4 Exports, Imports & Domestic Gas Pricing 
Relationship 

 
Experience in many large gas markets has demonstrated that long-term contracts for 

imported gas and/or long term contracts for exported gas and liquid national or 
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regional domestic gas markets can co-exist.  Most OECD countries have indigenous 

gas supplies that tend to be priced much differently in terms of both the pricing 

mechanism (liquid or long term contracts, short term hub pricing or escalated pricing 

formulas, etc) and the level of pricing compared to gas exports from that country or 

gas imports to that country, as the case may be.   

 

For example, major gas exporting countries typically have pipeline gas supplies to 

their domestic gas markets priced much lower at the wellhead than gas that is 

permitted to be exported, either by pipeline or by LNG ships.  Alberta, Canada 

provides an excellent example over the period between gas de-regulation in 1985 and 

the North American Free Trade Agreement in 1994.  The wellhead price differential 

between gas production destined to the Alberta domestic market and gas production 

destined to the U.S. export market was greater than the wellhead price to the domestic 

market (i.e. export prices were more than double domestic gas prices at a common 

point of reference).  The Netherlands, Russia and Alaska have similar relationships 

between export gas prices and domestic gas prices.  

 

The converse is typically the case for major gas importing countries around the world.  

The imported gas delivered to the city gate within such countries typically far exceeds 

the cost of indigenous gas supplies delivered to that same city gate.  For example, in 

contrast to the situation in North America and the U.K., gas markets in the rest of the 

European Union (excluding the Netherlands), and in Japan and Korea have developed 

based on imported gas.  These markets have been shaped by the desire of exporting 

countries to maximise the rent received for gas exports as a compensation for the 

depletion of their finite resources.  The EU depends on three large gas-exporting 

countries: Algeria, Norway and Russia for 50% of its consumption.  All three of these 

gas exporting countries have demanded oil linked pricing in the past.  Russia has only 

recently acquiesced to the notion that gas pipeline supplies from Russia to Europe 

may have attracted an unnecessary price premium and that future supplies will be 

more competitively priced.   

 

The wellhead price received in Russia from gas exports to Europe far exceeds the 

wellhead gas price received from sales to the Russian domestic gas market and was 

reported to be 500% of the domestic gas price in 2000.  The Russian domestic gas 

market prices are among the lowest in the world; reflecting the abundance of gas 

resources in Russia.  Conversely pipeline gas exports to Europe command much 

higher prices for they are priced on a delivered basis to compete with LNG imports 

into Europe and are typically oil linked and under long term sales arrangements.  This 

substantial pricing differential between gas used for the domestic gas market and 

exported gas is typical of exporting countries and regions.  Prior to the free trade 

agreement with, first the U.S. and then including Mexico, Canada’s produced gas also 

constituted a low priced gas supply to Canada’s domestic gas market and a much 

higher priced gas supply for all gas exports to the U.S.  This dual pricing relationship 

reflected the abundant gas resources in Canada and the dependency of the Lower 48 

U.S. on gas imports from Canada for up to 20% of gas consumption.   

 

The development of gas import dependence – whether the gas sector was developed 

on domestic gas or based on imported gas – typically plays the decisive role for 

differences in pricing mechanisms which developed in different regions of the world.  
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Countries, whose gas consumption can predominantly be supplied by domestic gas 

production have regulatory control, should they wish to use it, of supply (upstream) 

and demand (downstream) and thus a major influence on the gas pricing mechanism 

that is employed in that country.  Import-dependent countries have little influence on 

the regulation of the gas supply side and therefore cannot control whether gas prices 

are oil linked, regulated, or subject to gas to gas competition.  This should not be the 

case in Australia where governments have full control over gas resources and can 

implement policies to ensure energy security, i.e. availability of supply and 

affordability of pricing.  There is no reason why Australia needs to link domestic gas 

prices to the world’s highest priced gas import markets, such as Japan.  Such a 

decision would reflect a poor energy policy and would be inconsistent with other 

OECD gas exporting regions and nations. 

 

The U.K. transitioned from a net exporter of gas to a net importer of gas in the winter 

of 2005/06 with a corresponding major impact on gas pricing at the U.K.’s NBP..  As 

a net exporter of gas, the U.K. had, by definition, surplus gas and therefore aggressive 

gas to gas competition in its domestic gas market.  The volatility of gas prices at NBP 

has significantly increased since the U.K. has become a net importer of gas reflecting 

the lack of excess domestic gas production and of course the average price of gas in 

the U.K. has increased due to the much higher price of import gas supplies compared 

to the price of indigenous gas production.  As mentioned previously, large price 

differentials between domestic gas production and imported gas supplies are common 

for net importing countries and regions.  This price differential reflects the following 

market forces: 

 

 The number of import gas choices in the past has not been large as 

international gas pipelines were rare but becoming more common and global 

LNG trade was relatively small and very restrictive; 

 Gas exporting countries typically seek a premium for gas exports over their 

pipeline gas supplies to their domestic market because there are security of 

export demand, security of domestic supply and public benefit concerns;  

 The additional freight to transport gas long distances between countries and in 

the case of LNG, between continents. 

Not only did the North Sea gas production decline sufficiently to require gas imports 

but the deliverability swing historically provided by the North Sea gas fields also 

declined, thereby placing a much larger requirement for gas storage capacity.  This is 

analogous to the current decline of Bass Strait and Cooper Basin conventional gas 

production in east coast Australia – the historical suppliers of “as required” swing gas 

supplies (gas deliverability from excess upstream production capacity).  This 

transition in the U.K. has raised major security of gas supply issues and has caused 

gas prices in the U.K. to become influenced by gas import prices into continental 

Europe.  The upward pressure on domestic gas prices due to a reliance on imports into 

the U.K. is an ongoing area of concern for that nation.   

 

Local gas consumption located in prolific onshore gas supply basins worldwide has 

not exhibited a phenomenon of price convergence with exports on a netback 

comparison basis unless and until gas supplies decline significantly from the stage 
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where exports facilities were justified.  For example, gas prices to Alberta consumers 

were a fraction of the netback price received from U.S. exports for Alberta gas for two 

decades and only converged when there were insufficient gas supplies to meet both 

local gas consumption and exporting pipelines.  The same phenomena of local 

depressed prices existed in the Gulf Coast states of America as it served New 

England, the Midwest U.S. and the south eastern seaboard of the U.S. 

 

Russia, which has the second-largest gas market in the world, has subsidised domestic 

gas prices from revenues received from exports for some time.  Alberta, Canada has 

also done this for decades in that it costs less to pipeline Alberta gas production to 

provincial end users than to provincial export border points, essentially thereby 

subsidising the freight associated with serving Alberta gas consumers. 

 

Prior to the commoditisation of gas in Canada, Canadian pipeline gas exports to the 

U.S. were typically done under long term contracts with delivered prices that met the 

competition (U.S. pipeline gas and other hydrocarbon fuels) at various city gates 

located in the U.S.  Consequently, the wellhead price of Canadian gas exports to the 

U.S. were usually much higher than the wellhead price of U.S. domestic gas supplies 

consumed in the U.S. since Canadians only targeted the high priced U.S. gas markets 

in regions that were remote from U.S. domestic gas supplies.  Netback prices in 

Canada from such export sales reflected the cost of incremental gas supplies into 

major US gas markets less transportation costs or freight costs from Canada to those 

U.S. markets.   

 

The growth in LNG exports from Australia and the cost of any and all facilities 

associated with that growth should have no adverse impact on Australia’s domestic 

gas market and many would argue that the immediate impact should be downward 

pressure on domestic gas prices.  The full cost of LNG supplies is volatile and is only 

relevant to the rates of returns realised by gas producers who elect to participate in 

this sector of the gas industry.  The average Asian LNG contract price for LNG 

supplies has typically been above the full cycle supply cost of LNG (Figure 28) 

resulting in attractive LNG supply investments serving that market.  This price has 

also typically been well above the price of pipeline gas supplies traded in liquid gas 

markets (i.e. U.S. wellhead prices based on HenryHub and U.K.’s NBP prices 

reflecting a significant price differential between LNG imports to Asia and market 

clearing prices at major world gas hubs and sometimes a complete decoupling of these 

prices as experienced in 2010).     

 

Continental Europe, with the exception of the U.K., Norway and the Netherlands, has 

developed its substantial gas grid based on imported pipeline gas supply – 

supplemented by some LNG imports.  In this regional market, long term contracts for 

imports were established early in the development of the industry and many of them 

remain in force.  Continental European pricing precedents were effectively set by the 

Netherlands in its pricing policies for domestic gas from its super giant Groningen 

field in 1962.  At the time the Dutch Government established a policy that gas should 

be valued at the prices of the fuels it competitively displaced regardless of the cost of 

supply.  While this concept was introduced at a time of stable oil prices in the 

beginning of the 1960s, the concept included from the start the possibility of a regular 

price review to adapt the pricing to changes in the market.  When oil prices later 
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started to increase price escalation clauses in export contracts were tied to market 

based percentages of light fuel oil together with high and low sulphur heavy fuel oil. 

 

Figure 28.  Relationship of Asian LNG Import Price to UK & US Prices 

 
 

Gas exporters are typically price takers as opposed to prices setters.  LNG or pipeline 

gas exports, as the case may be, are typically priced to compete with alternatives upon 

delivery to the importing country.  Countries reliant on gas imports tend to pay higher 

gas prices than are generally available to gas producers selling gas into the domestic 

market of gas resource rich regions or countries.  Long term price indexed GSA’s 

distort this relationship due to the gap between escalated prices under GSA’s and 

market clearing prices in effect at any given time in the importing country. For some 

time now the U.S. tendency is to import only pipeline gas supplies from Canada and 

LNG cargos under GSA’s that have market clearing price mechanisms on a delivered 

basis.  All foreign gas supplies entering the U.S. market has to meet the market 

clearing price of gas in effect at the time of delivery.  Thus LNG imports to North 

America are typically described as based on Henry Hub pricing.  Conversely should 

the U.S. export LNG supplies from the L48 U.S., the prices under those GSA’s with 

importing nations would not reflect Henry Hub pricing but actually the market 

clearing prices into the destination country.   

 

Exports to a gas market where higher gas prices prevail may yield a price advantage 

to the exporter and to the Government in terms of its royalty revenue from gas 

production allocated to that export sale but there should be no linkage between higher 

international gas prices under export activity and the domestic gas market prices of 

the exporting country or region except to the extent that export prices are low, there is 

often an export floor price equal to the domestic gas market wellhead price prevailing 

in the exporting country to alleviate the ‘dumping of resources’ to competing 

economies.  Domestic gas production for domestic gas consumption in a net gas 

exporting nation or region should be priced on the basis of the availability of supply to 

that market and, in turn, the marginal costs of indigenous gas production.  Contrary to 

the allegations by Australian gas producers, the price received from exports is 

irrelevant.  Any convergence of these two prices, unless under a floor pricing policy 

for exports, is a symptom of market power abuse and market failure.   
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Gas exports are typically viewed as a gas producer privilege that is granted by the gas 

exporting region or country.  This privilege is often granted in the form of an export 

licence and this licence can and will be revoked to the extent that the conditions of 

export are not met over the term of the exporting activity.  Quite the opposite to 

Australia, in the U.S. proposed export projects to non free trade nations have to 

demonstrate how the export project will reduce prices and price volatility in the 

domestic U.S. gas market to the satisfaction of the DOE.  Furthermore the DOE 

constantly monitors the situation and if necessary revoke the export licence to the 

extent that it fails to demonstrate that it remains in the national interest.  The DOE has 

stated in its May 2011 approval of the Sabine export licence:  "We intend to monitor 

those conditions in the future to ensure that the exports of LNG authorized herein and 

in any future authorizations of natural gas exports do not subsequently lead to a 

reduction in the supply of natural gas needed to meet essential domestic needs.  The 

cumulative impact of these export authorizations could pose a threat to the public 

interest. DOE is authorized, after opportunity for a hearing and for good cause shown, 

to take action as is necessary or appropriate should circumstances warrant it.  

Furthermore, DOE/FE will evaluate the cumulative impact of the instant authorization 

and any future authorizations for export authority when considering any subsequent 

application for such authority." 

 

It is important to note that the DOE granted the  Sabine LNG export approval in May 

of 2011 after a thorough and public hearing and analysis which involved among other 

things a public interest test and analysis.  The Sabine project was determined to be 

sufficiently small to not materially affect the supply/demand of gas in the L48 US gas 

market.  The price of LNG exports should be irrelevant to the L48 domestic gas 

market prices in a similar manner that pipeline gas export prices to Mexico and to 

Canada are irrelevant.  Sabine argued that the higher priced exports will “encourage 

domestic production when low domestic gas prices might not otherwise do so”.  Thus 

high cost gas from marginal gas fields may find its way to the Sabine LNG export 

project as opposed to being shut-in due to poor economics if the only choice is to sell 

into the low priced domestic gas market.  Furthermore Sabine added that “flexibility 

offered to capacity holders in the Project will allow them to reduce their export 

nominations if market prices indicate that the natural gas is needed in the United 

States during times of domestic need.  This flexibility would help to moderate U.S. 

gas price volatility and keep prices to domestic customers at reasonable levels during 

both periods of weak domestic demand and periods of high domestic demand”.  In 

essence the Sabine project to be located in the border of Texas and Louisiana has 

stated that it has no intention of raising domestic U.S. gas prices and will turn gas 

around to service the U.S. domestic gas market in lieu of supplying export contracts to 

the extent that the U.S. requires additional gas supplies on a temporary basis (i.e. 

mitigate short term domestic gas price spikes).  This is typical OECD positioning and 

policy regarding gas exports, whether they are pipeline gas exports or in the form of 

LNG exports.  Australia’s very casual attitude regarding gas exports is rather unique 

and definitely not in the best interest of the nation and the general public. 
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6.5 Inter-Relationship of Crude Oil and Gas Prices 
 

Pipeline Gas Trade 

In the mid 1980’s the market for oil emerged as a liquid global commodity market 

with posted prices for various qualities of crude oil at various locations around the 

world.  The linking of oil and gas pricing has existed at one time or another in many 

energy markets.  By contrast, the gas market has not developed into a global 

commodity market, and only in North America and to a lesser extent in the U.K. has 

the gas market developed into a liquid commodity market.  In North America and in 

the U.K., commodity gas-to-gas competition is well developed and gas prices are no 

longer contractually pegged to oil prices but follow a development of their own.  

However, a de facto long-term average correlation between oil and gas prices 

remained until recently due to substitution effects over longer periods, even though 

gas price development is having more peaks than oil price development, reflecting 

more volatile electricity demand.   

 

The most widely quoted energy prices in the U.S. are West Texas Intermediate (WTI) 

crude oil and Henry Hub gas prices.  Historically these commodities appeared to 

maintain a 1:10 gas to oil relationship; that is one barrel of WTI crude oil priced at 

roughly 10 times 1 million British thermal units (MMBtu) of gas.  It is important to 

note that thermal parity would result in a 1:6 gas to oil pricing relationship (a bbl of 

WTI crude and an MMBtu of gas).  More recently this relationship has diverged in 

favour of much lower gas prices and it appears as if the historical relationship has 

disappeared.  Figure 29 demonstrates the de-linking of gas and oil prices in North 

America as the gas to oil pricing ratio is expected to average 1:40 or more in 2012.   

 

Figure 29.  Divergence of Gas & Oil Pricing in North America 
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Oil is no longer the replacement or main competing fuel for gas in the key OECD 

markets, especially for power generation and especially in Europe.  Power generation 

is by far the most price elastic sector of the gas market.  The gap between oil and gas 

prices on an energy equivalent basis is growing due to the differences in their 

respective physical properties; notably the differences in energy density and resulting 

cost differences for transportation and storage.  Furthermore, oil is used in the 

transportation sector while gas is not.  While oil and gas at one time competed for the 

same energy markets, this is increasingly no longer the case and reflected in a 

comparison of the price differential in open markets.   

 

The experience from the mature North America and the U.K. gas markets is that oil 

and gas prices decouple when substantial indigenous gas supplies exist compared to 

the domestic market (i.e. a high R/P ratio exists and high gas storage capacity 

coverage and/or high gas storage inventory levels) and gas prices tend to track and 

sometimes even exceed oil prices on an energy equivalent basis when domestic gas 

supplies are tight (i.e. a low R/P ratio and moderate gas storage capacity coverage or 

low gas storage inventory levels).  Henry Hub gas prices have exceeded oil prices on 

an energy equivalent basis four different short periods of time from 1991 to 2008.  

The largest discount to oil prices for Henry Hub gas prices in history has occurred this 

past year as shale gas production has flooded the North American market thereby 

driving down gas prices to levels that reflect gas production operating costs while oil 

prices remain at very high levels. 

 

Gas hub prices that reflect the supply/demand relationship of gas in North America 

have dropped precipitously due to the shale gas supply boom in the U.S.  Furthermore 

U.S. gas demand destruction due to both a high gas pricing period from 2005 to 2008 

and the global economic downturn that began in 2008 have contributed to falling gas 

prices.  At the same time global oil prices have risen considerably resulting in a 

decoupling of the historical oil/gas price relationship in North America (Figure 30).   

 

Figure 30.  Henry Hub Pricing Expressed as a % of Oil Parity Price 
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Consequently any notion of oil parity pricing for gas or even a discount to oil is 

increasingly rare worldwide.  Gas producers in Australia often priced delivered gas to 

remote mining operations and to large industrial customers (i.e. BHP Steel) on the 

basis of market bearable principles with diesel as the only alternative fuel.  Such 

pricing practices reflects no gas to gas competition or gas supplier choice in a gas 

market and is not sustainable in most developed economies. 

 

International LNG Trade 

Delivered ex ship LNG prices (DES) vary considerably to oil prices depending on the 

pricing formulas contained in various vintages of LNG supply contracts.  In the mid 

1990’s the DES price of LNG to Japan was often higher than the price of crude oil 

due to the lag effect of oil escalation in a volatile global oil market.  The global oil 

price is increasingly irrelevant to LNG importing countries since oil and gas do not 

often compete for the same energy sectors as well as the fact that LNG supply choices 

are increasing.  As previously discussed in this report, a wide range of LNG prices 

exist globally at any given point in time, delivered to the same country, due to the 

wide range of pricing formulas and methodologies used in LNG contracts.  It is 

becoming more common for LNG suppliers to use a portfolio of gas supplies to meet 

their LNG delivery commitments and therefore it is becoming increasingly difficult to 

determine netbacks from LNG sales to any particular LNG liquefaction facility.    

 

6.6 Oil Linked Pricing Formulas for Gas 
 

Bilateral long term gas contracts in the wholesale market sometimes use changes in 

oil prices from quarter to quarter or month to month as the escalator for changes in the 

negotiated starting price for gas under that contract.  This structured gas price under 

long term contracts is often referred to as oil linked pricing for gas.  European net gas 

importing countries negotiated long term GSA’s with net gas exporting countries such 

as Russia, Norway, the Netherlands or Algeria and since at the time liquid markets 

with gas prices were not available these GSA’s contained pricing links to what was at 

the time the closest substitute, namely oil.   

Such GSA’s are common in Europe today but have become very problematic given 

the unprecedented volatility in crude oil pricing over the past few years.  Furthermore 

these oil-indexed GSA’s do not reflect gas market dynamics pertaining to the 

increasingly liquid European gas market.  A large spread between oil-indexed gas 

prices and commodity gas to gas prices determined at various gas trading hubs across 

Europe commenced in 2009.   

Oil linked pricing for gas globally accounted for 21% of gas supply in 2009 (Refer to 

Figure 21) and the trend since that time is a declining share of world gas trade.  

Around 58% of long-term GSA’s in Europe – typically with duration of up to 25 years 

– are indexed to oil.   

The traditional oil linkage of long-term contracts does not function well in the 

liberalised gas markets of North America and the U.K., where prices are set 

frequently by gas-to-gas competition at trading hubs.  Nor do they work well for 

power-generation customers that are subject to economic dispatch scheduling.  Gas 
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supply contracting and procurement is typically done in liberalised gas markets on a 

short term basis in the physical market and price hedging, if done, is performed in the 

financial market.  If long-term contracts are used, they most commonly escalate to gas 

market indicators, such as Henry Hub in North America or the NBP in the U.K.   

A European gas market freed from oil price linkage could enhance the competitive 

position of gas relative to other energy supplies.  Critically important in the European 

power markets, gas prices linked to oil have tended to make gas uncompetitive against 

coal, and thus remains an issue that could reduce future gas demand growth in Europe 

with negative implications to the environment and quality of life.  While Gazprom has 

recently agreed to increase spot gas price-indexation to 15% with some of its long-

term European buyers, some including Germany’s E.On and Poland’s PGNiG, have 

launched price arbitration against Gazprom.  This linking of gas prices to oil has been 

less of an issue in Asia where regulated power prices can carry the higher marginal 

fuel input costs.  Apparently two-thirds of GSA’s with Norway’s Statoil had been 

renegotiated to better reflect the market clearing price of spot gas.  Japan has recently 

stated that they wish to revisit LNG import pricing methodologies and pricing levels.  

There is no doubt that competitive gas on gas competition generally benefits gas 

consumers and the growth of gas consumption.  

The major problem with oil linked (oil escalated) gas prices is that increasingly oil 

and gas have become non-competing sources of energy.  Oil is becoming primarily a 

transportation fuel and gas will probably never become a material transportation fuel.  

To the extent that gas prices under long term contracts escalate to a gas market 

indicator such as the U.S. Henry Hub, Canada’s AECO or Alberta Hub, the U.K.’s 

NBP or the Dutch TTF, then the price under the contract remains at market and there 

is less, if any, volume risk to bear.   

 

Europe gas hub prices have not declined over the last two years to the extent of North 

American gas prices.  However rising oil prices have resulted in an increasing spread 

between hub gas prices in Europe and oil linked gas supply contracts (Figure 31).  

 

Figure 31.  Growing Spread Between Oil-indexed & TTF Hub Prices 
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The large price differentials between gas hub derived pricing at primarily NBP and 

TTF and oil linked pricing in Europe has led to a shift from oil escalation formulas to 

spot gas indexing under long term contracts.  European gas supplies in 2011 were 

58% oil linked and 42% gas hub linked (Figure 31).  When gas prices diverge to this 

extent, new pricing approaches have to be considered.  The oil linked pricing 

methodology is under challenge across Europe and even Russia has acquiesced to 

changing gas price escalation to variations in gas hub prices at suitably liquid 

European gas hubs. 

 

It is important to note that indexation formulas should not be confused with absolute 

prices under long term contracts.  The commencement price, any and all price re-

setting to market competition and the agreed upon indexation formula all contribute to 

the price in effect under a long term GSA at any moment over the term of that GSA.  

Gas price escalation methodology in Europe is evolving and, as of 2001, 58% remain 

oil indexed and 42% had switched to spot gas indexation.  This trend is likely to 

continue into the future as the confidence in gas hub prices increases due to increasing 

depth and liquidity in the short term gas trading market.  

 

Figure 32.   European Gas Supply Indexation 2011 

 
 

Gas price adjustments under oil linked contracts typically lag oil price changes so 

distortions exist when correlating between gas prices and oil prices during rising or 

falling oil prices.   During a period of oil price increases (especially steep price 

increases as occurred in 2008/09) they work like a discount, however during oil price 

drops (especially steep price drops like in 1985 and 2008) they risk pricing the gas out 

of the market. 

 

6.7 Gas Pricing under Short Term Vs Long Term 
Contracts 

 

There exist notable differences in the pricing mechanisms associated with liquid 

market places and those associated with long term contracts.  While long term 
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contracts were the common feature of both the pipeline gas supplies and LNG 

supplies, this is no longer the case and increasingly, on a global basis, and most 

certainly on an OECD country basis, pipeline gas supplies are traded on a short term 

basis.  Long term contracts in the wholesale market are now uncommon across North 

America.  To the extent that they exist, the pricing clause under those contracts would 

reference the monthly Henry Hub price plus or minus a fixed pricing differential 

depending on the location of the sales point in the value chan.  Therefore there 

currently exists no price differential in North America between long term and short 

term gas contracts.  The basket of competing fuels or competing alternative gas 

supplies available to gas buyers or gas consumption regions has long disappeared as 

escalators and prices to compete with in gas contracting practices across North 

America.  North America has proven for decades that security of supply, re-

investment into all sectors of the gas industry, reliability of delivery and affordable 

gas prices need not be compromised or deteriorate in any way and indeed can be 

improved upon under a gas market structure that is dominated by very short term gas 

contracting and gas pricing.  Furthermore investment in the gas industry has not 

deteriorated in any way as North America continues to lead all continents in terms of 

gas industry investments. 

 

Long term GSA’s remain in Europe and they have historically contained oil linked 

pricing clauses; that is they are escalated or fluctuate with oil price changes.  As hub 

pricing across Europe gains liquidity and credibility as reference prices for market 

clearing gas prices in the short term market, more long term GSA’s will be converted 

from oil linked pricing formulas to hub prices thereby following the North American 

gas market.  As is typically the case, prices under long term gas contracts in Europe 

are less volatile but higher on average then the gas prices derived under gas to gas 

competition in the short term market defined at the NBP in the U.K. (Figure 33).  This 

relationship is a good indicator of the differences between long term and short term 

contract gas prices in an open market that has reliable liquidity and transparency.   

 

The European Commissioner for Energy stated at a conference in April 2012:  “Spot 

markets are growing in liquidity and contributing to the security of supply of the EU 

by providing greater choice.  Although long-term contracts will remain an important 

tool in the sector, they will need to become more flexible”.  

 

Traditional continental European gas buyers find themselves in an uncomfortable 

position to the extent they acquire gas under long term agreements.  They face 

increasing competition from gas buyers who don’t have long term commitments and 

can buy gas from cheaper hubs for delivery.  Again, oil-indexed contracts are in 

danger and market players will have no choice but to try to renegotiate their long term 

deals and move to hub based pricing structures.   

 

  



Australia Domestic Gas Policy Report  DomGas Alliance  

 

Innovative Energy Consulting P/L  Page 75 of 214 

Figure 33.  Relationship between Short Term & Long Term 
Pricing 

 
 

 

It is most difficult to plot any meaningful data regarding a differential between long 

term and short term gas pricing for Australia’s gas market.  Long term gas contracting 

dominates Australia’s domestic gas market and pricing formulas and derivation of 

prices tend to reflect the considerable market power held by either sellers or buyers at 

the time that any long term gas supply contract was entered into.  This commenced 

with the fixed price $0.27/GJ gas supply contract in Victoria between the Government 

and the Bass Strait gas producers which obviously expressed the buying power at the 

time for large volumes from Australia’s first large gas production facility.  Since then 

gas producers across Australia have been very cautious and have tended to build a 

significant selling power base from which to negotiate long term gas sales agreements 

As previously mentioned, gas prices under long term GSA’s across Australia are 

difficult to determine due to the confidentiality of these GSA’s and the fact that there 

often is a wide range of effective prices due to the timing and location of negotiated 

bilateral agreements.  The favourite escalation clause in Australia is a percentage of 

CPI.   

 

Gas prices reported in the various short term trading markets across Australia have 

little, if any, meaning as the churn or liquidity at these trading gas hubs is inadequate.  

It is generally accepted that the churn must be above 10 in order for meaningful price 

discovery to exist and that is clearly not the case anywhere in Australia.  The short 

term gas market in Australia is simply a gas balancing tool for market participants to 

make small corrections in their physical gas positions on various gas pipelines as 

opposed to paying pipeline balance penalties.  This activity hardly constitutes 
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meaningful price discovery in a gas to gas competitive environment.  Consequently 

the reported prices at various hubs across the east coast of Australia are not 

meaningful indicators of gas market prices in Australia. 

 

Gas prices under long term contracts, if based on restrictive pricing formulas as 

opposed to floating with the regional or continental gas market indices, make it 

difficult to correlate these prices under long term contracts with short term gas prices.  

Australia’s gas industry is further complicated by the fact that no liquid short term gas 

market exists to provide a meaningful and reliable market responsive reference gas 

price.  While contract gas prices under long term GSA’s in Europe, when calculated at 

a common point in the value chain, are fairly similar, contract prices for gas in 

Australia at any point in time are distributed in a wide band, reflecting extremely 

unresponsive pricing formulas (Figure 34).  These producer average gas prices for 

east coast Australia seem to be at the gas processing plant gate and the range in March 

2008 was from $2/GJ to $8/GJ with Molopo at the bottom and Arrow Energy at the 

top.  This wide range of average prices is very unusual for any gas market and reflects 

the very unique pricing clauses under GSA’s in Australia.  In competitive gas markets 

gas prices do not vary much at any point in time because market forces driven by 

arbitrage opportunities work price disparities out of the system.  For example plant 

gate gas price differences across Alberta’s hundreds of gas plants sold on either a 

daily basis or a monthly basis would be in the order of a cent or two per GJ (i.e. less 

than 1% of the gas price).  

 

Figure 34.  Range of Producer Gas Prices in East Coast Australia 

 
 

Consequently gas price comparisons in Australia are rather meaningless.  Contract 

prices under vintage GSA’s are not that relevant:  except knowing what the current 

commencement price under long term GSA’s are and perhaps the escalation formulas 

and frequency of re-setting contract prices to market prices.  The latter pricing term is 

irrelevant unless and until an acceptable short term gas reference price is established 

in Australia at a pricing node or gas hub.  The prices and terms under any given GSA 

simply reflect the lack of choices associated with Australia’s gas industry historically.  

This lack of choice has typically hurt gas consumers much more than gas producers.  

This reality is reflected in Australia’s low gas penetration levels and very low value 
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adding to gas, that is, the use of gas as a feedstock to produce by products such as 

explosives, fertiliser, and electricity.  Given Australia’s remoteness, its large mining 

and agriculture industries, its dependency on coal fired power generation and 

purported to move to a low carbon future and its vast gas resources, one would expect 

Australia to have a much higher gas use per capita than Canada.  This is far from the 

case for the province of Alberta, Canada with a mere population of 3.7 million has a 

much higher gas consumption than does all of Australia.  

 

The current gas market in Australia is the initial contract price under new GSA’s that 

buyers and sellers are entering into and are effective fairly immediately and/or the 

price that is agreed upon in price re-opener negotiations under existing GSA’s to 

immediately replace previous contract prices that have been escalating pursuant to 

some previously agreed upon formula that is contained in the GSA.  It is a difficult 

exercise to determine current gas market prices since most of the outcomes of these 

negotiations are confidential.  The large gas users and retailers across Australia are the 

buyers under such GSA’s and the gas producing JV’s are typically the sellers.  In 

‘remote’ areas of Australia, presumably served by an existing gas pipeline, delivered 

prices to major gas users have been reported as high as $12/GJ.  Gas producers argue 

that this is a 50% discount to diesel and gas buyers claim that this is an unjustified 

jump in domestic gas pricing driven by the international oil market and that this 

market is largely irrelevant to domestic gas pricing in Australia at this time.    

 

Gas prices in gas markets plagued by long term contracts with long term pricing 

formulas do not converge, but rather exhibits a range of prices depending on when 

contracts are entered into and what pricing formula was negotiated at the time the 

contract was entered into.  This wide range of prices is confusing to investors in the 

gas industry.  Price differentials between long term GSA’s also create long term losers 

and winners among gas industry participants and that is not constructive.  

 

6.8 Gas Hub Pricing  
 

Gas hub pricing is a term that describes gas prices derived daily and monthly based on 

an acceptable level of gas to gas competition between multiple sellers and buyers.  

This type of gas pricing is referred to in this report as commodity gas to gas 

competition.  Gas hubs can play a significant role both in ensuring security of supply 

and in providing transparent prices for market participants.  Gas consumers can 

manage short term supply risk and price volatilities.  Gas hubs, however, do not only 

need to be liquid, with many transactions, but they also need to be deep with many 

interested buyers and sellers.  Australia’s purported gas hubs have neither of these 

fundamental characteristics as yet and unless major structural changes occur will not 

likely develop them.  Having a liberalised gas market and a level playing field for all 

market participants is a key condition to increase liquidity and hub-trading. 

 

Globally gas prices are derived at four major gas trading hubs: namely Henry Hub in 

the U.S., AECO or Alberta Hub in Canada, the NBP in the U.K. and TTF in the 

Netherlands.  Gas prices reported at these four locations are generally accepted as 

market clearing or market responsive pricing upon which other gas sales in other 

locations of the European and North American gas grid can be based or referenced to 

by simply utilising a price differential to reflect any differences in gas quality and/or 
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the difference in the value of gas either upstream or downstream of the referenced 

pricing hub.  While AECO and Henry Hub prices are not generally affected materially 

by LNG imports or exports to or from North America, the NBP and TTF prices are 

impacted by world LNG trade movements and prices.  In an LNG surplus, Atlantic 

Basin arbitrage of LNG price spreads tends to drive NBP and TTF gas prices down 

toward North American gas prices and when world LNG supplies are tight, they rise 

toward Continental Europe oil-linked gas price levels.  

 

Henry Hub is a major pipeline junction located in south Louisiana.  It is a physical 

commodity trading point with numerous links to pipelines and two gas storage 

facilities and it has evolved into the centre piece of the North American gas pricing 

system.  It is the logical point of reference for the paper transaction market – the 

futures contract of the New York Mercantile Exchange (NYMEX).  Prices for other 

“hubs” throughout North America are also reported in the trade press and the 

difference between their prices and Henry Hub are known as “basis differentials”.  

The correlation of prices between all of the many gas hubs across North America has 

been very good for some time now. 

 

The U.K. market is the most liquid gas market in Europe but the Dutch and German 

gas hubs (TTF and Zeebrugge respectively) are showing strong growth (Figure 35).  

Pricing in the U.K. is based on a theoretical pricing point on the transmission system 

known as the National Balancing Point or NBP.  It, like Henry Hub, has become the 

basing point for gas commodity and paper trading in the U.K.  Commodity gas to gas 

competition will reflect specific regional characteristics which go beyond the global 

market developments.  This was demonstrated by the price hikes in U.K. in the cold 

winter of 2004 when the major gas storage facility Rough was out of operation and 

conversly by the negative price on the NBP in Oct 2006 when due to the need to sell 

associated gas (to be able to monetise oil or condensate production) combined with a 

test run of the Langeled pipeline, sellers had to actually pay to get rid of their gas.  

The U.K.’s NBP gas hub is already very liquid, averaging 30,000 GWh/day.  

 

Trading pipeline gas across European borders at competitive gas hubs has become 

essential to ensure secure gas supplies at fair prices.  Already a high correlation 

between gas prices at hubs throughout Europe has been observed and trading volumes 

and churn continue to grow (Figure 35).  

 

All exchanges in Europe offer an electronic trading platform where traders can post 

bids and offers.  For example, in the United Kingdom, physical futures trading takes 

place for month-ahead and forward contracts on the Intercontinental Exchange (ICE), 

while within-day and day-ahead trading is conducted on Amsterdam Power Exchange 

(APX).  A similar set-up exists for TTF trading, where European Energy Derivatives 

Exchange (ENDEX) offers curve trading, while day-ahead trading can be done on 

APX.   
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Figure 35.  Gas Trading Volumes at European Hubs excluding NBP 

 
 

 

The price of North American gas consists of three components: the cost of the gas 

(known as the commodity cost), the pipeline transportation cost and the distribution 

cost.  The North American price of gas tended to move with the price of oil up until 

2008.  However, since then, neither global gas trade nor the price of oil has been a 

major factor in determining North American gas prices.  Although North America 

imports liquefied gas, it represents less than two percent of total supply and so does 

not greatly influence gas prices.  LNG exports from Canada and the L48 U.S. are 

anticipated in the near future but the approval of LNG export projects and all LNG 

export activity will be closely monitored and regulated to ensure that such activity 

does not materially harm the North American domestic gas market customers in terms 

of pricing or supply security. 

 

North American gas prices over the past 10+ years have fluctuated in response to the 

gas supply/demand relationship across North America.  Changes in price occurred in 

response to supply issues (offshore platform outages due to hurricanes, drilling 

activity, gas storage withdrawal capacity and production shut-ins due to price) and to 

demand issues (demand destruction due to high prices, gas storage injection capacity, 

weather and economic factors) (Figure 35).  Gas price volatility is apparent with 

seasonal price swings around a cyclical pattern of price movement.  Both the 

Canadian and the L48 U.S. gas markets operate in the context of the continental North 

American gas market.  Delivered prices for gas to consumers vary across the 

continent due to differences in gas transportation and delivery costs.  Delivered prices 

are lowest in gas markets located within and/or closest to major gas supply regions.   
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Figure 36.  Canada's AECO-C & US's Henry Hub Gas Price History 

 
 

Commodity gas to gas competition markets tend to cycle as all commodity markets 

do, between high and low pricing levels.  This commodity price cycle, however tends 

to be much deeper in gas markets compared to other commodities as there is a 

significant delay in reaction from the production and transportation side.  Therefore 

periods of gas deficit and periods of gas glut are rather strong.  Prices tend to 

converge across an entire continent as was experienced in North America and is 

currently occurring in Europe as liquidity increases. 

 

The gas spot markets or STTM provide commodity price signals at various supply and 

market hubs. These are the major price reference points in North America.  Market 

participants (e.g. gas marketers, local gas distribution companies (LDCs), end-use 

customers, market speculators) use hub prices as surrogate measures for the current 

wellhead price.  Prices at major hubs are reported on a daily basis electronically and 

by several gas industry news publications. 

 

Supply hubs, such as Canada’s AECO and the Henry Hub in the U.S. are close to 

major producing regions and major pipeline connection points.  AECO is in Alberta at 

the Nova Inventory Transfer point, and Henry Hub, in the Gulf of Mexico Region, is a 

collection area for 49% of U.S. wellhead production.  Market hubs, like Chicago or 

Canada’s Dawn hub are also critical pricing points around which market transactions 

are made.  There are at least 15 major gas hubs across North America which correlate 

well regarding gas pricing (Figure 37).  Differences in prices between these hubs or 

price points can reflect differences in costs to transport the gas to a market area and 

can also reflect local supply and demand conditions.  In addition to using gas storage, 

such options as fixed price contracts, futures contracts, swaps and options that lock-in 
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the price for gas supplied at some future date, can also be used as a hedge against 

price volatility. 

 

Figure 37.  Major North American Gas Trading Hubs 

 
 

Under this market structure, market participants shift their focus from protracted 

negotiations around onerous gas contracts to a focus on trade credit.  Gas liquidity and 

access to transportation and other services is such that any default in gas delivery by 

the seller or gas receipt by the buyer simply triggers liquidated damages.  This 

financial payment is the only true risk of any GSA and it is mitigated by proper credit 

checks including lines of credit.  The financial and credit health of counterparties 

becomes the major issue of concern for the sale or purchase of physical gas as the 

contract price can easily and quickly be accommodated by another transaction with 

another counterparty in the event of a default under the original GSA.    

 

6.9 Cost Based Pricing 
 

Gas producers in Australia assert that significantly higher domestic gas prices are 

justified by rising costs.  However, actual costs in any industry are driven by a number 

of factors, not the least of which is the management of the asset owners.  For example, 

the three LNG export facilities under construction at Gladstone are high cost projects 

based on a per unit of capacity basis and they have had major cost over-runs due to 

many factors, some of which were under their control.  The high initial costs for these 

projects were largely driven by a total lack of co-operation among the three project 

joint venture owners resulting in a loss of significant economies of scale and the 

duplication of facilities.  This waste of capital was driven by a perceived competition 

for LNG sale contracts.  In reality, the main competition for these contracts and 

customers was other LNG exporting nations and regions around the world, including 

WA and NT LNG projects.  Each project owner has incurred additional capital costs 

then otherwise would be the case simply because they wanted other so-called 

competing LNG export projects proposed for Gladstone to fail.  This lack of co-
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operation continues to this day even though three projects are in the construction 

phase.   

 

Figure 38.   Illustrative Capital Coss for Greenfield 
Liquefaction Plant as a Function of Scale (million tons) 

 
 

Project cost over-runs are due to numerous factors but one factor that the petroleum 

companies have contributed to is overwhelming the limited number of LNG 

contractors with too many LNG projects in too short a period of time.  Again the 

building of multiple (initially a one train that expanding during construction to a two 

train) facilities has contributed significantly to these over-runs.   

 

During the late 1990s and early 2000s, LNG costs were steadily declining and there 

was a widespread expectation that the trend would continue and be a major driver of 

the growth of LNG trade. But in the early part of this decade, severe cost inflation set 

in and costs are now much higher that they were expected to be in the earlier period. 

The cost increase of LNG liquefaction facilities is most likely due to the large number 

of worldwide LNG supply projects under construction in response to the growing 

LNG import appetite of Korea, India and China.  This is supply/demand in operation 

for the specialised contractors and services related to this rather small and volatile 

industry.  While it may seem reasonable to expect high LNG trade prices on an FOB 

or DES basis, these rising costs and the associated higher LNG prices that must be 

contained in new international LNG trade contracts to justify the necessary expansion 

of world LNG supply, should place no upward price pressure on domestic gas market 

prices of LNG exporting countries in general and Australia in particular.  If anything, 

one would expect that unprecedented sudden growth in Australia LNG exports would 

result in downward pressure on gas prices in its domestic market.  This would reflect 

the large proven gas resource base and productive capability that justifies a growth in 

gas exports and the opportunity to increase profits by selling incremental volumes 

locally based on short run marginal costs profit margins.   
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A significant drop in domestic gas prices for a couple of decades is what occurred in 

Canada when exports of pipeline gas to the U.S. grew rapidly during the 1980’s and 

early 1990’s.  This is the normal effect of surplus gas supplies and resources over and 

above what the exporting country requires for consumption in its domestic gas 

market.  Again, any suggestion of export parity pricing between Australia’s domestic 

gas market prices and netbacks from its LNG export trade is nonsense from a public 

policy perspective for it is not in the best interest of Australians and it does not reflect 

the abundant gas resources found in Australia at this time.   

 

Regarding upstream gas production costs, the full cycle cost of finding, developing 

and producing gas varies significantly from gas field to gas field, from geological 

basin to basin, from continent to continent and across unconventional and 

conventional gas (Figure 38).  It is both difficult and dangerous to base gas prices on 

estimated costs.  For example the drilling cost per well of drilling 1,000 CSG wells 

per year in preparation to supply start-up LNG facilities is not indicative of the 

drilling cost per well of drilling but a fraction of that number of CSG wells per year to 

offset well declines and to accommodate growth in the domestic gas market under 

steady state conditions.  Furthermore, commodity producers often receive prices that 

do not cover full cycle production costs as is currently the situation across the North 

American gas market today.  Figure 39 illustrates that the minimum full cycle cost of 

gas in North America is $3/GJ with a range up to $9/GJ while gas prices in North 

America have been less than $3/GJ for some time now.  This is not unusual and does 

not result in production shut-in unless and until gas prices are below the cash cost of 

producing gas.   

 

It has been demonstrated in many industries that cost plus pricing leads to 

inefficiencies and so this type of pricing typically only applies to the economic 

regulation of infrastructure that has intrinsic market power.  The economic regulation 

of such assets (i.e. gas pipelines, gas reticulation and sometimes gas storage) is a 

surrogate for competition.  In competitive sectors such as Australia’s upstream gas 

sector, costs to supply commodities should not be linked to the pricing of those 

commodities.  In the upstream sector of the gas industry in North America costs 

declined significantly during the 1980’s and 1990’s as better technology and better 

management of upstream operations developed.  The driver for efficiency 

improvement was downward pressure on gas prices in a heavily contested wholesale 

gas market.   

 

Canada’s case study in section 10 of this report illustrates how high gas prices in 

Canada did not produce a healthy vibrant upstream gas sector, while a much lower gas 

price environment that followed 1985 gas de-regulation resulted in large efficiency 

and productivity gains that benefited gas consumers and gas producers alike.  When 

there is an incentive to make improvements on productivity and efficiency then 

industries tend to respond.  To date Australia’s upstream gas industry has not had 

pressure to become efficient with the sole exception of Bass Strait producing gas into 

the $0.27/GJ fixed price long term GSA. 
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Figure 39.  2010 Full Cycle Gas Costs 

 
 

Australia’s upstream gas sector when benchmarked against other large gas producing 

regions such as Alberta, Canada or the Gulf of Mexico region of the US is very 

inefficient.  For example, according to a 2012 Core Energy Group report included in 

the AEMO 2012 Gas Statement of Opportunities, the installed gas processing plant 

capacity in Australia’s east coast gas market is 3.85 PJ/d serving a domestic gas 

market that averages 2.14 PJ/d of demand.  This 56% average annual utilisation factor 

of upstream gas production capacity compares to a ratio of actual annual gas 

production to deliverability capacity of over 90% in the U.S. since the early 1990’s, 

improving to over 98% by 2001 and over 95% in Canada over the past decade.  North 

America and Russian gas production regions utilise extensive gas storage facilities 

embedded in the gas pipeline system to enable gas production supply facilities to 

operate at maximum efficiency regardless of actual gas demand.  These practices 

significantly improve the utilisation of upstream capital and thereby lower the cost of 

gas supplies.  

 

Another popular cost reduction feature of the U.S. upstream gas sector is the 

‘midstream model’ whereby most of the gas processing plants and many of the gas 

gathering pipelines are owned and operated by third party midstream companies who, 

for a number of reasons lower the cost of gas production from the previous situation 

whereby gas producers owned the same facilities.  These and many other evolutions 

of overseas upstream gas production that lower costs have yet to be introduced in 

Australia.  The main reason for this is the lack of competition and lack of economic 

pressure that force gas producers into efficiency and productivity gains.   

 

6.10 Delivered Prices to Major Gas Users 
 

While most of the price discussion contained in this report pertains to the wholesale 

gas market (i.e. wellhead, plant gate or gas hub prices), the delivered price of gas to 

major end users is another important consideration.  Access to low cost infrastructure, 

or the lack thereof, is a major influence on gas penetration in the energy sector and the 
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viability of value adding to gas via non-energy uses (i.e. feedstock applications).  AS 

witnessed in Australia, low wholesale gas prices don’t necessarily translate into low 

delivered prices to major end users.  The gas industry from wellhead to burner tip is a 

volume driven business in that there exist tremendous economies of scale associated 

with all aspects of the gas value chain. Consequently, large gas end users justify and 

drive the health of any domestic gas industry and market and this sector, particularly 

power generation and petrochemical use of gas, are very price sensitive (i.e. gas 

demand is elastic or destroyed by high gas prices and grows under a low gas price 

environment).  Delivered gas prices in Australia to large end users have been 

historically very high due to the lack of gas to gas competition, extremely high gas 

transportation costs and a market bearable pricing methodology whereby delivered 

gas prices were often compared to diesel prices.   

 

Benchmarking Australia’s gas pipeline costs from the gas plant outlet to the inlet of 

large gas end users to North America reveals that Australia’s gas end users are again 

disadvantaged.  Numerous examples of delivered gas prices to large end users of gas 

in other gas producing jurisdictions are presented in the various case studies contained 

in sections 8 through 15 of this report. 

 

6.11 Gas Contracting 
 

Pipeline Gas Market 
 

Typically gas contracting practices evolve significantly as gas markets mature.  

Initially, gas contracts are onerous long term gas sale arrangements (GSA) that reflect 

the transfer of various risks to buyer and seller that reflects the allocation of market 

power in immature and undeveloped gas markets.  In such immature markets, gas 

related infrastructure is developing and many services and sectors have yet to develop.  

Gas policy development is ongoing, government intervention exists either in the form 

of gas pricing controls or government ownership of various components of the value 

chain.  This lack of choice is reflected in the gas market.  For example, prior to the 

existence and utilisation of a vast network of underground gas storage facilities, 

GSA’s contain volume flexibility to enable volatile gas consumption patterns to be 

met.  Since no gas price discovery exists, gas pricing clauses tend to be either very 

complicated or fixed.  Pricing re-openers are infrequent and re-setting prices is often 

very cumbersome, costly and risky.  Often very restrictive terms and conditions exist 

such as destination restrictions, and prohibitions on acquiring other gas supplies, etc.   

 

Since it is impossible to anticipate market conditions over time, long term contracts 

often result in win/lose commercial arrangements.  It is simply a matter of timing as to 

who the winner or loser is and to what degree relative to the prevailing market.  The 

one benefit of such long term contracts is price predictability and stability for the 

parties as long as contractual defaults do not occur.  For example the 20 year fixed 

price of $0.27/GJ with no escalation between Gas and Fuels and BHP/Esso Australia 

in Victoria resulted in some major economic hardship to the gas producers and 

windfall of profits for Gas and Fuel.  It is amazing that BHP/Esso did not default or 

frustrate that contract as so many others have across North America and Europe when 

contract prices stray so far from the going market price.   
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All commodity markets replace long term contracting for gas (as opposed to 

transportation services) with much more efficient short term contracting via 

standardised agreements in the physical market with prices floating with market 

indices for that commodity.  Any and all price risk management is performed in either 

over the counter products or in the futures market.  This is how the gas to gas 

competition markets comprising Europe and North America work today.  Gas pricing 

in such gas markets is often referred to as gas responsive pricing.  

 

While the traditional long term contract was, at one time, the only means of allocating 

risk among buyer, seller and the financial backers of capital intensive gas production 

and transmission facilities, the North American gas market has demonstrated for 

decades that decoupling the gas as a commodity and the transportation or haulage 

aspects of the gas value chain is a more efficient way of mitigating risk.  While long 

term contracts shared risks according to the old adage: ‘the Buyer takes the volume 

risk and the Seller takes the price risk’ this is not as efficient as breaking risk into 

many components and parking risk with those market participants in the best position 

to price and manage that risk.   

 

The traditional long term gas contract has take-or-pay obligations for the buyer and a 

price escalation clause for the seller.  The price escalation clause is typically linked to 

some benchmark and oil price is but one of many escalators that are used.  While this 

concept appears to be workable, many problems with these types of arrangements 

have arisen in the past to the extent that major bankruptcies have resulted from 

liabilities associated with long term gas supply contracts.  Major problems and issues 

have been eliminated in the pipeline gas market by essentially commoditising the gas 

molecule while maintaining long term take-or pay contracts for new undepreciated 

infrastructure capacity.   

 

Long term GSA’s are based on the pre-supposition that the obligations and rights 

contained therein will be fulfilled by the parties to the contract.  This means that there 

should be legal instruments available both within the country and internationally to 

enforce such conditions in a timely and commercially effective manner.  This is rarely 

the case as evidenced by the many disputes over long term GSA’s in the history of 

North America’s and Europe’s gas industry.   

 

LNG International Trade Market 
Long term very restrictive contracts are even more common to the global LNG market 

reflecting both the very high capital costs of the value chain and the small number of 

players and facilities that exist in both LNG production and LNG purchasing and re-

gasification.  The contracts were meant to protect the investments of both the buyer 

and the seller.  Initially price risk was borne by the seller and volume risk by the 

buyer.  Over the years contracts have evolved in an attempt to achieve a better balance 

and to minimise the divergence of winners and losers.   

 

Contract flexibility has accordingly been the target of LNG buyers when negotiating 

or renegotiating purchasing contracts.  Various reasons explain these requirements:  

 The restructuring of the energy sectors in Europe and in Asia bring 

uncertainties with respect to the potential growth of the market and the entry 

of new players.  
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 The structure of the market, with peaks in demand in winter or summer, 

necessitating a more specific distribution of deliveries within a certain period 

of time. This is certainly the case of South Korea where gas needs to supply 

city gas distribution networks for residential heating purposes are much higher 

in winter than in spring or summer. The lack of storage in South Korea also 

adds difficulties to the optimization of the system.  

 As LNG gradually becomes a more and more intra-regional business, price 

arbitrage also develops.  

 

Changing contract terms have recently been taking several forms, including:  

 The reduction in the Take-or-Pay minimums or the inclusion of optional 

cargos at the buyers’ discretion.   

 The elimination of destination clauses that restrict the buyer’s ability to resell 

volumes in excess of the buyer’s requirements.  This has been a major issue in 

Europe and has shown up in a Nigerian LNG contract.  Japanese buyers, 

Tokyo Gas and Tepco, have renegotiated a Malaysian contract to provide for a 

portion of the volume to be supplied FOB. rather than ex-ship, thus enabling 

buyers to control the resale of cargoes in excess to the Japanese market.  

 The combination of short/long-term contracts.  Tokyo Gas, Osaka Gas and 

Toho Gas signed contracts with Malaysia Tiga to buy a combined 680,000 

tons per year of LNG for 20 years, and an additional 340,000 tons for the 

single-year beginning April 2004, for a total in that fiscal year of 1.16 M tons.  

The single-year component of the contract is to be updated annually, with 

volumes specified a year at a time.  This combined short-term, long-term 

contract effectively provides 40% volume flexibility, instead of the 5 to 10% 

available under conventional contracts.  

 “Emergency supplies”, a type of contract negotiated between Chubu Electric 

and Malaysia’s LNG Tiga.  This contract takes the form of an insurance 

against shortfalls under its long-term contracts with other suppliers.  Chubu is 

required to give MLNG Tiga only 10 days notice before lifting, with the price 

determined at the time.  

 The reduction in the duration of the contract.  During these past two years, an 

increasing number of medium-term (5 to 7 years) contracts have been signed 

by European and Asian  

 Long-term contracts involving little amount of gas (one or two cargoes per 

winter period).  

Buyers’ and Sellers’ Market 

A sellers’ market occurs when a gas market is driven by a perception of gas supply 

scarcity and corresponding security of supply concerns.  GSA’s negotiated in a 

sellers’ market do not have much flexibility and terms and conditions are skewed to 

the advantage of the seller.  Australian gas producers have successfully engineered 

Australia’s domestic gas market into a sellers’ market where buyers have been 

competing for gas resources over the past 3 decades.   

 

A buyers’ market occurs when a gas market is driven by sellers competing for gas 

markets.  A change in contractual terms and conditions toward greater flexibility 

(more frequent price adjustments to reflect changes of price of the competing fuels 

and/or market conditions for gas, reduced take-or-pay levels, etc) is characteristic of a 
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buyers’ market.  The North American gas market became a buyers’ market in the 

1980’s.    

 

I have seen many GSA’s across Australia over the past twenty years and, in my view, 

they resemble what one would expect to find in a Sellers’ market scenario.  The 

GSA’s are not balanced and risks are not parked with those best able to manage them; 

thereby introducing large inefficiencies into Australia’s gas market.  For example, 

how can an end user purchase and take gas when it becomes priced out of the market 

due to pricing escalation clauses, etc. and what would be the commercial driver to 

prepay of such gas without taking it and therefore banking it for the future, 

particularly given the very restrictive future recovery rules regarding such banked 

take-or-pay gas.  In an open commodity gas to gas competition market producers elect 

to either sell at the prevailing market price or shut-in production.  That choice 

resembles what occurs every day for primary producers in commodity markets.  Most 

of the terms and conditions that exist in GSA’s across Australia contain outdated and 

inefficient rights and obligations that became obsolete decades ago in North America.  
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7 Gas Policy Issues & Examples 
 

 

7.1 Australia’s Conundrum 
 

Australia has been debating energy and gas policies since reform initiatives began 

back in the mid 1990’s but has yet to implement a comprehensive gas policy.  The 

liberalisation of Australia’s much larger electricity market has been top priority and 

the outcome of that effort, while initially quite good is now suspect.  Major 

uncertainties such as carbon pricing and the global financial crisis have been 

distractions.  Australia’s gas industry has faced numerous fairly major 

events/distractions such as the following: 

 Privatisation of gas pipelines and gas reticulation assets with a re-

capitalisation of most of the gas related transmission and distribution assets 

across Australia (the sale of such assets would not trigger re-capitalisation in 

most other OECD countries); 

 The genesis of gas pipeline and gas reticulation economic regulation and 

access principles (this has been an interesting experiment but a major failure 

based on the results to date in terms of pipeline tolls, access and services 

offered by infrastructure owners);  

 State-wide gas supply outages/shortages on a number of occasions; 

 Wave of American and European investors in the gas pipeline, trading and 

retail sectors only to retreat soon after entering Australia; 

 Possible major pipeline gas import project involving Papua New Guinea as 

the gas exporter to Australia via Qld; 

 unprecedented unconventional gas supply growth after a protracted start-up; 

 Wave of LNG export projects 

 

At a macro level, the overall Australian economy would benefit from a sustained 

period of lower gas prices as opposed to higher gas price for Australia’s domestic 

market.  Gas is a significant (and in some cases primary) raw material input for many 

industries; the cost for these industries of doing business in Australia, versus other 

countries will decrease dramatically should a domestic gas policy be developed and 

implemented.  The petrochemical industry is underdeveloped in Australia and needs 

confidence regarding the future availability of affordable gas supplies.  Low cost gas 

feed stocks are a prerequisite for the makers of ethylene, ammonia and nitrogen.  

Importing explosives, fertiliser and ethylene derivative products into a gas rich 

country such as Australia is a result of poor policies regarding its gas industry.  The 

power generation sector is another vital component of any industrialised nation.  The 

cost of electricity and the impact of power generation on the environment in Australia 

will be largely determined by the availability of affordable gas – by far the most 

environmentally acceptable fossil fuel.   

 

Dramatic increases in the price of a widely-used commodity have disruptive 

consequences, and the impact of the gas producer promoted increase in domestic gas 

prices across Australia is no exception.  However, in contrast to the negative impact 

generally associated with a rapid price decrease, there clearly will be more losers than 
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winners across Australia’s economy from any domestic price increase.  To suggest as 

BREE has recently, that markets are best left alone to adjust to supply/demand 

changes is not supported by the evidence or by actual international practice.  The lack 

of competitive gas to gas competition in Australia distorts the normally acceptable 

level of market power distribution.  Furthermore, there is generally an absence of a 

level playing field across the gas value chain in Australia.  Gas producers dominate 

the market in terms of not only production facilities but also in the ownership (by 

asset ownership or contractually) of most of the gas pipeline and gas storage 

infrastructure across Australia.  The absence of “use it or lose it” policies for not only 

in-situ gas reserves but also for gas pipeline and gas storage capacity places all of the 

power with the gas producers.    

 

7.2 Gas Policy 
 

While there is no universally accepted definition for security of gas supply, in 

developed countries like Australia the usual definition is simply the availability of 

sufficient gas supplies, on a daily basis operationally and on a long term sustainable 

basis for investments, at affordable prices.  The way that this is interpreted varies by 

country.  Security of gas demand is as important as security of supply because the gas 

industry is capital intensive and the infrastructure that it is held hostage to is 

specialised and can be used only for gas.  Consequently, demand destruction in the 

domestic market due to high domestic gas prices, uncertainty over the availability of 

affordable gas supplies and declining trust in the gas industry and in government 

regulation and policies pertaining to the gas industry, is to be avoided.  Gas supply 

without demand cannot be monetised and export projects, while they have their place, 

are not to be relied upon exclusively for gas sales.  Gas export projects have a large 

list of associated risks that do not exist in the domestic gas market.  Consequently 

when and if gas production declines in a net exporting country, like Canada, exports 

diminish with production decline until the country’s gas supply and domestic demand 

are in balance again.   

 

Likewise, currently there is no universally accepted definition of security of gas 

supply and demand, or how it should be measured.  Security of supply and demand is 

driven by a number of factors - reliability of production, transportation, import, 

export, transit and storage capacity and the flexibility and responsiveness of the gas 

market to price signals.  Security of gas supply and demand in Australia would be 

quite low, unacceptably so in my view, when benchmarked against other OECD 

countries with respect to these factors.  

 

Some major energy security challenges in this sector include the following: 

 inadequate development of gas production and gas supply infrastructure and 

insufficient investments along the entire gas chain (the underinvestment 

threat); 

 high prices (price risk); 

 Unmitigated market power that chronically exists in the gas and electricity 

industries due to the fact that these commodities cannot be easily transported 

or stored (market power risk); 
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 vulnerability of the critical energy infrastructure to natural disasters, terrorist 

attacks, military operations, industrial catastrophes and system accidents 

(physical and technological security); 

 Political risks 

It is rather interesting that Australia has failed to develop a national gas market to date 

and yet has, and continues to embrace serving international markets with gas in the 

form of LNG.  LNG exports from otherwise stranded gas located offshore Western 

Australia and in the Timor Sea prior to the development of a nation-wide integrated 

domestic gas market, was understandable since the two activities could be argued to 

be mutually exclusive.  The exporting of LNG made from onshore gas resources 

located in Qld is another matter.  It is highly unusual for an OECD country to develop 

an export market prior to developing an integrated national market as national energy 

security and the development of a robust domestic gas market typically dominates the 

agenda.   

Furthermore, it is highly unlikely that onshore gas resources located within the gas 

grid of an OECD country would be exported without comprehensive energy policies 

in place that protect the long term welfare of the domestic gas market.  Not only are 

all of these precedents absent in Australia but the governments of Australia appear to 

be indifferent regarding whether or not gas producers make any reasonably priced gas 

available to the domestic market.  Most major gas producers across Australia have 

publically stated that it is their opinion that their gas reserves will be preferentially 

allocated to the LNG export market unless and until Australia’s domestic market pay 

parity pricing; that is pay the same plant gate or wellhead price for gas as the netback 

price of feedstock gas supplies sold under long term LNG export contracts.  Major gas 

users are understandably concerned by this situation and a major impasse is 

developing between major gas producers and large end users over gas supply 

availability and gas price expectations.   

It is common for OECD countries to develop a comprehensive gas policy that ensures 

the security of gas supply and demand country wide and thereby protects the public 

interest of the citizens of that country.  It is beneficial for nations to use private sector 

companies to invest in all aspects of the gas value chain but it is fundamental for that 

nation to regulate the industry in such a manner that results in security of gas supply 

and gas demand.  The diversification of supply sources and markets is one of the best 

strategies to embrace in this regard.  Multiplying one’s supply sources reduces the 

impact of a disruption in supply from one source by providing alternatives.  This 

serves the interests of both consumers and producers, for whom stable markets are a 

prime concern.  East coast Australia has learned that inter-state gas pipelines built 

over the past 15 years have substantially reinforced security of gas supply.  It is 

counter-productive to continue to embrace joint venture gas marketing and to 

prioritise LNG exports over the security of supply concerns of the domestic gas 

market.   

Another important tool is a ‘security margin’ in the gas supply system that provides a 

buffer against shocks and facilitates fast recovery after supply disruptions.  Because of 

the high day to day and seasonal variability of gas demand and the inevitable risk of 

physical outages in the delivery infrastructure, a buffer of spare capacity on the 

system is required for domestic gas supplies to be secure.  This spare capacity can 
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take a number of different forms:  for example, sufficient spare production and 

reserve transportation capacity, oversized import infrastructure, curtailment of gas 

exports for diversion to the domestic market, underground gas storage capacity, LNG 

peak shaving facilities, backup supplies of equipment such as compressors on 

pipelines, demand side flexibility (e.g. fuel switching by power generators or large 

end users if possible) as well as carefully conceived plans for responding to 

disruptions that may affect large regions.  While no gas supply system can provide 

100% certainty that there will always be adequate supply to meet demand under any 

conceivable circumstance, most OECD countries have a very good track record in this 

regard because adequate energy security is in the best interest of the public.  

Australia’s track record for gas supply security has not been stellar over the past two 

decades and yet very little has been done to remedy the situation.    

A third goal of good gas policy is to ensure sufficient investments in the gas value 

chain.  A balance must be struck so that sovereign risk is acceptable and asset risk is 

commensurate with possible ownership rewards.  There is an abundance of rhetoric 

from industry associations and various market participants regarding this issue.  

Benchmarking to world’s best practice is perhaps the best way to sound policy in this 

area.  North America is constantly being criticised by Australian policy makers and 

gas industry participants as having too restrictive regulations and policies with respect 

to gas and yet the gas industry there is by far the most efficient globally, the largest 

gas market and has continuously attracted large investments throughout the gas value 

chain.  For example, BHP Billiton has elected to grow its gas business preferentially 

in North America over Australia despite the fact that BHP Billiton’s petroleum 

business has its genesis in the Bass Strait.  

Finally, good policy must protect consumers and the public against opportunistic use 

of market power by market participants.  Anti-trust regulation must be adopted and 

enforced in order to properly mitigate this issue.  Strict economic regulation and 

policies that are a surrogate for competition must be applied to assets that by their 

nature grant an unacceptable amount of market power to their owners/operators.  In 

most OECD countries strict policies and regulations exist to ensure that gas 

infrastructure commonly used by market participants has non-discriminatory open 

access principles, low cost reflective tariffs, and provides services that benefit all 

market participants equally and the public interest generally.  Australia has very little, 

if any, of these fundamental characteristics.  Good policy also ensures that gas 

producers are subject to competition and are not permitted to withhold gas supplies, 

reserves or deliverability, from the domestic gas market.   

In countries and regions like Australia where gas resources are owned by the 

governments of those countries, the main gas supply decisions are taken by those 

resource owners.  Hence the objective of gas exporting countries is typically to 

maximise their resource rent from gas exports while ensuring that affordable and 

reliable gas supplies are available for the domestic market within those exporting 

countries.  The upper price limit for gas exports, whether pipeline gas or LNG, is 

determined by the competitive situation in the export market, usually by competition 

with substitute fuels within the importing country.  This led to the linkage of LNG 

exports to crude oil prices on a delivered basis.  The concept of netback prices to the 

exporting country based on the replacement value in the importing country underpins 
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the world LNG market today and some gas pipeline exports such as gas supplies to 

Europe from Russia, Norway and the Netherlands.   

The use of gas globally and its market share of primary energy source has increased 

over the past two decades as the ‘dash to gas’ continues to be of paramount 

importance to developed economies as they focus on cleaner burning more efficient 

energy sources.  Gas is widely recognised and embraced by such countries as the 

hydrocarbon fuel of choice.  It is important to note that gas is not just the most 

desirable fossil fuel from an environmental perspective but gas also has very 

important non-energy uses.  The petrochemical industry based on gas as a feedstock 

for the creation of fertiliser, plastics, and many other derivatives is an important sector 

in most OECD countries that have abundant indigenous gas resources. 

Consequently, gas policies and regulation are an increasing focus for most nations.  

Europe has developed strategies for not only economic efficiency but also ensuring 

supply security with regard to medium to long-term gas procurement.  Europe is 

attempting to cope with its increasing dependence on Russia for gas supplies.  Japan is 

one of the largest consumers and its change in nuclear policy is having an impact on 

its LNG import strategy in terms of pricing methodology and security of adequate 

future supply.  Canada and the U.S. have recently reversed gas production declines 

with the ongoing shale gas boom and are evaluating the impact of possible future 

LNG exports on their respective domestic markets.   

To the extent that gas supply prices in Australia remain unlinked to LNG export 

netbacks, this enhances gas’ competitive position relative to other energy supplies 

depending on energy policy and energy market structure.  For example, in the 

European power markets, gas input prices linked to oil have tended to make gas 

uncompetitive with coal and this remains a growing issue that could reduce gas 

demand in Europe and increase carbon and other emissions.  Conversely, in North 

America, the recent drop in domestic gas prices has resulted in a large displacement of 

coal for power generation in the lower 48 U.S.  The linking of gas to oil prices has 

been less of an issue in Asia where regulated power prices carry higher marginal fuel 

input costs.  Competitive market structures rely on fierce competition in each form of 

primary energy in order to access the lowest cost energy supplies when adjusted to 

such externalities as carbon emissions, etc.  The very competitive North American gas 

industry has consistently outperformed Australia in terms of delivering reliable low 

cost gas supplies to consumers, whether those consumers be large industrial 

consumers, power generators, petrochemical feed stocks or households utilising gas 

for heating and cooking.   

Australia, as a gas exporting country like several other OECD countries and Russia, 

can learn a lot from these countries security strategies and energy policies.  As many 

other gas net exporting countries with developed economies have done, it is 

recommended that Australia accelerate efforts toward the creation of a vibrant and 

efficient national domestic gas market.  The availability of abundant low cost gas 

(intense gas on gas competition by gas suppliers) and access to low cost gas 

infrastructure are two important conditions to the creation of such a domestic gas 

market in Australia.  The impact of gas exports (LNG exports) must be carefully 

monitored and controlled so that exports do not in any way deteriorate the security 
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and cost of gas supplies to the domestic gas market.  Increasing gas exports have been 

successfully accomplished in many countries such as Canada, Russia and the 

Netherlands in a manner that actually improves the security of gas supply and lowers 

the cost of gas to major gas consumers in the domestic market.   

Gas policies and security of supply strategies vary from country to country but 

nonetheless they do exist and they deal with all matters of major concern with respect 

to a nation’s domestic gas market.  History demonstrates an escalation of resource 

nationalism in gas resource-rich countries.  Gas resource-rich countries with 

developed economies tend to develop extensive gas related infrastructure (pipelines, 

hubs, storage, etc) to promote competition, diversity and security of supply.  They 

also have comprehensive policies and procedures for first the creation of intense gas 

to gas competition in the upstream sector to foster abundant low cost gas and then in 

the mitigation of any and all temporary gas supply disruptions.  The domestic gas 

market typically commands first priority on all issues and concerns at the expense of 

gas exports.  This is considered to be good national policy in order to protect public 

interest.   

Government policies in every country in the world influence both national and 

international energy architecture. Given the strategic significance of the industry, this 

is expected. It is also expected that national interests will continue to dominate energy 

policies.  At present there is a patchwork of policies in Australia and this is now 

impacting Australia’s gas industry in such a manner that large, unintended 

consequences of the LNG export boom may materialise.  These consequences have 

the potential to be extreme and any attempts to correct the situation may take a very 

long time to implement unless action is taken immediately to remedy the situation.  

Rational behaviour and sound business decisions are the hallmarks of the gas industry 

in many other regions and countries overseas that are also gas resource rich.  Some of 

these are presented as case studies in the latter sections of this report.   

 

Good policy always balances a number of interests and objectives.  Gas policy 

typically seeks to address the economy, the environment and energy security (Figure 

40).  Meeting the imperatives of the energy triangle has become increasingly 

challenging as energy security and environmental imperatives are both strong and 

must be delivered against the background of difficult economic conditions following 

the global financial crisis.  The financial crisis reminded the world of the intrinsic link 

between the price and availability of energy and the economy.  It is fairly well 

accepted globally that access to low cost gas supplies will increasingly be a 

competitive and economic advantage.  While not long ago each state and territory in 

Australia embraced that concept and hence prohibited the development of inter-state 

gas trade, apparently this has been replaced with a casual attitude regarding access to 

abundant low cost gas supplies and the use of gas in Australia’s domestic energy 

market.   

 

A few other OECD gas exporting regions and countries have vast experience in the 

creation of policies and practices that have invigorated both the export of gas to high 

value markets and the growth and wellbeing of the local domestic gas market.  

Australia has the opportunity to learn from such examples.  Many, worthy of 
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consideration, are included in the national and regional case studies contained in this 

report. 

 

Figure 40.  Energy Architecture Policy Framework 

 
 

Benchmarking to other OECD countries in general, and to those with abundant gas 

resources in particular, would reveal that significant efficiency gains and other 

advantages to both gas consumers and gas producers could be achieved if policy and 

structural changes were introduced in Australia.  Australia has recently attracted and 

continues to attract significant capital investment in its upstream sector of the gas 

industry and it needs to adopt policies that continue to support both this upstream 

investment while ensuring that its domestic market has access to readily available low 

cost gas supplies.  These activities are not mutually exclusive as demonstrated by 

many large gas producing regions overseas.  

 

Benchmarking provides the ability to use the power of comparison to identify 

inefficient businesses and to force them to improve.  A benchmarking of any sector of 

Australia’s gas industry to other OECD countries would indicate that Australia’s gas 

industry is very inefficient.  Furthermore it would also indicate that regulatory failure 

runs rampant across Australia.  Delivered prices of gas in Australia have not 

historically and do not now reflect the abundance of widely distributed gas resources 

across Australia.  For example, most Australia states and territories are self sufficient 

in gas production while less than half of Canada’s provinces and territories are self 

sufficient in gas production.  Most of the states located in the L48 U.S. are also reliant 

on gas imports from other regions of the U.S. and Canada.  Delivered prices to large 
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end users of gas in Australia have historically been, and continue to be substantially 

higher than in the U.S. and Canada.  

 

7.3 Domestic Gas Policy 
 

A healthy, growing and vibrant domestic gas market is considered to be a high 

priority in most large gas producing countries.  All net gas exporting countries with 

developed economies, except Norway, ensure that their domestic gas markets have 

access to abundant reasonably priced gas supplies.  The policies of some of these 

countries, including Norway, are summarised in this report.  It is generally considered 

to be in the public interest of gas resource rich nations to utilise this, now preferential 

hydrocarbon resource from an environmental perspective and efficiency perspective, 

as much as possible.  Furthermore, industrialised nations link access to energy with 

prosperity and gas is no exception to this rule.  Utilising gas as a valuable feedstock 

supply to the petrochemical and power generation sector is considered to be both good 

stewardship of resources and beneficial to the national economy.  It does not, for 

example, make much sense for Australia to import explosives and fertiliser that use 

gas as one of the key inputs to the manufacturing process.   

It is generally considered important for nations to prioritise the domestic market over 

exports regardless of how large a country becomes as a net exporter of gas.  The 

domestic market is what drove the creation of a gas industry in most countries, 

particularly OECD countries and gas resource rich countries realise that they have 

little influence or control over the security of demand and pricing levels associated 

with export markets, particularly LNG exports priced under long term LNG supply 

contracts that are subject to sudden and unpredictable changes such as contractual 

defaults, non-performance by the buyer and unilateral pricing adjustment demands 

that are not pursuant to the terms and conditions of the contract.  For example, Japan 

has been paying premium prices for LNG imports for some time now and its recent 

nuclear energy policies are triggering a revisiting of LNG import pricing 

methodologies including questioning and challenging the terms and conditions under 

existing long term LNG supply contracts.  Australia LNG is the major source of gas 

imports to Japan and therefore will be impacted by this energy policy change and 

subsequent impact on LNG import pricing to Japan.   

As previously mentioned, any net gas exporting nation such as Australia has much 

more influence on its domestic gas market than it does on the long term sustainability 

of its export gas markets and its gas policy and regulation of the gas industry should 

reflect a priority to its domestic gas market.  This is precisely why major global gas 

exporters such as Russia, Canada and the Netherlands who collectively had 33.5% 

share of global inter-country gas trade in 2011 all have very large domestic gas 

markets compared to Australia on a per capita basis (Figure 41).   

The common practice for developed economies is to fully develop their domestic gas 

market prior to focussing on gas exports.  Only Norway has ignored its domestic gas 

market development for reasons explained in the case study on Norway in section 12 

of this report.  It is obvious that Australia has badly neglected its domestic gas market 

over the past 40 years.  Australia has been exporting gas since 1985 and gas producers 

have been complaining that additional gas exports are required in order to monetise 
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the huge gas resources found in Australia (i.e. gas supplies have outgrown Australia’s 

domestic gas market).  Australia’s domestic gas market would be in the order of 63 

Bcm per annum (approximately 2,300 PJ/a) to match the average use of gas per capita 

of Russia, Canada and the Netherlands.  This represents a 245% increase from the 

current domestic gas market and is 140% of Australia’s total 2011 gas production.  

Figure 41.  Domestic Gas Markets for Major Exporting Countries 

Nation 2011 

population 

(million) 

2011 

Domestic Gas 

Consumption 

Bcm/a 

Domestic Gas 

Consumption on 

a per capita 

basis (10
3
 

m
3
/person) 

Domestic Gas 

Market as a 

% of Total 

Gas 

Production 

Russia 

(FSU) 

143 424.6 2.97 70% 

Canada 35 108.8 2.99 65% 

Netherlands 17 38.1 2.24 59% 

Australia 23 25.6 1.11 57% 

Source:  Wikipedia and BP Statistical Review of World Energy, June 2012 

Benchmarking major gas producing regions within developed countries presents an 

even further discrepancy in the extent to which Australia has not developed its 

domestic gas market.  Qld in particular has an extremely low gas consumption per 

capita compared to such gas supply regions as Alberta and Texas (Figure 42).  It is 

fairly obvious that Qld should not be simply exporting LNG without also substantially 

growing its domestic gas consumption.  This will require lower delivered gas prices in 

Qld, not higher ones, as appears to be the outlook.  Qld’s gas consumption per capita 

resembles that of either a region that has no or very little gas resources, or that of an 

undeveloped region lacking industrialisation and modern conveniences that has yet to 

develop its gas market.   

Gas prices, like all commodities, tend to decrease in real terms over time.  To believe 

otherwise is an illusion, especially given the growing surplus of known gas resources 

worldwide.  Furthermore, unlike oil, gas resources are much more evenly distributed 

among world nations.  Market development benefits both gas producers and gas 

consumers.  The development of Australia’s domestic gas market is no exception.     

Compared to other OECD gas exporting countries and Russia, Australia has neglected 

its domestic gas market in many ways including the following:   

 No integrated national gas market and very late inter-connecting of states on 

the east coast of Australia; 

 Poor access principles on gas pipelines and very high tariffs; 

 No liquid gas market and no commodity gas to gas competition; 

 Gas producers have little, if any, incentive to compete for markets; 
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 Gas producers tend to drive Government policy relating to the management of 

Australia’s gas resources; 

 Very little open access gas storage capacity; 

 No gas futures market and associated financial products 

 No intermediaries – gas marketing companies, traders, etc 

 Market power is not tested and mitigated/abated 

 No obligation to first serve the domestic market and then export markets on a 

second priority basis 

Figure 42.  Benchmarking Regional Gas Demand in Major Gas 
Producing Regions 

Gas Producing 

Region 

2011 

population 

(million) 

2011 Regional  

Gas 

Consumption 

Bcm/a 

Regional Gas 

Consumption on 

a per capita 

basis (10
3
 

m
3
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Regional Gas 

Market as a % 

of Total Gas 

Production 

Texas, US 25.7 150 3.66 63% 

Alberta, 

Canada 

3.7 110 12.49 42% 

WA 2.4 35.3 6.63 45% 

Qld 4.5 6.2 1.33 97% 

Source:  Wikipedia, BP Statistical Review of World Energy June 2012,  

Gas fuels 23% of Australia’s primary energy and 15% of its electricity generation.  

This is quite low for an OECD country, particularly one that has such tremendous gas 

resources (Figure 43).  Australia’s per capita use of gas is much lower than most other 

developed nations with abundant gas resources and gas’ share of primary energy in 

Australia is also relatively very low (Figure 44).  Russia, the Netherlands and Canada 

are exporting nations with similar developed economies to Australia and yet gas in 

those countries has a much higher share of primary energy consumption.  The U.S. is 

a net importer of gas and has a higher gas share of primary energy than does 

Australia.  Gas share of primary energy has been as high as 32% for the U.S. and is 

likely to rebound very fast to much higher levels due to the impact of abundant shale 

gas resources that are now on production in that country.  

 

The prospects of gas for power depend essentially on the considerations of the power 

industry with regards to the choice of fuel for new investments and its views on the 

future role of gas for power generation.  Power generators need to have confidence 

that the gas industry can deliver gas reliably at a price, compatible with the power 

markets they are active in over the life of their investment.  The gas industry, in turn, 

relies on the participation of governments, both active and passive. Gas, more than 

other fossil fuels, is dependent on government policies that recognise and support the 

necessary development of abundantly available low cost gas and the associated low 

cost infrastructure to transport and store gas.  The creation of appropriate framework 
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policies and regulation is critical to the success of gas fired power generation in 

Australia.  Indigenous sources of gas provide a much higher security of supply and 

predictably of gas prices than do gas imports.  Therefore gas penetration of power 

generation fuel is much higher in gas exporting countries than in those who are reliant 

on gas imports.   The absence of clear energy policies articulating the role of gas and 

the uncertainties around policy developments is hampering the prospects for gas-fired 

generation in Australia.  Gas power generation is particularly price sensitive and 

today’s high gas prices across Australia for new GSA’s is the main factor which 

currently limits the growth perspective for gas in the power sector.  Essentially all gas 

rich economically developed nations who rely on fossil fuels for power generation use 

gas extensively for power generation.  Australia is an exception in this regard. 

 

Figure 43.  Gas Share of Electricity Generation 2010 

 

Figure 44. Gas Penetration Comparison 

Nation Gas Share of Primary 

Energy Consumption 

Russia (FSU) 50% 

Netherlands 47% 

Canada 36% 

U.S. 25% 

Australia 23% 
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Source:  Wikipedia and BP Statistical Review of World Energy, June 2012 

According to a 2012 report by DomGas Alliance, Western Australia gas prices have 

risen sharply from $2.50 per gigajoule to as high as $12/GJ.  Gas users are struggling 

to secure long term gas contracts that would underpin new manufacturing investment 

or new gas-fired power generation.  In Queensland, gas prices have risen from $3-4 

per gigajoule to $6-7/GJ and possibly higher with producers targeting exports through 

the Gladstone LNG plants.  Gas prices have recently tripled in Western Australia and 

at least doubled in Queensland while over the same period proven gas resources and 

the R/P for Australia has increased dramatically.  An increase in R/P typically 

translates into a decrease in domestic gas prices not an increase! 
 

Recent gas demand destruction evidence is also provided by the DomGas Alliance in 

that same report:   

 

 Dow Chemical warns that gas prices are now uneconomic for new chemical 

manufacturing investments in Australia 

 Rio Tinto reports it is unable to secure long term gas supply for its operations 

in Queensland 

 National Generators Forum report that power generators have been unable to 

secure long term gas contracts 

 Incitec Pivots reports gas prices make it less attractive to invest in a $700 

million ammonia plant in Australia compared to in the US 

 Cement Australia’s Gladstone operations were unable to secure a gas supply 

contract and make the switch from coal to gas 

 Alcoa suspends a multi-billion dollar expansion of its Wagerup alumina 

refinery with lack of certainty around long term gas supply a key factor 

 Burrup Fertilisers fails to secure competitively-priced gas from the Gorgon 

Project to underpin investment in a new urea plant 

 ERM Power and Griffin were unable to source gas for proposed new gas 

power station developments 

 DBP significantly downsizes an expansion of the Dampier to Bunbury Natural 

Gas Pipeline in 2006 as a number of prospective projects were unable to 

secure gas supply 

 Coogee Chemicals reports that current domestic gas prices of $8 - $15 per 

gigajoule renders investment in new onshore downstream processing 

uneconomic 

 Coogee Chemicals shuts a WA manufacturing plant in 2009 because of the 

rising cost of production 

 DBP tenders for additional pipeline gas fails when the prospective supplier 

withdrew its offer 

 Very high gas prices force construction materials manufacturer Adelaide 

Brighton to switch to coal 

 Wesfarmers Chemicals reports that gas prices make it completely uneconomic 

to expand ammonia production or invest in new value-adding chemical 

processing despite significant market demand 

 Incitec Pivot in mid 2012 announces that 18 months of gas supply 

procurement effort has produced only 1 potential gas supplier to its Qld 
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operations at a tentative price of $10/GJ (a 300% increase from its current 

price).   

Australia’s gas consumers are currently at the mercy of the gas producers who act like 

they own all of the proven gas resources even though it remains the property of the 

crown until it is produced.  Gas producers acting in a lessee arrangement with the 

crown as the lessor typically behave in a manner that is consistent with the crowns 

obligations to seek out and act in the best interest of the general public; but this is 

clearly not the case in Australia.  Unless radically changed, Australia’s domestic gas 

industry will resemble that of a country that is gas resource poor and heavily 

dependent on gas imports; that is little to no security of gas supply and a stunted gas 

market due to high prices, resource scarcity and GSA’s that reflect a sellers’ market.  

This is a very unique and surprising position for a developed nation to find itself in.  

While Australia’s economy is well developed and could be considered to be mature, 

its gas industry remains very immature and inefficient as benchmarked to many other 

developed economies.  This situation will be made materially worse to the extent that 

gas producers continue to opportunistically serve the LNG export market at the 

detriment of Australia’s domestic gas market.  It is difficult to anticipate how this is in 

the national interest or in the best interest of the public – a test that is usually given to 

gas exporters operating in an OECD country. 

 

Domestic Gas Supply Disruptions 

Australia has a history of major gas supply disruptions that is uncommon to developed 

economies that depend on gas for a material portion of their primary energy 

requirements.  Countries who rely on gas imports occasionally experience material  

gas supply disruptions such as the European countries during the two weeks in 

January 2009 due to the Russia-Ukraine gas dispute that resulted in one of the largest 

ever gas supply disruptions experienced by either Europe or North America.  Russian 

imports then accounted for approximately 40% of the total gas imports to Europe and 

gas supplies from Russia were halted over this dispute.  While Europe mitigated some 

of this shortage by withdrawing gas from underground gas storage facilities, increased 

takes under long term pipeline gas contracts and increased spot LNG purchases at all 

re-gasification facilities, this situation renewed Europe’s focus on gas supply security 

and gas import strategies and policies.   

 

North America’s gas market does not rely heavily on gas imports and its robust 

diversity of gas supplies and gas storage facilities and its extensive gas pipeline grid 

has protected it from any material gas supply disruptions over the past few decades.  

Since the mid 1980’s North America has aggressively promoted transparent gas 

trading systems that allow free and open gas markets and has aggressively eliminated 

any market power that may exist either via asset ownership and/or size of market 

share.  Anti-competitive behaviour is not tolerated throughout the gas value chain.  

Even gas marketing companies who own no assets, such as Enron, were closely 

monitored in terms of behaviour vis-a-vis market manipulation.  When long term 

GSA’s existed post unregulated gas prices and pre-commodity gas to gas competition, 

it was a serious offence for gas producers to discuss gas pricing in joint venture 

meetings.  Collusion by gas producers even within a joint venture was considered to 

be anti-competitive behaviour with a consequence commensurate with the anti-

combine laws in effect at the time.   

 



Australia Domestic Gas Policy Report  DomGas Alliance  

 

Innovative Energy Consulting P/L  Page 102 of 214 

Australia’s gas industry has been shaped, to date, by a number of distinct drivers and 

an environment that either no longer exists or does not have to continue into the 

future.  These drivers include, but are not limited to, the following: the history of state 

protectionism and barriers to inter-state trade, the ownership of most gas pipelines by 

Government until the mid 1990’s, an absence of economic regulation and open access 

policies to ensure ready access to low cost infrastructure, the embracing of upstream 

gas production cartels and the dedication of upstream gas reserves and production 

capacity to a single customer or buyer under a long term onerous GSA.  There is 

much urgency at this time to adopt objectives and related policies that support and 

drive the development of a vibrant and efficient gas industry that serves both the 

export and domestic market. 

 

7.4 Export Gas Policy 
 

It is difficult to address an exporting nation’s domestic gas policy without also 

addressing its export gas policy.  The rules of engagement for petroleum companies 

operating in an OECD country usually clearly stipulate that serving the domestic gas 

market is top priority and only excess gas production and resources will be permitted 

to chase the export market.  Free trade agreements (FTA’s) clearly override such a 

policy.  Such is the case, for example between Mexico, Canada and the U.S.  One of 

the major problems of relying too much on export markets for any commodity and 

this is most certainly true for gas, is that countries and regions often switch from 

import dependent to self-sufficient due to game changers involving technology and 

energy policy.  North America is a good example of this phenomenon in terms of both 

gas and oil.  The unconventional resource boom sweeping across North America has 

the potential of converting a major oil importing continent into a self sufficient one 

again and the potential of converting a historically long term self sufficient gas 

continent into a major LNG exporter to the inter-continental gas market.   

 

The export policy of any country reflects that countries energy policy regarding 

encouraging abundant and affordable pipeline gas supplies to its domestic gas market.  

Consequently, prior to free trade agreements (“FTA”), exports of gas from many 

countries, including most OECD countries, were closely monitored and controlled by 

various means in order to ensure that the domestic gas market of the exporting 

country (i.e. Canada), and often an exporting region within a country (i.e. Alberta, 

Canada), was not in any way adversely affected by gas export activity.  Prior to 

FTA’s, gas exports were typically considered to be a gas producer privilege, as 

opposed to a right, that was earned and granted subject to many conditions, most of 

which ensured no adverse impact of such activity on the domestic gas market of the 

exporting region/country.  Such energy policies were generated and endorsed in order 

to avoid or minimise symptoms and unintended consequences previously described in 

the natural resource curse and Dutch disease section of this report.  Such policies 

protect the public interest of the citizens of the gas exporting region.  Now that FTA’s 

exist among many nations, these export restrictions are only in effect between gas 

exporting regions and countries that are not parties to an FTA with that country.  For 

example, LNG exports from the US have to be approved by FERC to the extent that 

the LNG is destined to a country that the US does not have an FTA with.  
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The other major reason to not rely too heavily on exports is the previously discussed 

resource curse or Dutch Disease.  Merely exporting raw resources is not the long term 

answer to sustained growth and prosperity for a nation and therefore it is not in the 

public interest to over rely on gas exports to the extent that the domestic gas market is 

neglected.  Benchmarking to other developed economies that are also gas resource 

rich has demonstrated in this report that Australia’s domestic gas market is currently 

much smaller than one would expect given the age of Australia’s gas industry and the 

abundant widely dispersed gas resources found in Australia.  There is little doubt that 

the wave of new LNG export projects in the absence of an export policy will result in 

demand destruction in Australia’s domestic gas market resulting in a further 

disadvantage to its economy.  Again it is very difficult to make the case that this is in 

the best interest of the citizens of Australia.   

 

OECD countries that export energy in general and gas in particular, commonly have 

comprehensive export policies in order to ensure security of supply for the domestic 

market does not deteriorate as a result of exports and to ensure that exports are 

understood to be a privilege as opposed to a right.  Since resources are owned 

primarily by the crown in most OECD exporting countries, the requirements of the 

general public and the value adding potential must be met and exploited respectively 

and then, and only then, does deemed surplus gas resources be allowed to be exported 

to competing countries and economies.   

It is peculiar that Australia prohibited inter-state gas trade as recently as 1991 and yet 

only two decades later, it embraces gas exports to the extent that there are few policies 

in place to protect and grow the domestic gas market and related infrastructure.  While 

the intrinsic value of gas has increased due to its undisputed environmental and 

efficiency advantages over other fossil fuels, Australia has apparently de-valued gas 

evidenced by the country’s election not to interfere with so called ‘market forces’ 

regardless of how skewed those market forces are in terms of alignment of gas 

producers interests at the expense of all other gas industry sectors.   

The current issues and problems expressed by major gas end users across Australia as 

they seek either additional gas supplies for new demand growth opportunities or as 

they seek to replace expiring GSA’s are particularly disturbing.  It is obvious that 

there are a number of unintended consequences from the LNG export boom that could 

significantly hurt or at least disrupt the domestic gas market.  Given that Australia’s 

domestic gas market is already immature, inefficient and very small compared to 

other gas exporting nations such as Russia, Canada and the Netherlands, it would be 

difficult to recover from such a situation.   

LNG exports from Australia offer gas explorers and producers several benefits 

including, but not limited to the following: access to a liquid world LNG market, gas 

market diversification and the ability to accelerate gas production and sales.  The sale 

of gas exports to overseas markets should be construed as a right that is granted by 

Governments of exporting countries such as Australia and this right should not be 

confused with the obligation by gas producers to first look after the domestic market 

of the exporting country or state.  For example, Canada has been a large exporter of 

gas to the U.S. since the late 1950’s but the export of gas until NAFTA was always 

done as a surplus gas market opportunity and never at the expense of the domestic 
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market.   Canada’s practice required export permits and export price tests to ensure 

that the domestic market was not disadvantaged in any way from the exporting of gas.  

Furthermore, the export market is served as a second priority to the domestic market 

in terms of reliability prior to NAFTA.  Consequently, a large price differential 

existed between the price received by producers from the export market compared to 

that received from sales to the domestic market from the late 1950’s until 2002, at 

which time surplus export pipeline capacity and NAFTA resulted in a converging of 

various regional markets into a continental market. 

7.5 Value Adding Via Manufacturing 
 

As already mentioned, there seems to be a direct correlation between economic 

prosperity and the use of energy to industrialise a nation.  Hence this implies that 

manufacturing goods and services from gas to the extent that human capital, 

infrastructure, etc are available, is preferable to simply exporting raw resources.    

 

Australia has a habit of exploiting its reserves for export to fuel other countries’ 

growth.  In fact, since 1989, Australia’s energy exports have grown an average of 

11% per year, now representing nearly two-thirds of all energy resources produced.  

This provides an immediate one-time benefit to the economy while ignoring the 

value-added, long-term potential of these resources if prioritised for domestic 

manufacturing purposes.  Further, this potentially results in Australia having higher 

carbon emissions than the countries that benefit from their gas resources.  Relying on 

the export of resources during a boom time creates the perception of sustainable 

growth.  However, without a diversified economy that includes a vibrant advanced 

manufacturing sector, Australia is at the mercy of the world energy markets in general 

and importing nations of Australian LNG in particular. 
 
Many countries globally have recognised the local benefits realised by using energy 

resources in value-added downstream manufacturing.  For example, the U.S. has 

historically been well endowed with gas and developed extensive pipeline 

infrastructure to deliver gas to domestic markets without relying on LNG exports to 

develop the industry.  Only Alaska has exported LNG to date from otherwise stranded 

gas resources.  This competitive environment provides strong foundation for value 

adding industries and overall adds significant benefits to the U.S. economy.   
 

2011 American Chemistry Council Report  

A recent submission to the U.S. government by the American Chemistry Council, 

“Shale Gas and New Petrochemical Investment – Benefits for the Economy, Jobs and 

U.S. Manufacturing”, quotes an eight-fold increase in value generated downstream 

versus the value of the gas (Figure 45).  This far exceeds any value generated by 

selling the gas as LNG, even if the LNG net back price to the wellhead was double or 

triple the domestic gas price as is often the case in large gas exporting regions as 

demonstrated in several case studies of gas exporting regions and countries at the end 

of this report. 

 

The American Chemistry Council report assumes a one-time $16.2 billion private 

investment over several years in new plant and equipment for manufacturing 

petrochemicals in the U.S.  This investment will create jobs and additional output in 
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other sectors of the economy and also will lead to a 25% increase in U.S. 

petrochemicals capacity and $32.9 billion in additional chemical industry output.  In 

addition to direct effects, indirect and induced effects from these added outputs will 

lead to an additional $50.6 billion gain elsewhere in the economy.  It will create more 

than 17,000 jobs directly in the chemical industry.  These are knowledge-intensive, 

high-paying jobs, the type of manufacturing jobs that policy-makers would welcome 

in this economy.  In addition to chemical industry jobs, another 165,000 jobs would 

be created elsewhere in the economy from this chemical industry investment, totalling 

more than 182,000 jobs.  The added jobs created and further output in turn would lead 

to a gain in federal, state and local tax collections, about $4.4 billion per year, or 

$43.9 billion over 10 years.   

 

Thus, based on a large private investment initiative driven by newly abundant 

domestic supplies of gas, a significant strengthening of the vital U.S. petrochemical 

industry is possible.  A reasonable regulatory regime will facilitate this development, 

while the wrong policy initiatives could derail this recovery and expansion and 

associated job creation. 

 

Figure 45.  Value Adding to Gas by Petrochemical Manufacturing 

 

The business of chemistry transforms natural raw materials from earth, water, and air 

into valuable products that enable safer and healthier lifestyles.  Chemistry unlocks 

nature’s potential to improve the quality of life for a growing and prospering world 

population by creating materials used in a multitude of consumer, industrial and 

construction applications.  The transformation of simple compounds into valuable and 

useful materials requires large amounts of energy.  

 
The business of chemistry is energy-intensive.  This is especially the case for basic 

chemicals, as well as certain specialty chemical segments (e.g., industrial gases).  The 

largest user of energy is the petrochemical and downstream chemical derivatives 

business.  Inorganic chemicals and agricultural chemicals also are energy-intensive. 

 



Australia Domestic Gas Policy Report  DomGas Alliance  

 

Innovative Energy Consulting P/L  Page 106 of 214 

Ethane and propane derived from natural gas liquids are the primary feedstocks used 

in the U.S. to produce ethylene, a building block chemical used in thousands of 

products, such as adhesives, tires, plastics, and more.  While propane has additional 

non-feedstock uses, the primary use for ethane is to produce petrochemicals;, in 

particular, ethylene. Thus, if the ethane supply in the U.S. increases by 25%, it is 

reasonable to assume that, all things being equal, ethylene supply will also increase by 

25%. 
 

Ethane is difficult to transport, so it is unlikely that the majority of excess ethane 

supply would be exported out of the U.S.  As a result, it is also reasonable to assume 

that the additional ethane supply will be consumed domestically by the petrochemical 

sector to produce ethylene.  In turn, the additional ethylene and other materials 

produced from the ethylene are expected to be consumed downstream, for example, 

by plastic resin producers.  

 

The American Chemistry Council report presents the results of an analysis that 

quantified the economic impact of the additional production of petrochemicals and 

downstream chemical products.  The report also examines the economic impact of the 

investment in new plant and equipment needed to enable the petrochemical and 

derivatives sectors to take advantage of the increased ethane supply.  Because the 

focus of this analysis is the impact of a 25% increase in ethane availability, this 

analysis does not capture any additional activity that could be generated if methanol 

and ammonia production were to return or increase to prior levels due to the increased 

availability of gas. 
 

The objective of the research was to quantify the effects of private investment in U.S. 

petrochemicals and downstream chemical products on additional output of the 

industry, as well as indirect and induced effects on other sectors of the economy. The 

economic impact of new investment is generally manifested through four channels:  

 Direct impacts - such as the employment, output and fiscal contributions 

generated by the sector itself  

 Indirect impacts - employment and output supported by the sector via 

purchases from its supply chain  

 Induced impacts - employment and output supported by the spending of those 

employed directly or indirectly by the sector  

 Spill-over (or catalytic) impacts - the extent to which the activities of the 

relevant sector contribute to improved productivity and performance in other 

sectors of the economy.  

 

As a rough rule of thumb, when the ratio of the price of oil expressed in $/bbl to the 

price of gas expressed in $/Mcf is more than 7:1, the competitiveness of Gulf Coast-

based petrochemicals and derivatives vis-à-vis other major producing regions is 

enhanced.  In the U.S., over 85% of ethylene, for example, is derived from natural gas 

liquids while in Western Europe over 70% is derived from naphtha, gas oil and other 

light distillate oil-based products.  The price of naphtha, gas oil and other light 

distillate oil-based products are related to the price of oil, a commodity with prices set 

by global supply and demand.  The price of naphtha (in Western Europe, for example) 

is highly correlated with the price of oil (Brent).  As a result, prices for naphtha will 
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parallel the price for oil.  On the other hand, natural gas markets are regional in nature, 

with the U.S. and Canada being an integrated regional market.  The price of ethane is 

correlated with U.S. gas prices (Henry Hub).  As a result, prices for ethane will tend to 

parallel the price for gas.  The correlation has weakened in recent years and other 

explanatory variables such as the prices of alternative feedstock (like propane, butane, 

and naphtha) are important.  The latter tend to be correlated with the price of oil.  The 

economic effects of new petrochemicals investment in the U.S. are overwhelmingly 

positive due to the low gas prices in the U.S. and due to the divergence of oil and gas 

prices on an energy equivalent basis.   

 

A report released in August 2012 prepared by the National Institute of Economic and 

Industry Research has stated that “each petajoule of natural gas that is shifted away 

from industrial use towards export, whether because of tight supply or uneconomic 

pricing, means giving up $255 million in lost industrial output for a $12 million gain 

in export output.  That is, for every dollar gained $21 is lost.  This increases to $24 

when economy-wide impacts are taken into account.”  This is precisely why gas rich 

OECD countries first focus on growing a vibrant domestic gas market and when that 

market materialises and is ensured access to long term abundant low price gas 

supplies does it then focus on exporting surplus gas supplies.  As soon as indigenous 

gas supplies decline, exports are reduced commensurately with hopefully little to no 

pricing impact on the domestic gas market.  The many case studies contained in the 

latter half of this report reveal this behaviour by gas resource rich OECD countries 

and regions.   

 

Australia Manufacturing Crisis 

Manufacturing is the sector of the economy which can grow full-time employment, 

create exports, replace imports, underpin technology and skills development, 

stimulate regional development and in general, significantly contribute to the 

economic activity of the nation, and the prosperity of all Australians.  The 

manufacturing sector in Australia is in decline and has been for some time now. 
 

Let’s compare Australia and the U.S. in terms of Government vision as it relates to 

access to gas at prices attractive to make manufacturing.  Initially we will compare the 

two Government positions on the best use of gas resources.  President Obama, in his 

2012 State of the Union address, said: "We have a supply of natural gas that can last 

America nearly 100 years, and my Administration will take every possible action to 

safely develop this energy.  Experts believe this will support more than 600,000 jobs 

by the end of the decade." The U.S. Energy Agency through the Natural Gas Act 

restricts LNG exports, ensuring supply and local affordability.  

 

In Australia, we too have abundant gas but our lack of vision means it will primarily 

target LNG exports to gas import dependent nations such as China, India, Korea and 

Japan to allow them to value-add – and as an aside in doing so, we’re in danger of 

exporting our so-called “Clean Energy Future”.  Australia is one of the very few 

countries that has an absence of export gas policy and therefore allows for the 

unrestricted export of its gas.  Australia is poised to overtake Qatar as the world’s 

biggest LNG exporter by the end of the decade and apparently this race to be top 

global LNG supplier is the main event for Australia’s gas industry.  However, even 
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Qatar retains a portion of its gas for domestic consumers and accordingly also has 

vibrant downstream industries that create significant value. 
 

The practical outcome of the contrasting U.S. and Australian Government positions is 

that the price of gas in the U.S. is currently around $2 to $3/GJ compared with a 

purported forward contract price of up to $12/GJ in Australia, as estimated in the 

recent 2012 Queensland Gas Market Review.  This price outlook is based on 

negotiated outcomes between large end users and gas producers.  This price 

differential between the US and Australia exists despite the fact that Australia has a 

much higher R/P ratio (84 years compared to 13 years for the U.S. at the end of 2011 

according to BP’s world review.   

 

Allowing domestic gas resources to be harvested for LNG without a sufficient balance 

and incentive for domestic availability and distribution will be to Australia’s 

detriment. Australia is fuelling the growth of other economies and buying back the 

higher value-add products.  It is, for example, a flawed national policy when a gas 

rich and agriculture based country like Australia relies on substantial quantities of 

fertiliser imports from such places as Canada.  In order to ensure a sustainable, 

advanced manufacturing economy where the products the world needs are made in 

Australia and exported globally, the government must take a more strategic view on 

how to prioritise its energy resources.  The proper policy environment could provide a 

prosperous future for the LNG industry, domestic manufacturing and the Australian 

community as a whole, optimising the use of this resource 

 

What is required in Australia is a comprehensive energy policy that promotes energy 

efficiency and conservation, energy diversity, and expanded domestic oil and gas 

supply, onshore and offshore.  Australia must ensure that our regulatory policies allow 

us to capitalize on both conventional and unconventional gas as a vital energy source 

and manufacturing feedstock, while protecting our water supplies and environment. 

 

An example is Canada’s province of Alberta which has been very successful in adding 

tremendous value to its gas resources through building a vast petrochemical business 

in Alberta.  This success story is dealt with in the Alberta Case Study in section 8 of 

this report.  Alberta claims that every dollar spent in the upstream sector of its gas 

industry generates at least three dollars in its overall provincial economy.  

 
Dow Chemical CEO Andrew Liveris,  

The U.S. is on the verge of an economic “renaissance” thanks to abundant shale gas 

— and that demands a smart energy policy, according to Dow Chemical CEO Andrew 

Liveris. 

“The discovery of shale gas is an American manufacturing renaissance if handled 

well,” he said on CNBC’s “The Kudlow Report.” “It makes America a low-cost 

jurisdiction for any energy-intensive manufacturing of the value-add kind. One dollar 

of gas can create $8 to $9 of the value-add kind.”   Earlier, Dow announced it was 

building a $1.7 billion ethylene production plant in Freeport, Texas, scheduled to open 

in 2017.  “The United States could become an investment economy quickly here if we 

handle our policy environment — especially around natural gas — smartly,” Liveris 

said.   Energy, regulatory, tax and education policies, he argued, would help the 

http://www.cnbc.com/id/47042876/?Obama_Orders_Oversight_Group_on_Shale_Gas
http://www.cnbc.com/id/15837548/?cid=97771&Dow_Chemical_Co
http://www.cnbc.com/id/15837548/?cid=203905&Andrew_Liveris
http://www.cnbc.com/id/15837548/?cid=203905&Andrew_Liveris
http://www.cnbc.com/id/15838446/
http://www.cnbc.com/id/47099050/
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industry and manufacturing on a broader scale.   Liveris praised the Obama 

administration for its regulatory climate but said more could be done.   “The 

administration’s made good progress on that.  These are all forward looking,” he said.  

“We need to go back on some of the regulations that are outdated and do reform 

around those regulations, especially in the EPA, FDA context.”  But one policy area 

was most important to him.   “Energy policy, and what we do with our natural gas, in 

my mind, trumps those four in the here and now,” he said.  “It could bring about an 

American job renaissance in next several years. It’s short-term, and we can do it.” 

Cheap, plentiful gas from shale reservoirs is a real boon for Dow, which uses the 

energy equivalent of 850,000 barrels of oil per day, mostly as feedstock for its 

chemicals and plastics. 

With the proving up of America’s shale gas reserves, Liveris said Dow has begun 

investing in the U.S. again, set to build its first new ethane cracker here in a decade 

and eager to “refresh” its $40 billion in U.S. assets. 

That’s a shift in strategy after Dow’s many years of preferential expansion overseas in 

cheap-energy countries like Saudi Arabia (where last year Dow announced the Sadara 

chemical complex joint venture with Saudi Aramco). 

Yet Liveris cautioned that America’s industrial advantages of cheap, plentiful gas 

could disappear without the formation of a coherent national energy policy.  What 

he’s particularly keyed in on is the possibility of exporting gas in the form of LNG. 

“We’re all for exporting natural gas,” he said.  “We just want to see it exported in 

solid form instead of liquid form.” 

He explained that exporting products made from natural gas, such as plastics, 

fertilizers and other chemicals would generate eight times more value for the U.S. 

economy than just exporting the LNG alone. 

“If we allow the world gas price to come to this country by exporting gas then it will 

destroy the benefits of plentiful cheap gas,” said Liveris, referring to the higher price 

that gas fetches in the rest of the world.  LNG delivered to Japan and Korea, for 

instance, fetches upwards of $15 per thousand cubic feet, versus a current U.S. price 

of $2.25/GJ. 

Other chemical companies also are betting on bountiful supplies of natural gas. 

 Chevron Phillips said this month it will build a $1 billion chemical plant at its 

Baytown, Texas facility, largely because of cheap natural gas liquids. 

 Shell is evaluating plans to build a major plant in Pennsylvania, which also 

would leverage cheap liquids to produce chemicals used in a broad array of 

products. 

  

http://www.businesswire.com/news/home/20111128005380/en/Dow-Saudi-Aramco-Announce-Official-Formation-Sadara
http://www.chron.com/?controllerName=search&action=search&channel=business&search=1&inlineLink=1&query=%22Chevron+Phillips%22
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8 Case Study – Province of Alberta, Canada 
 

 

Alberta is located in western Canada and prior to discovering petroleum in Alberta it 

was considered one of Canada’s poorest provinces.  Alberta had a population of 3.6 

million in 2011 and is a world leader in terms of the average gas consumption per 

capita.  Alberta's economy is now one of the strongest in Canada, supported by the 

burgeoning petroleum industry and to a lesser extent, agriculture and technology.  The 

per capita GDP in 2007 was by far the highest of any province in Canada at C$74,825 

(approx. US$75,000).  In 2006, Alberta's per capita GDP was higher than all U.S. 

states, and one of the highest figures in the world.  Alberta's per capita GDP in 2007 

was 61% higher than the Canadian average of C$46,441.  In 2006, the deviation from 

the national average was the largest for any province in Canadian history.  The Fraser 

Institute states that Alberta also has very high levels of economic freedom and rates 

Alberta as the freest economy in Canada, and the second freest economy amongst 

U.S. states and Canadian provinces.  Alberta's economic fortunes have largely tracked 

the price of oil, and increasingly gas prices.  

Alberta’s Petroleum Industry 

In 1947 a major oil field was discovered near Edmonton.  It was not the first 

petroleum find in Alberta, but it was large enough to significantly alter the economy 

of the province (and coincided with growing American demand for energy).  Since the 

late 1950s, Alberta has supplied oil and gas to the rest of Canada and the U.S. utilising 

the longest oil and petroleum liquid pipelines in the world.  Alberta contains the 

largest proven reserves of oil in the world outside Saudi Arabia.  Alberta's oil sands 

reserve is considered to be one of the largest in the world, containing 1.6 trillion 

barrels of bitumen initially in place.  Of this total, 174.5 billion barrels are considered 

to be remaining established reserves, recoverable using current technology under 

present and anticipated economic conditions.  To date, about 2% of the initial 

established resource has been produced. 

Alberta is the largest producer of conventional crude oil, synthetic crude, gas and gas 

products in Canada.  Alberta produces approximately 68% of total Canadian oil 

production.  Conventional crude oil production averaged 503,000 barrels a day (b/d) 

in 2008.  Total marketable oil-sands (non-upgraded) bitumen and synthetic oil 

production in 2007 and 2008 was about 1.23 mb/d.  Alberta exported about 1.4 mb/d 

of oil to U.S. markets in 2008, slightly more than in 2007 and over 40% more than in 

2000.  In 2008, Alberta’s conventional crude oil production (not including oil-sands, 

pentanes and condensates) represented 27% of the province’s total crude and 

equivalent production and 19% of Canada’s total crude and equivalent production.   

Because of its (relatively) economically isolated location, Alberta relies heavily on 

transportation links with the rest of North America.  A vast network of oil and gas 

pipelines links Alberta’s petroleum industry to major energy markets in Eastern 

Canada, New England, the Midwest U.S. and California.  On average, Alberta’s gas 

and oil production travels much further than any other petroleum production, 

outpacing even Russia.  In contrast, Australia’s gas pipeline infrastructure is very 

limited even when normalised to average day gas production.  Alberta’s pipeline gas 

http://en.wikipedia.org/wiki/Canadian_dollar
http://en.wikipedia.org/wiki/List_of_U.S._states_by_GDP_per_capita_(nominal)
http://en.wikipedia.org/wiki/List_of_U.S._states_by_GDP_per_capita_(nominal)
http://en.wikipedia.org/wiki/List_of_country_subdivisions_by_GDP_per_capita_(nominal)
http://en.wikipedia.org/wiki/Canadian_dollar
http://en.wikipedia.org/wiki/Fraser_Institute
http://en.wikipedia.org/wiki/Fraser_Institute
http://en.wikipedia.org/wiki/Economic_freedom
http://en.wikipedia.org/wiki/Price_of_oil
http://en.wikipedia.org/wiki/Natural_gas_prices
http://en.wikipedia.org/wiki/Oil_field
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Saudi_Arabia
http://en.wikipedia.org/wiki/Petroleum
http://en.wikipedia.org/wiki/Synthetic_crude
http://en.wikipedia.org/wiki/Natural_gas
http://en.wikipedia.org/w/index.php?title=Transportation_in_Alberta&action=edit&redlink=1
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supplies on average move distances that are orders of magnitude longer than 

Australia’s average gas production and yet the average cost to transport Alberta gas to 

distant gas markets is much less than the transportation costs to supply Australia’s 

domestic gas market.  This is another major disadvantage that Australia has for some 

reason allowed to continue since the genesis of the gas industry in Australia.  The 

‘light handed’ regulation of gas pipelines has become a farce as reflected in the tariffs 

and services available to gas market participants. 

 

Petroleum drilling activity in Alberta increased rapidly from 1993 to 2005 (Figure 

46).  Gas de-regulation occurred in 1985 and, among other things, the stockpiling of 

20 years of supply for Canada prior to any gas exports to the U.S. was removed.  Gas 

removal and gas export permits remained in place until the NAFTA occurred in 1994.  

Gas well drilling dominated the activity and peaked in 2003 with up to 15,000 gas 

wells drilled per year.  In 2011, there were 3,359 successful gas well connections in 

Alberta which is a very low statistic for Alberta and is indicative of a very low gas 

price environment.  This compares to historical drilling levels across Australia of less 

than 300 wells per year growing over the past year to record levels of 1,000 wells per 

year driven by Qld’s CSG industry.   

 

Figure 46.   Historical Petroleum Drilling in Alberta 

 
 

Between 2002 and 2006, over $90 billion was invested in Alberta’s conventional oil 

and gas projects by the energy industry, with the majority of investment targeting gas. 

Alberta’s Gas Industry 

Alberta is the world’s 2nd largest exporter of gas and the 4th largest producer.    

Alberta also provides 13% of all the gas used in the U.S. 

Alberta’s gas production commenced in the 1950’s and is now on the decline having 

peaked from  2000 to 2005 at 5 Tcf/a (refer to Figure 47).  This annual gas production 
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from Alberta is over 300% of the maximum annual gas production that Australia has 

achieved to date.  While exports to the U.S. contributed much of the growth in gas 

production post 1985, the Alberta domestic gas market is very large and continues to 

grow at a rate that far exceeds Australia’s gas consumption growth rate.  Gas 

production decline from Alberta had the effect of decreasing Canadian exports to the 

U.S. and gas supplies to eastern Canada.  Both the L48 U.S. and eastern Canada had 

to rely on other sources of gas to offset this decline.  While greater LNG imports were 

once considered the answer to this issue, the shale gas boom has become the longer 

term solution. 

The Alberta domestic market continued to grow despite gas production decline as it 

continues to enjoy abundant low priced gas supplies.  Alberta’s large domestic gas 

market is becoming the saviour to Alberta gas producers as the unconventional gas 

boom in the east coast of North America has and will continue to diminish the 

demand for Alberta gas in its traditional gas markets.  Alberta is land locked and 

therefore cannot easily rely on LNG exports to displace this erosion of pipeline gas 

exports.  This is a great example of how important it is to not rely too heavily on gas 

exports since supply/demand balances in net importing regions and countries can 

change quickly and to large degrees, backing out gas imports.   

Alberta’s total marketable gas production, including coalbed methane and shale gas, 

was 3.9 Tcf in 2011.  Alberta consumed 42% (1.64 Tcf) of its marketable gas, with 

the remaining 58% (2.31 Tcf) being delivered to other Canadian provinces and the 

U.S.  Australia produced approximately 2 Tcf in 2011 and national consumption was 

1.4 Tcf in 09/10.  Alberta’s gas consumption per capita is over 11 times that of 

Australia and twice that of WA.  Alberta has produced nearly 150 Tcf ( 4,221 10
9
m

3
) 

of cumulative conventional and unconventional gas as of 2010.  Alberta produced 

more gas annually than onshore Texas and Louisiana combined from 1995 to 2005 

(Figure 47).  Alberta has been attracting large, gas targeted E&P and gas related 

infrastructure investment for the last three decades.  

Figure 47.  Raw Gas Production Comparison 
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Alberta’s Domestic Gas Market 

In the early days of the petroleum industry, Albertans were concerned over gas supply 

security and debated the wisdom of building long distance multi-billion dollar gas 

pipelines to the U.S. and eastern Canadian energy markets.  These concerns have long 

been relinquished and since 1985,  most of Canada’s gas and oil production have been 

exported to the lucrative U.S. markets in California, the mid-west and the northeast.  

Access to inter-provincial gas markets as well as exports to the robust US market has 

resulted in tremendous wealth creation for Alberta (rose quickly from the poorest 

province in Canada at the time of petroleum discovery to by far the wealthiest in a 

short period of time) and for Canadians as they have enjoyed among the lowest 

delivered gas prices in the world.     

 

It is important to note that the Canadian province of Alberta produces approximately 

80% of Canada’s gas production and although sparsely populated (3.6 million people) 

it has the largest provincial domestic gas consumption in Canada (due to large 

industrial gas users), averaging 2 PJ/d (or 1.6 Tcf/a).  This annual gas demand for 

Alberta exceeded Australia’s total gas production in 2011!  

Alberta's residential and commercial sectors account for 19% of the province's 

marketable gas consumption.  In addition to heating homes and businesses, about 81% 

of the gas consumed in Alberta is used by industrial, electricity generation, 

transportation, and other sectors.  Gas is an important raw material for the province’s 

oil sands and electric power generation industries, which have expanded in recent 

years as the result of significant investment based on availability of the inexpensive 

gas resource in Alberta.  

Not only does Alberta place the health of its domestic gas industry as a top priority, 

but it also adds value to its gas resources by ensuring that most of the ethane, propane, 

butanes and pentanes plus contained in the raw gas production are removed from 

Alberta produced gas prior to the removal of gas from the province (i.e. exports to the 

L48 U.S. and eastern Canada). Western Canada’s midstream sector also includes 

processing facilities known as straddle plants because they straddle large gas 

pipelines.  These plants extract natural gas liquids – essentially ethane, propane, and 

butane – from the pipeline gas before re-injecting the gas back into the pipeline.  The 

world’s largest gas straddle plant processing facility is located on the Alberta-

Saskatchewan border at Empress, Alberta, which is the main export point for 

Alberta’s gas.  Figure 48 illustrates the percentage component of these various longer 

chain hydrocarbons that are removed from Alberta’s gas production stream at gas 

field processing plants and at large deep cut straddle plants.  Two of the largest 

producers of petrochemicals in North America are located in Alberta.  World class 

polyethylene and vinyl manufacturers based in Alberta ship products all over the 

world. 

  

http://www.energy.gov.ab.ca/OilSands/oilsands.asp
http://www.energy.gov.ab.ca/Electricity/electricity.asp
http://en.wikipedia.org/wiki/Petrochemicals
http://en.wikipedia.org/wiki/Polyethylene
http://en.wikipedia.org/wiki/Vinyl
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Figure 48.  Recovery of NGL's in Alberta 

 

The recovery of oil sands is extremely energy intensive and, although Alberta’s oil 

reserves are second only to Saudi Arabia, they would not be economically recoverable 

without access to low cost abundant gas supplies.  It is important to note that oil sand 

mining is done by niche companies who usually do not own gas production.  Alberta’s 

domestic gas policy has delivered not only value adding via the creation of jobs and 

by-products in gas intensive industries such as petrochemicals and the related flow-on 

effects to its economy, it has also enabled the construction and operation of several 

multi-billion dollar oil sands projects in Alberta.  Total gas use by Alberta’s oil sands 

sector, including gas used by the electricity cogeneration units on site at the oil sands 

operations, was nearly 700 PJ’s in 2009. 

 

From 1987 to 1996 when the netback price to the producer for gas sold in Alberta was 

in the order of $1.50/GJ with spot prices often dipping to as low as $0.80/GJ, the  

netback prices realized by Alberta gas producers from all gas sales to the rest of 

Canada and to the U.S. over this same 10 year period averaged $3.00/GJ.   This 

significant price differential between gas supplied to the Alberta domestic market and 

gas supplied to other regional markets served by Alberta gas production did not 

diminish until around 1999 (Figure 49), when production declined to the extent that 

surplus inter-regional capacity existed between Alberta and the market regions served 

by Alberta gas (pipeline congestion evaporated).  This experience is consistent with 

what happened in the various supply basins and regions within the U.S.  NAFTA was 

also a major influence on the eventual converging of wellhead prices from Alberta 

produced gas regardless of where the gas was eventually sold.  Alberta Hub pricing 

replaced contract gas pricing to specific destination markets in the 1990’s.   

 

Under hub pricing methodology all Alberta produced gas became a commodity and 

therefore all Alberta gas production was priced within a very narrow range of the 
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prevailing Alberta spot price depending on whether the GSA referenced a daily or a 

monthly price index.   

 

Figure 49.  Alberta Export Domestic Gas Price Differential 

 
 

Alberta’s Gas Infrastructure 

TransCanada’s wholly owned subsidiary, NOVA Gas Transmission Ltd (NGTL), is 

the owner of a natural gas transmission system known as the Alberta System.  The 

Alberta System, previously regulated by the Alberta Utilities Commission (AUC), is a 

32,000 km high pressure pipeline network that gathers gas for use both in Alberta and 

for delivery to provincial border points for export to North American markets.  It is 

one of the largest systems in North America and gathers 66% of the gas produced in 

Western Canada.  The cost to use this extensive gas pipeline system is very attractive 

and is one of the competitive advantages that Alberta has as a major gas producing 

region.  For many years the transportation tariff on NGTL was a mere $0.10/GJ to get 

onto the system for delivery of gas to any consumption point in Alberta and included 

transportation to and from any gas storage facility located anywhere within Alberta.  

Another charge of $0.10/GJ was applied at each and every Alberta border delivery 

point for any and all gas removed from the province for market destinations in eastern 

Canada and/or the U.S.  

As well as hundreds of gas plants, thousands of producing gas wells and 32,000 km of 

gas transmission pipelines Alberta also has nine large open access underground gas 

storage facilities with significant capacity to cycle gas in and out of these facilities.  

The Alberta gas storage facilities have a maximum gas inventory capacity exceeding 

370 PJ’s and a maximum deliverability exceeding 6.1 PJ/d.  These facilities ensure 

maximum operational efficiency of upstream gas production facilities and ensure 

reliable gas trading and physical delivery.  The Alberta government embraced the 

development of underground gas storage as a competitive advantage in the mid 

1980’s over the neighbouring provinces of Saskatchewan and British Columbia.  
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Alberta has become a world leader in the integration of high deliverability multiple 

cycle gas storage facilities in its upstream gas production and gas trading operations.  

The Gulf of Mexico region of the U.S. and Russia also utilise a vast network of gas 

storage facilities to enhance gas production operations.     

It is also important to note that most of Alberta’s gas production is delivered and sold 

into various regions of the U.S. and to other provinces in Canada (the average gas 

pipeline distance to ex-Alberta gas sales is approximately 2,200 km).  Despite this 

distance disadvantage, Alberta gas has been delivered to various U.S. markets on a 

market clearing basis; that is the delivered price must compete with alternative U.S. 

gas supplies on a delivered basis.  The price received in Alberta is derived from 

deducting all gas pipeline costs from that delivered price (net back price derivation).  

Alberta Gas Policy 

Alberta’s gas policy and gas industry regulation is very comprehensive and ensures 

that the best interest of the general public is achieved through the exploration, 

development and production of all its resources and that includes gas.  Alberta Energy 

ensures Albertans continue to receive the full value from their gas resource by 

promoting and encouraging responsible exploration and development of Alberta’s gas 

resources, and calculating and collecting gas royalties.  This fairly strict but fair policy 

has not discouraged large investments in Alberta’s gas industry.  
 
In Alberta, 81% of the mineral rights are owned by the provincial government, which 

manages those resources on behalf of Albertans.  The remaining 19% are owned by 

the government of Canada in national parks or held on behalf of First Nations and by 

individuals or corporations.  Industry acquires leases from the province to develop 

Crown resources through auctions, which occur regularly.  Each year, the province 

holds an average of 24 exploration land auctions and issues approximately 9,000 

petroleum and gas exploration licences.  In return, the province sets terms and 

conditions for the development and rates of royalties that the Crown is owed as 

steward of the resource.  In 2011 Alberta received C$3.5 billion from the sale of 

petroleum exploration leases and most of this exploration was gas targeted.   

Alberta has a strict ‘use it or lose it’ philosophy for infrastructure capacity and for 

exploration and production tenements.  Alberta’s New Royalty Framework announced 

on October 25, 2007 included the following: "The government will implement 

shallow rights reversion to maximize extraction of the resource. Under this policy, 

mineral rights to shallow gas geological formations that are not being developed 

would revert back to the government and be made available for resale."  Shallow 

rights reversion means that the rights above the top of the shallowest productive zone 

in an agreement will be severed from the agreement at continuation. This will be in 

addition to the existing deeper rights reversion. Rights between the top of the 

shallowest productive zone and the base of the deepest productive zone will remain in 

the agreement. 

In the 2011/12 fiscal period, Alberta received about C$11.6 billion in non-renewable 

resource revenue accounting for 29% of government revenue.  In 2011/12, gas and 

by-product revenue was $1.30 billion or approximately 3% of government revenue.  

Alberta auctions exploration acreage to the highest bidder and collected $3.5 Billion 
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in 2011 pursuant to that process.  Australia simply grants exploration leases to 

companies with minimal upfront fees.  Furthermore, Alberta monitors all non-

producing gas reserves (including non-producing reserves contained in up hole 

formations in a producing well) and forces relinquishment of any and all non-

productive proven gas reserves if and when a gas producer withholds reserves from 

the market.  For example, up-hole gas reserves must come on-stream quickly even if it 

means drilling another twin wellbore.  Australia’s practices of letting producers hoard 

vast amounts of proven gas reserves to underpin investments or create options for 

export expansions would be unacceptable in Alberta. 

 

Market prices also determine Alberta gas royalties, which fund important core 

programs, such as health and education.  Alberta Royalties from gas and by-products 

have ranged from 5 to 8 billion dollars annually over the last several years. 

The Heritage Fund is Alberta’s main long-term savings fund.  Originally, the Fund 

was established to collect a portion of Alberta’s non-renewable resource revenue for 

future generations.  The Fund today produces income which supports government 

programs essential to Albertans like health care and education.  The Fund's fair 

market value stood at $15.9 billion as of June 30, 2012.  Since 1976, the Fund has 

contributed $34 billion to fund Albertans’ priority programs. 

The Alberta Gas Hub 

The main reference gas commodity market and commodity price in Canada is for gas 

delivered under a standard contract to the NOVA Gas Transmission Ltd. (NGTL) 

pipeline system in Alberta. The NGTL is extensive, covering most of the province of 

Alberta and connected to 9 large underground independently operated gas storage 

facilities. 

Essentially, this is a wholesale price in a producing area for large volumes of gas 

bought under one-day, several day, or one-month contracts. Industrial companies, 

large commercial enterprises, or local distribution companies (gas reticulation) are 

typical buyers, as are gas marketing companies who serve these types of customers.  

Sellers are gas producing companies, or gas marketers serving those companies. The 

price for gas bought in this market is commonly referred to as the intra-Alberta price, 

the AECO price, or the NIT price. 

With over 392,000 kilometres of energy-related pipelines (including oil and gas), as 

well as extensive storage facilities in Alberta, the Alberta Hub plays a vital role in 

North America’s gas supply.  The Alberta Hub provides a major competitive 

advantage for the province’s producers, petrochemical industry and other industries 

that require an abundant supply of economic gas to operate.   The Alberta Hub 

efficiently transports up to 15 Bcf/d of gas to markets across North America.  Most 

transactions in Alberta are done through the AECO Hub, which averages about 900 

trades each day.  While less famous than the Henry Hub, the AECO Hub dwarfs the 

Henry Hub in terms of physical capacity, complexity and associated physical gas 

quantities.   
 

Gas prices are set in an integrated North American marketplace where the price of gas 

is determined daily, weekly and monthly based on supply and demand.  Gas supply is 
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influenced by factors such as the number of gas wells that are drilled in North 

America and the productivity of the wells.  Additional gas supply is imported into 

North America from other countries in liquefied form by tanker.  Gas demand is 

influenced by factors such as economic growth, weather and substitution with coal in 

the power generation sector and substitution with oil products in some small sectors.  

Through substitution, oil prices historically had a significant impact on gas prices, 

however, oil and gas pricing has de-coupled over the past decade.   

Some of the gas purchases are direct agreements between a buyer and a seller.  

However a large number of these arrangements use an intermediary company, the 

Natural Gas Exchange (NGX).  NGX is an electronic exchange located in Calgary, 

Alberta that is privately owned and operated by TSX Group.  NGX facilitates gas 

trades between buyers and sellers. Insurance against payment default by the buyer or 

delivery default by the seller is provided by NGX.  The identities of buyers and sellers 

are kept confidential, with NGX acting as the buyer of gas from the seller, and the 

seller of gas to the buyer. For these services, NGX charges a small fee per unit of gas 

exchanged. 

A large volume, approximately 25 (PJ/d), of gas is traded through NGX by over 150 

participants in Canada and the U.S.  NGX facilitates trades in various other markets in 

Canada (e.g. Dawn, Ontario), and the U.S., in addition to trades in Alberta.  An 

average of 18.4 PJ/d is traded via NGX in Alberta.  This compares to an average 11 

PJ/d of physical gas flowing into and out of NGTL.  As gas traded exceeds physical 

flows, this implies that some of the gas traded on any given day is being resold by 

buyers to new buyers. 

Gas can be purchased via NGX at a one-day spot price (i.e. negotiated sale at a certain 

price for a certain volume to be delivered tomorrow), a one-month spot price (i.e. 

negotiated sale at a certain price for a certain volume to be delivered at a constant rate 

next month) or via other more complex forward instruments. 

For a one-month purchase, a buyer would agree to purchase a certain total volume of 

gas from a seller. The gas would be delivered by the seller to the NGTL pipeline 

system, where ownership would transfer to the buyer.  Gas would be delivered over a 

one-month period at a constant rate.  The price per gigajoule (GJ) for all volumes 

delivered over the one-month period would be agreed upon before deliveries 

commence. 

For a one-day purchase, the price agreed to would apply only for the day specified.  

For the day after, a new price would have to be negotiated.  Whereas one-month 

purchases were dominant several years ago, in recent years the day market has 

become more important.  In recent months, one-day or several-day volumes traded 

during the month have exceeded the volumes traded under one-month contracts. 

The “AECO C and NIT One-Month Spot Gas Price Index” calculated by NGX is a 

volume-weighted average of prices for gas delivery next month at the AECO/NGX 

intra-Alberta hub. For example, during September 2012, buyers and sellers were 

making deals through NGX to exchange gas which would flow in October 2012.  The 

October 2012 One-Month Spot Price Index published at the end of September is the 
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average price of all trades, weighted by volume, made during September 2012 for gas 

to be delivered in October 2012.  This is an important price-discovery mechanism for 

intra-Alberta gas prices. 

The Alberta hub and the intra-Alberta market is one of the most important gas 

hubs/markets in North America, due to the large volume of gas flowing through the 

hub every day, and the large volume of gas exchanged at this location.  The 

importance of the hub is also enhanced by the large capacity of underground gas 

storage connected to the hub in Alberta, and the extensive connections to other 

pipelines, which lead to domestic and export markets outside of Alberta.  The 

importance of the Alberta hub is reflected in the fact that the intra-Alberta gas spot 

price is one of North America’s leading gas price-setting benchmarks. 
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9 Case Study – State of Alaska, U.S. 
 

 

Alaska is the largest state in the U.S. by area and the least densely populated with 

slightly less than 1 million inhabitants.  Alaska was purchased from Russia in 1867 

for $120 million adjusted for inflation.  Alaska, with a longer coastline than all the 

other U.S. states combined, is the only non-contiguous U.S. state on continental North 

America; about 500 miles (800 km) of British Columbia (Canada) separates Alaska 

from Washington state.  Alaska is thus an exclave of the U.S., possibly the largest 

exclave in the world.  It is technically part of the continental U.S., but is often not 

included in colloquial use; Alaska is not part of the contiguous U.S., often called "the 

Lower 48 (L48).   

 

The 2007 gross state product for Alaska was $44.9 billion, 45th in the U.S.  Its per 

capita personal income for 2007 was $40,042, ranking 15th in the U.S.  The oil and 

gas industry dominates the Alaskan economy, with more than 80% of the state's 

revenues derived from petroleum extraction. 

 

Alaska has vast energy resources.  Major oil and gas reserves are found in the Alaska 

North Slope (ANS) and Cook Inlet basins.  According to the Energy Information 

Administration, Alaska ranks second in the nation in crude oil production.  Prudhoe 

Bay on Alaska's North Slope is the highest yielding oil field in the U.S. and on North 

America, typically producing about 400,000 barrels per day. 

Alaska should be of interest to Australia since it has been exporting LNG since 1969, 

fifteen years prior to Australia and it has consistently had very low delivered gas 

prices to the large gas users in its domestic gas market.  Furthermore the export of gas 

from Alaska is expected to grow significantly – first there was a US$26 Billion gas 

pipeline project proposed connecting Alaska’s huge stranded gas resources to Alberta 

but this project has recently died due to the surplus shale gas resources in North 

America and corresponding low gas prices.  Now there is a plan to renew LNG 

exports from Alaska but at different locations from the first LNG project.  LNG 

exports from the U.S. are subject to a robust approval process.  Furthermore it is not 

considered to be in the public’s best interest (Alaskans) to export gas unless and until 

the domestic gas market is guaranteed access to abundant low cost gas supplies since 

the Cook Inlet gas fields that currently supply the domestic Alaska gas market are old 

and declining in gas production capability.  

Petroleum Industry 

The first major discovery of oil in Alaska was on the Kenai Peninsula at Swanson 

River in 1957.  The U.S. Congress viewed that discovery as the foundation for a 

secure economic base in Alaska, and Statehood was granted two years later.  

However, it was the discovery of the giant Prudhoe Bay oil field on Alaska’s North 

Slope in 1967 that established Alaska as a world-class oil and gas province.  Two 

years later, the discovery of the nearby Kuparuk field, the second largest in North 

America after Prudhoe Bay, confirmed Alaska’s position.  Since these discoveries, a 

series of major oil and gas fields have been developed along the central North Slope.  

Although production is declining at Prudhoe Bay and Kuparuk, as well as other 
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nearby fields, there is high potential for new discoveries in the Arctic, both onshore 

and offshore. 

A U.S. Department of Energy report estimates the ultimate recoverable oil reserves on 

the North Slope to be 22.2 billion barrels, including reserves from existing fields as 

well as undiscovered resources.  Gas estimates reach as high as 124 trillion cubic feet 

(Tcf). Alaska accounts for 20% of domestically produced U.S. oil production. 

Prudhoe Bay (North America's largest oil field) alone accounts for 8% of the U.S. 

domestic oil production. 

With the discovery of Prudhoe Bay and the construction of the Trans-Alaska Pipeline, 

the oil and gas industry has become Alaska’s economic lifeline and a major secure 

source of domestic energy.  North Slope oil fields accounted for an average of 20% of 

the nation’s domestic production between 1980 and 2000.  Currently, Alaska accounts 

for about 13.2% of U.S. production.  Four of the nation’s top ten producing oil fields 

are located on the North Slope.  Alaska ranks second only to Texas in daily oil 

production. 

The oil and gas industry generates an overwhelming majority of Alaska’s general 

fund revenues.  In FY 2009, the state collected $5.18 billion in revenues from the oil 

industry, accounting for 88.8% of Alaska’s unrestricted general fund revenues. 

Revenue officials forecast FY 2010 revenue at $5.03 billion and FY 2011 revenues 

are forecasted to reach $4.65 billion – 88% of unrestricted revenues.  Oil revenues pay 

for the state’s education system, transportation infrastructure, public health and safety 

services and a host of other programs throughout Alaska.  Alaska’s offshore waters 

and onshore prospects hold the potential to fuel the state’s economy for decades and 

to play a key role in ensuring America has the energy it needs until alternative sources 

become available on a large scale. 

Since 1957, the State of Alaska has collected approximately $95 billion from the oil 

and gas industry.  Alaska's oil and gas industry has produced more than 16 billion 

barrels of oil and 6 Tcf of gas.   

The following major petroleum companies have been operating in Alaska: 

 ConocoPhillips, Marathon Oil & ExxonMobil have been operating in Alaska 

for more than 50 years; 

 Chevron has been operating in Alaska for nearly 100 years; 

 

Gas Industry 

Alaskan gas wells are located in two regions.  The largest source is the North Slope 

area around Prudhoe Bay where gas was discovered along with oil in 1968.  The 

second source is located on the Kenai Peninsula on the South coast of Alaska.  Most 

of this gas is exported to Japan through a liquefied natural gas terminal located on the 

Cook Inlet.  The Cook Inlet basin contains large oil and gas deposits including several 

offshore fields.   

An abundant supply of low-cost gas from the Cook Inlet Basin was discovered over 

40 years ago as a by-product of oil exploration.  This low-cost gas has supplied all of 

http://en.wikipedia.org/wiki/Prudhoe_Bay_Oil_Field
http://en.wikipedia.org/wiki/Kenai_Peninsula
http://en.wikipedia.org/wiki/Liquefied_natural_gas
http://en.wikipedia.org/wiki/Cook_Inlet


Australia Domestic Gas Policy Report  DomGas Alliance  

 

Innovative Energy Consulting P/L  Page 122 of 214 

south-central Alaska’s residential, commercial, and industrial demand including 

manufacture and export of large quantities of fertiliser and liquefied natural gas 

(LNG) since the late 1960’s.  Consumers and businesses throughout the region have 

also benefited from low-cost gas. 

 

There are numerous oil and gas pipelines running around and under the Cook Inlet.  

The main destinations of the gas pipelines are to Kenai where the gas is primarily 

used to fuel commercial fertiliser production for export and a liquefied gas (LNG) 

plant and to Anchorage where the gas is consumed largely for domestic uses.  Both 

the LNG export facilities and the fertiliser plant were constructed to monetise the 8 

Tcf of gas reserves at Cook Inlet since the domestic gas power generation demand and 

residential, commercial and industrial demand could not use this gas in a reasonable 

time frame (i.e. Cook Inlet’s R/P ratio was 95 years prior to these two facilities and 

dropped to 50 years immediately as the demand for gas doubled).  The annual gas 

demand for the LNG facility was 64 to 78 PJ/a from 1969 to 2001 and the annual gas 

demand for the fertiliser facilities was initially 20 PJ/a but grew to 52 PJ/a with a 

second train installed in 1978.   

 

Alaska contains approximately 27 Tcf of known gas reserves—equal to 16% of U.S. 

reserves. Gas reserves in southern Alaska (Cook Inlet) have been exported in limited 

quantities for over 30 years. The much larger gas reserves in northern Alaska are 

stranded by the lack of a means of transportation to market.  4% (1 Tcf) of Alaska’s 

remaining exportable gas reserves occur within fields in the Cook Inlet basin of 

southern Alaska.  96% of Alaska’s gas reserves (26 Tcf) occur within fields in or near 

the Prudhoe Bay field in northern Alaska and these stranded reserves are presently 

attracting many proposals for development.   

 

In addition to the Prudhoe Bay-area reserves, the Mackenzie delta area in Canada 

(300 miles east of Prudhoe Bay) contains 9 – 12 Tcf of stranded gas reserves in fields 

mostly under 1 Tcf in size that are also a focus of emerging proposals for 

development.  The known gas reserves are dwarfed by the potential for undiscovered 

gas in Arctic Alaska and nearby areas of the Mackenzie delta of northwest Canada.  If 

the undiscovered gas resources in the Mackenzie delta (53 Tcf) are added to those of 

the North Slope (64 Tcf) and Federal submerged lands on the Beaufort (32 Tcf) and 

Chukchi shelves (60 Tcf), the Arctic regional gas resource potential totals 209 Tcf—a 

quantity equal to 33% of the total U.S. undiscovered conventional gas resource base 

(626 Tcf). Arctic Alaska and the Mackenzie delta seem destined to become major 

producing areas for gas. 

 

To date, the gas in the oil fields of the Prudhoe Bay area has been re-injected to 

increase oil recovery and used to fuel production facilities.  Prudhoe Bay oil 

production is falling rapidly (10% per year) while annual gas production at Prudhoe 

Bay has risen to 3 Tcf—a remarkable quantity equal to the domestic gas consumption 

of either Germany, the U.K., or Canada, and equal to 14% of current U.S. gas 

consumption. Limited gas sales could begin at any time from the Prudhoe Bay-area 

fields without affecting long-term oil recovery 
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Domestic Gas Industry 

Cook Inlet gas production has supplied low cost gas to Alaska’s domestic gas market 

since 1963.  The price of this gas has been consistently below the L48 U.S. gas prices; 

a substantial benefit to Alaska’s domestic gas market.  Consequently since 1969 there 

has been a large pricing differential between the netback price for LNG exports from 

Alaska and the price of gas supplies to the domestic gas market.   

 

Abundant low cost gas supplies resulted in a very high gas penetration in Alaska.  All 

of the electricity supplies for the south-central Alaska region are based exclusively on 

gas fired power generation.  Installed power generation capacity as of 2001 was 831 

MW with an associated gas demand of 32 PJ/a.  Electric power generation is the 

second largest source of gas usage in Alaska.  In other remote regions of Alaska 

electricity is generated from hydro and oil.  As of 2000, gas fired generation 

accounted for 61% of Alaska’s total power generation.  

 

Throughout the 1970’s and 1980’s gas demand in Alaska’s domestic market was very 

strong.  The residential and commercial gas demand is supplied by the gas utility, 

ENSTAR.  ENSTAR’s demand growth averaged 3% per year from 1991 to 2001. 

 

A large fertiliser manufacturing plant was built at Nikiski in 1968 by Unocal for the 

export market and it operated for many years prior to closing operations due to the 

declining gas production at Cook Inlet.  All of the fertiliser output was exported to 

East Asia.  Fertiliser manufacturing (ammonia and urea) was done to monetise the 

large gas resource to reduce Alaska’s reliance on the LNG market.  This strategy is an 

interesting one and is often done to avoid the previously discussed natural resource 

curse and the Dutch Disease.  Relying too heavily on LNG exports is not a very sound 

gas policy.  Agrium purchased the fertiliser plant in 2000 but started curtailing 

production in 2003 due to a lack of reliable gas supplies.  Agrium closed the fertiliser 

plant in 2006 and the lack of longer term low cost gas supply to this facility is major 

evidence against any future LNG exports from Alaska. 

 

The R/P ratio for Cook Inlet declined from 50 years in 1970 to 9 years by 2002.  

While gas focussed exploration did not occur until 1990, the discoveries of gas have 

not been sufficient to offset production declines for the basin.  Total gas demand 

peaked at 220 PJ/a in 1997 (Figure 50) and has since declined due a shut in of the 

fertiliser plant and very limited LNG exports.  The markets that are curtailed as gas 

supply declines were not the lowest priced sectors of the gas market but those related 

to export of LNG and of gas in the form of fertiliser.   

 

The use of gas associated with oil production operations at Cook Inlet has decreased 

substantially from 1971 to 2003 due to tighter regulations regarding gas flaring and 

efficiency improvements in the use of gas in production operations. Excluding LNG 

exports and upstream petroleum gas consumption, the gas demand for Alaska 

averaged 140 PJ/a for the same period. 
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Figure 50.  Historical Alaska Domestic Gas Market (1971-2003) 

 
 

The decline of gas reserves and gas production connected to Alaska’s domestic 

pipeline system has resulted in the curtailment of LNG exports and an upward trend in 

Alaska gas prices toward parity with L48 U.S. gas prices.  Delivered gas prices to 

industrial gas consumers located in Anchorage and Nikiski have historically been a 

fraction of the delivered price of gas in Australia (Figure 51) until 2006.   

 

Figure 51.  Historical Alaska Delivered Gas Prices to Industrial Sector 

 
 

Cook Inlet gas prices have reflected the over-supply situation with prices significantly 

below L48 gas prices where the R/P ratio has been less than 10 years for some time.  

This is a similar situation to other large gas supply regions with surplus gas supply 

relative to domestic demand such as Alberta, Canada.  Wellhead gas prices in the L48 

have been up to five times higher than those in Alaska from 1980 to 1985 (Figure 52).  
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The L48 is a net gas importer and therefore has a much tighter gas supply to demand 

relationship than net gas exporting countries and regions.  

 

Perhaps more importantly, there has been a large price differential between the price 

for gas sold to the domestic market in Alaska compared to the net back price from 

LNG sales to Japan.  The price spread varies with escalation clauses under the LNG 

contracts but the wellhead price for domestic gas was less than 50% of the net back 

wellhead price received from LNG sales in 2002 and 2003 (Figure 53).      

 

Figure 52.  Differential Between Cook Inlet & L48 Gas Prices 

 
 

Figure 53.  Export / Domestic Price Differentials 

Cook Inlet Gas 

Market 

2002 

(US$/Mcf) 

2003 

(US$/Mcf) 

LNG export 4.07 4.45 

Domestic Gas 1.42 2.31 

Price Differential 2.65 2.14 
Source:  U.S. Department of Energy  

 

Delivered prices to gas consumers in Alaska were very low over the 30 year period 

1970 to 2000 (Figure 54).  Delivered prices to power generation facilities and to 

industrial customers were typically significantly below US$1/GJ over this period.  

Any comparison to Australia reveals not only the much lower wellhead gas prices 

available to Alaska’s domestic market but also the much lower transportation tariffs 

on gas pipelines that is typical of North America and Europe where the cost of service 

economic regulation principles apply to all energy infrastructure that has market 

power.  Low gas prices have not been available in Australia since the original Bass 
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Strait fixed price GSA with Victoria’s gas utility.  Low cost gas transportation 

services have never been available across Australia due to the economic rents 

extracted by pipeline owners over time, first various governments followed by loosely 

regulated private sector owners.   

 

Figure 54.  Historical Alaska Retail Gas Prices 

 
 

Gas Export Market 

The first and only LNG export plant in North America is in Nikiski, supplied by gas 

from Cook Inlet, which began operating in 1969 as one way to monetise the large gas 

resources found in the Cook Inlet region.  The Nikiski plant currently processes 60 

TJ/d, one-fourth of its capacity, and exports LNG to Japan.  During winter months, all 

of the gas produced from Cook Inlet is used by south central electric and gas utilities, 

and none is exported.  This reflects the declining production stage of the Cook Inlet 

gas fields and the principle that the domestic gas market is served on a first priority 

basis regardless of the price differential between LNG exports and the domestic gas 

market. 

 

Alaska has been exporting surplus Cook Inlet gas in the form of LNG since 1969.  

The LNG export license and the LNG supply contracts with Tokyo Electric and 

Tokyo Gas expired in 2009.  Since that time LNG exports have been done under two 

year approvals and at reduced volumes.   

LNG exports to Japan accounted for about a third of total Cook Inlet gas production. 

Total industrial use of Cook Inlet gas, including LNG exports and oil field operations, 

has remained constant at about 75 % of total consumption since 1990.  In recent years, 

Cook Inlet gas production has been steadily declining with current production at 

approximately 140 PJ/.  

ConocoPhillips and Marathon operate the LNG terminal under a series of two-year 

long licenses issued by the U.S. Department of Energy pursuant to the Natural Gas 

Act.  When these companies applied for another two-year extension of the license, 

http://en.wikipedia.org/wiki/ConocoPhillips
http://en.wikipedia.org/wiki/Marathon_Oil
http://en.wikipedia.org/wiki/Natural_Gas_Act
http://en.wikipedia.org/wiki/Natural_Gas_Act
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various Alaskan entities, including the local fertiliser plant opposed the application on 

the grounds that there was not sufficient gas to meet local requirements as well as the 

proposed exports.  The Agrium fertiliser plant claimed it closed because it could not 

obtain a gas supply.  On June 3, 2008, the Department of Energy granted the 

extension having found, after a deliberate and thorough public process, that there were 

sufficient supplies for Alaska's needs. 
 

Gas Infrastructure 

The proposed Alaska Natural Gas Pipeline Project would have been the largest 

pipeline project in the world.  The pipeline proposed by TransCanada would run 1,715 

miles (2,760 km) from the North Slope of Alaska to Calgary in Alberta.  It is expected 

to cost US$26 billion and was to be operational by 2018.  This pipeline proposal was, 

until the shale gas boom in the U.S., considered to be the only other gas supply 

alternative for the North American gas market in addition to gasification facilities that 

could import additional LNG.  Proposed re-gasification facilities along the L48 coast 

line meet substantial resistance from the American public which gave substantial 

impetus to the pipeline supplies from Alaska via Canada’s established gas export 

pipelines that were declining in volumes due to the decline of western Canada’s gas 

production.   BP and ConocoPhillips had a competing projects but both of these have 

recently been cancelled as well. 

Figure 55.  Alaska Prudhoe Bay Gas Pipeline Routes 

 

TransCanada had asked the state to allow it to curtail its work on a line that would run 

from Alaska's North Slope into Alberta, Canada, to instead focus on a liquefied gas 

project after the North Slope's major producers announced in late March that they 

http://en.wikipedia.org/wiki/Calgary
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were aligning with the company to pursue this US$ 65 billion combination 1,300 km 

gas pipeline and LNG export facility project. 

Gas Policy & Regulations 

In February 2008, Shell dominated the largest lease sale in Alaska history and the 

second most successful oil and gas lease sale in the history of the nation, picking up 

275 lease blocks in the Chukchi Sea for $2.1 billion.  Alaska is consistent with other 

jurisdictions across North America in that exploration leases are sold via a bidding 

process.  In Alaska, as is the case with any federal lease sale, winning bidders pay 

millions, tens of millions or even a billion dollars or two to win a large swath of 

leases.  If they lose their leases due to inaction, they forfeit these expensive bonus 

payments.  Exploration leases and production leases are quickly revoked by the crown 

if and when gas exploration and production companies fail to develop the resource in 

a timely manner.   

 

About one-third of Alaska's oil and gas revenues come from its royalty slice of 

production by private companies on state lands and waters. Alaska saves only a 

portion of its oil and gas revenues in its nearly $40 billion Permanent Fund and does 

nothing with the fund's investment profits but pay dividends to individual Alaskans. 

The customary royalty for gas production in the Cook Inlet is 12.5%.  The state of 

Alaska is the lessor for most of the land in the Cook Inlet with the Federal 

government and CIRI having an interest in some fields.  Royalty to the state is paid on 

the greater of the contract sales price or the prevailing value.  
 

The state not only acts as the government regulator, but also as a trustee-landowner 

with the obligation to develop its resources for the maximum benefit of its 

beneficiaries, the people of Alaska.  When the state wears its government hat, it has 

the four principal powers sovereign governments have over private land in the Anglo-

American system, which include police power, taxation, eminent domain, and 

escheatment.  This would include criminal and antitrust enforcement and rate 

regulation. 
 

Alaska holds the major North Slope fields in fee less the extraction right they have 

leased to petroleum companies.  That is, as a lessor (landlord), the state has contracted 

the right to companies as lessees (tenants) to extract oil and gas.  The Alaskan people 

as the landowner are entitled to a share of production, called a royalty interest.  An oil 

and gas lessee cannot act opportunistically towards the lessor, but instead must act as 

a reasonably prudent operator in protecting the landowner’s financial interests. 

 

As this relates to gas pipeline development, the critical concept is that the North Slope 

lessees have a contractual obligation to market Alaska’s gas.  A leading treatise puts it 

that “there is an implied duty on the part of the lessee to make diligent efforts to 

market the production in order that the lessor may realize on his royalty interest.”  The 

Texas Supreme Court holds, “Without the exercise of reasonable care to market the 

gas, there could be no compliance with the assignee’s obligations to proceed with the 

development reasonable and necessary to bring the lease to a normal stage of 

development.”  More succinctly, the New Mexico Supreme Court requires, 

“Obviously production without disposition of the product is futile. Thus the courts 
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have developed the implied covenant to make diligent efforts to market the production 

in order that the lessor may realize on his royalty interest.” 

 

Alaskans are not the first landowner to be held hostage by self-interested companies 

that refuse to market gas from a leasehold.  The law recognizes the problem and 

provides the remedies of damages for lost royalty and equitable termination of the 

lease.   

 

The U.S. Department of Energy, which has regulatory jurisdiction over gas export 

facilities, has delayed action on proposals for about a dozen gas export facilities, 

saying it wants to wait for an analysis of the pros and cons of exports. Only one out of 

41 LNG export applications from the U.S. has been approved to date.  The fear that 

U.S. sourced LNG is going to flood the global LNG market is unfounded given U.S. 

energy policy. 

Oil is a transportable, global commodity.  Gas is generally consumed on the continent 

where it’s produced – and the relatively low price of gas in North America and most 

other gas producing regions compared to oil reflects that.  The gas producers in 

Australia want to change this concept by their assertions that there is an emerging 

global gas market and that Australians have to pay global gas prices (i.e. match the 

netback price received from LNG sales).  Such a notion is contrary to what is the 

reality in the largest continental gas markets, namely North America and Europe 

where price differentials have and continue to exist between exports and indigenous 

gas production that serves the domestic market of exporting regions/countries.   
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10 Case Study – Canada’s Domestic Gas Policy 
 

 

Canada and Australia are unique among Organisation for Economic Co-operation and 

Development (“OECD”) countries in that both have abundant indigenous resources 

that far exceed domestic requirements and therefore both countries are large net 

exporters of primary energy resources.  The Canadian and Australian currencies are 

the two worldwide currencies most closely tied to world commodity prices.  The 

energy resources located in both countries are mostly crown owned and the extraction 

and production of those resources is performed by international and domestic 

companies who compete for that right and earn an interest in the resources upon 

production.  Furthermore, the population density of both countries per area of land is 

very similar as is the GDP per capita.  Canada utilises much more gas on a per capita 

basis than does Australia despite the fact that renewable hydro power is large in 

Canada as is nuclear energy.  Canada is among the top five energy producers 

worldwide and therefore is resource rich in all primary fuels and has abundant low 

cost hydro power for electricity generation.     

 

Unlike Australia, Canada has had comprehensive energy policies including energy 

market and export/import policies and procedures for many decades to ensure the 

ongoing protection of the public interest.  Canada is the fifth largest energy producer 

worldwide and the largest exporter of energy among OECD nations.  Canada is a net 

exporter of coal, with more than 48% of production exported by volume in 2008.  

Canada is one of the world’s largest exporters of coking coal, mainly to Japan, and is 

the world’s leading producer of uranium, accounting for roughly one third of total 

global output.  Exports of uranium are chiefly to the U.S., the European Union and 

Japan.  Canada also imports coal from the U.S. in order to minimise freight costs and 

thereby lower domestic energy costs. 

 

Canada enjoys the advantage of a diverse and balanced portfolio of energy resources 

and is one of IEA’s largest producers and exporters of energy.  The importance of the 

energy sector for the Canadian economy, and for global energy security, has grown 

steadily over the last decade.  The country’s abundant resource base has the potential 

to deliver even greater volumes of energy.  Gas production has been declining since 

2002 but may rebound again to meet or surpass historical peak levels as is anticipated 

in the U.S. 

 

The population of Canada is approximately 33.5 million people and is the second 

largest country in area globally. 

 

Canada is one of the largest OECD economies.  In the period 2004-2007, real gross 

domestic product (GDP) grew by almost 21%.  The energy sector makes a significant 

contribution to the economy.  It accounted for approximately 6.8% of GDP and 

accounts for the direct employment of 360,000 people or 2% of the Canadian 

workforce in 2008.   

 

The Kyoto Protocol was signed by Canada in April 1998, and formally ratified by the 

government of Canada in December 2002. 
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Canada’s Rich Resource Endowment 
Canada has approximately 25% of the world’s fresh water resources and therefore 

generates 70% of its power from hydroelectric resources.  Consequently Canada never 

developed the reliance on thermal power (and particularly gas-based thermal power) 

as has most OECD countries, including Australia.  Norway is the only other major gas 

exporter among OECD countries that also does not rely on gas for power generation.  

In spite of this general lack of gas demand in the power generation sector, Canada 

utilises nearly three times the gas on a per capita basis as Australia.   

 

Canada is the OECD’s largest exporter of oil and the second-largest OECD producer 

of crude oil after the U.S.  Canada is a large and growing net exporter of crude oil, 

and is likely to remain so for the foreseeable future.  More than half of all Canadian 

indigenous crude and natural gas liquids (NGL) production is exported, equivalent to 

over 2 mb/d in 2007 and 2008.  These exports are destined almost entirely to the U.S. 

(nearly 20% of total U.S. crude imports).  Canada has a dual oil market, where crude 

oil is exported from the west and Atlantic offshore and crude oil is imported in the 

eastern and central regions.  As production in the west has increased, refiners 

operating in central Canada (Ontario) have increased their use of Canadian crude oil 

and have reduced their dependence on imports.  Canada exports pipeline oil to the 

U.S. utilising the longest oil pipelines that exist worldwide and imports oil supplies by 

ships from overseas to supply almost 50% of the crude oil run at domestic refineries, 

owing to logistics and transportation costs.   Since oil is a globally traded commodity 

with worldwide transparent pricing the export and import of oil in Canada is done to 

minimise freight costs and thereby lower fuel costs to Canadian consumers.   

 
Canada is a net exporter of electricity to the U.S. mainly because of the availability of 

lower-cost hydroelectric resources.  Electricity exports are expected to continue to be 

a significant source of revenue, and imports are expected to provide reliability for 

those provinces interconnected with adjacent U.S. regions.  In addition to exporting 

power, hydro-rich provinces can also benefit from their ability to purchase less 

expensive thermal power at off-peak (night-time), and save hydro resources that can 

be used to generate electricity for export when peak (day-time) prices are higher.  

Total exports and imports in 2007 equalled 57.7 GWh and 25.2 GWh.  Again Canada 

exports electricity during high price North America electricity periods and imports 

electricity during low price periods. 

 

Canada is a net exporter of coal, with more than 48% of production exported by 

volume in 2008.  On an energy basis, Canada exported 27.89 Mtce of coal in 2008, of 

which 81% was coking coal. Canada exports coal to a large number of countries, 

much of it going to Japan and Korea.  In 2008, exports to Korea and Japan accounted 

for 53% of Canada’s total coal exports by volume.  Coal is imported into central and 

eastern Canada from the eastern U.S. which has a competitive transportation 

advantage over coal produced from more distant western Canada.  In 2008, Canada 

imported 17.1 Mtce of coal, largely for electricity generation in Ontario and the 

Atlantic provinces.  The majority of imports, or 87% by volume, came from the U.S., 

12% from Colombia and the remainder from Russia and several other countries.  

There were 22 coal mines operating in Canada at the end of 2008.  British Columbia 

and Alberta hosted 17 of these and were the two highest producing provinces, 

together accounting for more than 80% of Canada’s coal production.  Two-thirds of 
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consumption is met by domestic production.  Canada exports most of its coking coal 

and is one of the world’s major coking coal suppliers, third only to Australia and the 

U.S. 

 

Multiple markets exist for gas, coal, electricity, and oil in Canada – that is imports, 

exports and domestic production markets exist in addition to any regional markets for 

each commodity due primarily to the concentration of resources in Canada and the 

vast distances that resources must travel to get to Canadian consumers.  Additionally, 

price signals for non-global commodity resources such as electricity and gas are such 

that opportunistic selling and buying across national boundaries exists in order to 

lower the price of energy to Canadian consumers.   

 

Canada’s Gas Industry 
Canada is the third largest producer of gas, but trails both the U.S. and Russia by a 

considerable margin.  Dry gas production increased in 2011, after declining from peak 

levels reached in the first half of the last decade.  EIA estimates that Canada produced 

6.7 Tcf of gross gas in 2010 (18 billion cubic feet per day, Bcf/d), of which 5.9 Tcf 

was marketed (5.4 Tcf of which was dry gas), 730 Bcf was reinjected, and 55 Bcf was 

vented or flared.  The vast majority of Canada's gas production derives from 

conventional production from western Canada.  Alberta produced over two-thirds of 

Canada's gross gas in 2011, according to Statistics Canada data, with most of the 

remainder coming from British Columbia (B.C.).  As of Jan 2011, Canada had 

140,000 producing gas wells.  

 

Figure 56.  Dry Gas Production 2010 

 
 

Canada was the fourth largest exporter of gas supplies worldwide in 2011, trailing 

Qatar, Russia and Norway and the third largest exporter of pipeline gas.  Exports of 

gas to the U.S. from Canada commenced in 1957 and all of Canada's gas exports 

continue to be directed to the U.S. via a number of pipelines. The U.S. imported 3.1 

Tcf (8.5 PJ/d) of gas from Canada in 2011, down from near-peak levels of 3.8 Tcf 

(10.4 PJ/d) in 2002 (Figure 57).  Canada accounts for almost 90% of U.S gas imports, 

most of which come from western provinces.  Though the U.S. is a net importer of gas 

from Canada, it exported over 900 PJ (2.5 PJ/d) of gas to Canada in 2011, a dramatic 

increase from less than 100 PJ in 2000.  As prospects for domestic U.S. gas 

production continue to improve, in the future the U.S. is expected to have lower gas 

import needs while exporting more to its North American trading partners. 
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Figure 57.  Historical Canadian Gas Production & Net Exports 

 
 

While Canada is a major net exporter of pipeline gas, it has an LNG import facility 

operational since 2009 located on the east coast and imports pipeline gas from the 

U.S. via central Canada.  The LNG gas import facility was constructed to export 

additional gas to the once lucrative New England gas market.  Currently, Canada has 

several proposed LNG export facilities under consideration located on the west coast.  

It is most interesting for a country that has a nationwide low cost connected gas grid 

and is a major gas supplier to have an LNG import facility, gas pipelines that can and 

do either export or import gas supplies to and from the L48 U.S. gas grid and LNG 

export facilities in the near future.  All of these import/export facilities offer Canadian 

gas consumers and gas producers many options depending on price differentials 

between regions within North America and between the Canadian domestic gas 

market and the world LNG market.  These facilities are utilised in a manner that is in 

the best public interest for Canadians.   

 

In 2011, Canada produced 4.9% of global gas production and consumed 3.3% of 

global gas demand.  Canada’s net export position is 35% of its gas production, down 

from over 50% a decade ago.  Canada’s conventional gas production is in decline, 

consequently gas exports to the U.S. have dropped as one would expect to occur in an 

OECD country.  The rise of shale gas may reverse this trend although the US gas 

market is also awash with shale gas supplies.  This has resulted in a renewed focus on 

LNG export projects from Canada’s west coast.  LNG export projects have been 

discussed in Canada since the 1970’s but have yet to materialise due to the much 

larger capital commitments involved compared to pipeline gas exports.  While global 

LNG market prices are much higher than North America’s pipeline gas market, the 

rising full cycle gas costs associated with unconventional gas and the distances 
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involved to pipeline gas supplies to the west coast may continue to discourage these 

gas export projects.   

Gas represents approximately one quarter of all energy consumed in Canada with 

consumption in 2011 of 104.8 bcm (3.7 Tcf ) averaging 10.2 PJ/d.  It is mostly used 

by the residential and commercial sectors for space heating, by the industrial sector 

for process heat and as a building block in chemical production, and by the electric 

power generation sector to produce electricity.  Marketable production of gas in 

Canada amounted to 159.6 bcm in 2011and net gas exports were 54.8 bcm (1.9 Tcf). 

Canada’s Gas Infrastructure 
Gas pipelines transport large volumes of gas at high pressure over long distances from 

supply sources to market centres.  The Canadian gas market is served by several 

major pipelines (most of which are regulated by the National Energy Board (NEB)), 

which also interconnect with the U.S. pipeline grid at about a dozen export points. 

 

There are approximately 105,000 kilometres of transmission pipelines in Canada, 

80,000 km are high pressure gas pipelines and 25,000 km are crude oil pipelines.  The 

crude oil and condensate pipelines transported 3.2 million barrels per day in 2011.  

Canada’s gas pipeline system is the largest globally when normalised to gas 

production and transports 100% of Canada’s gas production.  The 80,000 km of gas 

transmission pipeline carries gas from processing plants to the consuming regions and 

export points at the international border.  Additionally a significant amount of gas 

pipeline infrastructure located in the U.S. serves exclusively Canadian gas exports to 

the U.S. markets in New England, the Midwest U.S. and California.  Canada also has 

400,000 km of low pressure gas reticulation pipelines that distribute gas to over 6 

million gas customers.  In 2011, C$ 3 billion was invested in Canada’s gas pipeline 

and distribution systems. 

 

Canada's gas pipeline system is highly interconnected with the U.S. pipeline system. 

TransCanada operates the largest network of gas pipelines in North America, 

including thirteen major pipeline systems and approximately 59,200-km of gas 

pipelines in operation (Figure 58).  Within Canada, TransCanada Pipelines operates a 

41,000-km network that includes the 10.6-PJ/d Alberta System and the 7.2-PJ/d trans-

Canada pipeline.  Spectra Energy operates a 5,700-km, 2.2-Bcf/d pipeline system 

connecting western Canadian gas supply regions with markets in the U.S. and Canada.  

Spectra Energy also operates the Maritimes and Northeast Pipeline linking east coast 

Canadian supplies with consumers in the eastern U.S.  Finally, the Alliance Pipeline, a 

3,700-km pipeline system, is a significant source of gas for the U.S. Midwest that 

delivers 4.6 PJ/d to both Canadian and U.S. markets.   

 

After six years of regulatory review, the NEB approved the MacKenzie Valley 

Pipeline, part of the MacKenzie Gas Project, in 2011.  Imperial Oil plans to construct 

and operate the pipeline; other partners are ConocoPhillips, Shell, ExxonMobil, and 

the Aboriginal Pipeline Group. The 1.2-PJ/d pipeline would travel 1,200 km from 

Canada's Beaufort Sea to Alberta, where it would join existing pipeline networks. 

 

Distribution systems are the retail part of the pipeline industry.  Local distribution 

companies (LDCs) receive gas from pipelines and deliver it to end users, such as 
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homes, within a franchise area.   The LDCs are regulated by provincial regulatory 

boards or commissions, or directly by provincial governments. 

 

Figure 58.  Major Canadian Gas Pipeline Routes 

 
 

Integrated into Canada’s vast gas pipeline system, and a critical component of it, are 

more than 30 large underground gas storage facilities that can hold up to 680 PJ’s 

(19.2 bcm) of gas that can be quickly delivered at considerably rates to various gas 

pipelines upon a moment’s notice.  They provide an essential reliability cushion 

against any unexpected disruptions in supply, transportation or markets, and allow for 

the warehousing of gas to meet volatile gas demands.  Gas storage allows Canadian 

gas production facilities to operate at utilisation rates that exceed 95% and provide 

low cost reliability and flexibility to the gas market.  Furthermore, gas storage is a 

fundamental component of any liquid gas trading hub.   

 

Storage facilities are distributed across Canada.  The majority of them are in the 

western gas production region.  They are owned primarily by pipeline companies or 

producers, and used to manage pipeline flows, production levels, and to capture price 

arbitrage opportunities.  The remaining storage facilities are in eastern Canada, owned 

primarily by local distribution companies (LDCs) to meet seasonal demand 

fluctuations.  Total Canadian working gas capacity in gas storage is equivalent to 

approximately 20% of its annual gas demand.  Peak delivery from gas storage is 12 

PJ/d which is equal to 120% of the average day domestic gas demand and equal to 

80% of average day national gas production.  No public or strategic storage exists in 

Canada.  Gas is typically stored underground in depleted oil or gas reservoirs; 

however the use of man-made salt caverns is increasingly popular due to the high 

cycling capability and the increasing demand for such services in a free market.   

 

Gas storage facilities located in the major gas producing region of western Canada 

upstream of major gas pipelines are not subject to economic regulation unless they are 

part of the gas reticulation system.  Most of the vast gas storage facilities located in 

western Canada serve the wholesale gas market in a very liquid market and 

consequently they do not have any excess market power.  Most of the gas storage 
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facilities located in eastern Canada are economically regulated as part of the 

reticulation system. 

 

Gas may also be stored above ground in LNG tanks.  Currently, three such facilities 

exist in Canada: Hagar LNG in Ontario, Montreal East LNG in Québec, and Tilbury 

LNG in British Columbia.  A fourth project, Mt. Hayes LNG is proposed for 

Vancouver Island in British Columbia. 

 

The Canaport LNG import terminal located on the east coast of Canada is jointly 

owned by Repsol (75%) and Irving Oil (25%).  Irving Oil, the owner of Canada’s 

largest oil refinery, operates the terminal.  Repsol has contracted for 100% of the 

plant’s capacity for 25 years, the bulk of which it will market in north-eastern U.S.  

Initial supplies will come from Trinidad and Tobago and in the longer term it is 

possible that supplies may be sourced from Algeria (Gassi Touil).  In 2004, the NEB 

approved an application by Repsol for a long-term licence authorising the importation 

of LNG into Canada, and a separate licence to export re-gasified LNG from Canada to 

the U.S.  This LNG import terminal was built in Canada to supplement gas exports 

from the east coast of Canada to the New England U.S. gas market and commenced 

operations in 2009.  The shale gas boom has resulted in many stranded LNG import 

assets, including this one, as LNG imports cannot compete with domestic gas prices at 

present.  This situation is expected to continue for some time into the future. 

 

Canada’s Gas Market Evolution 
In Canada, the gas industry became a truly national industry in 1958 with the 

completion of the trans-Canada pipeline that brought Alberta gas to developing 

markets in eastern Canada that were originally supplied by local gas production  

Significant gas exports from the west coast of Canada also commenced in 1957. 

 

Prior to the 1985 de-regulation of the gas industry, the commodity price of gas in 

Canada was set by agreements between the federal government and the Province of 

Alberta.  Canadian gas prices were based on crude oil prices; local gas distribution 

companies (LDCs) in those provinces which had a gas supply had their rates and 

terms regulated by provincial regulatory boards.  Gas prices in Canada prior to de-

regulation were linked to crude oil.  The four governments that were parties to the 

1985 Halloween Agreement agreed that the creation of a more flexible, market-

oriented gas price system would be in the interests of both the producing and the 

consuming provinces.  The agreement eliminated regulation of gas commodity prices; 

the price thereafter would be determined instead in a competitive gas market that was 

expected to quickly develop as a result of the changes introduced by the Halloween 

Agreement.  The central theme of most of the arguments in support of deregulation is 

the potential for efficiency gains, increased customer choice for Canadian gas users 

and a relaxation of Canadian gas supply protectionism vis-a-vis gas exports to the 

U.S. market.   

 

Prior to 1985 in the highly regulated environment, prices were set by government at 

what had become high levels by 1985.  There were regulatory requirements for 

maintaining a large inventory of gas reserves, to ensure that exports from Canada 

were surplus to reasonably foreseeable domestic requirements.  At the same time, 

there were similar provincial regulations in place. In addition, gas was generally sold 
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under long-term contracts, which commonly included take-or-pay provisions.  The 

combination of high prices and guaranteed take clauses in gas sales contracts provided 

a powerful incentive for producers to explore for and develop new gas supplies.   

While supply increased, high prices discouraged demand, resulting in a major excess 

of productive capacity over demand at the time of deregulation.  

 

During the regulated era prior to 1985, Canadian gas exports were limited by the 

“surplus test”.  This forced exporters to demonstrate that Canada had reserves equal to 

25 times annual Canadian demand  (later this was changed to 15 times annual 

Canadian production) before export licenses would be granted.  In the early 1990s, the 

effects of de-regulation were still working through gas markets in Canada.  The 

removal of the surplus test meant that producers could export more gas, and attain 

higher production rates.  The existence of large proved reserves (an R/P ratio >30 

years) also meant that production could be increased rapidly to accommodate the 

start-up of large diameter capital intensive export gas pipelines.  Higher production 

rates and less reserve inventory translates into higher profits for producers due to the 

cost of finding and establishing proven gas reserves.   

 

Gas De-regulation  

At the onset of de-regulation, a condition of excess productive capacity existed in the 

Canadian gas market, reflecting provincial and national regulatory requirements and 

industry contracting practices.  De-regulation led to significant structural changes in 

the industry including: 

 

 Mandated 30-year reserve-to-production ratios were abolished, freeing up 

significant quantities of Canadian gas for export to the U.S. 

 The NEB allowed third parties open access to pipelines and eventually 

allowed for a secondary market for pipeline space. 

 Consumers were allowed to buy their gas commodity from someone other than 

their Local Distribution Company (LDC) including marketers and producers.  

 

“De-regulated” is still something of a misnomer given that items such as transmission 

tolls, distribution & storage fees, return on equity, and a number of other areas remain 

regulated or controlled by provincial regulators or the NEB.  What has been de-

regulated is the market price of gas molecules within a pipeline. 

 

Canada’s gas market has undergone a rapid evolution since de-regulation, within an 

environment of generally lower gas prices and increased competition among 

producers and in end-use markets.  This increased competition has resulted in a more 

efficient industry, as companies were driven to reduce costs in all facets of their 

operations in order to survive and prosper.  The major petroleum companies struggled 

somewhat with this task but new companies emerged that were much more efficient.   
 

Price declines following de-regulation were due in large part to the liquidation of the 

huge, previously mandated inventories and gas on gas competition.  Canadian 

wellhead gas prices fell by 40% over the period 1985 to 1987.  In the sustained lower 

price environment that existed after 1987, the producing sector was forced to become 

more competitive.  Companies responded by reducing costs and increasing 

efficiencies in all segments of their operations.  Perhaps the most visible examples are 
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the numerous instances of corporate re-structuring, involving mergers and take-overs, 

as well as downsizing.  The rationalization and optimization of property holdings also 

played a prominent role.  The adoption of innovative technology in the many sectors 

of the industry has generally resulted in increased efficiencies and reduced costs.  

Additional efficiencies were achieved through initiatives in supply management, as 

evidenced by the move to lower reserves to production ratios and the development of 

significant additional gas storage capacity embedded in the major gas producing 

region, namely Alberta.  

 

Through the realization of greater efficiencies and reduced costs, in combination with 

the aggressive expansion of export sales, the producing sector was able to maintain its 

viability in spite of lower prices and returns.  The lower gas prices of the late 1980s 

tempered the pace at which additional productive capacity was developed, while both 

domestic and export demand increased substantially.  Over the period 1987 to 1991, 

domestic demand increased by 12%, exports grew by 71%, and production was up 

34%.  The province of Alberta led the upstream sector side of this activity.   

 

The success of the 1985 de-regulation of gas in Canada is illustrated by the 

unprecedented growth in Canada’s gas production, exports to the U.S., domestic gas 

market growth and lowering of its R/P ratio from 50 years to 9 years (Figures 59 & 

60).   
 

Figure 59.   Impact of Canadian Gas De-regulation 
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Figure 60.  Canada/US R/P Ratio Comparison 

 
The western Canadian plant gate gas prices received from the U.S. market exceeded 

the netback prices from Canada’s domestic market by significant margins (up to 

300% of the Canadian price) over the period from gas deregulation in 1985 to the 

convergence in the prices in 1999.  Price convergence was driven by the North 

American Free Trade Agreement (NAFTA) that came into effect in 1994 and the 

decline of western Canada’s gas production thereby creating excess pipeline export 

capacity or inter-regional capacity.  The impact on gas prices for Canadian consumers 

was adverse but the overall benefit to Canadians was viewed as positive at the time of 

the signing of NAFTA. 

 

However, higher gas production commencing in 1985 led to an excess of gas in 

western Canadian producing areas.  Excess gas could not be exported, because 

existing export pipeline capacity was already full.  As a result, excess gas production 

swamped local gas markets, leading to low domestic gas prices in the C$1/GJ range.  

Low prices in Canada were occurring at the same time that prices in adjacent U.S. gas 

markets were considerably higher, resulting in large Canada to U.S. gas price 

differentials.  Canadian and U.S. gas markets were not completely integrated at that 

time, due to the lack of adequate pipeline capacity between the two countries to 

accommodate the surplus gas reserves and deliverability in primarily Alberta, Canada.  

This pipeline congestion resulted in a decoupling of the Canadian and U.S. gas 

markets for the 14 year period following Canadian gas de-regulation (1985 to 1999).   

 

The large price differentials were an incentive for market participants to expand 

export pipeline capacity.  Several large gas pipeline projects were completed in the 

1990s, including a large TransCanada Pipelines expansion, and the Alliance pipeline 

project was completed in 2000.  By 1998 enough pipeline capacity had been built to 

eliminate the local gas surplus in Western Canada.  This linked Canadian and U.S. gas 

markets.  Since 1999, Canadian and U.S. gas prices have generally moved together 

(Figure 55).  The lower Canadian price for gas directed to its domestic gas market 

from 1985 to 1999 reflected its status as a gas resource rich net gas exporting nation 

while Mexico and the U.S. were net importers.  The convergence of North American 

gas prices reflects the principles of the NAFT agreement.  

 

  

Relaxation of Gas  

Export Restrictions 
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Figure 61.  North American Wellhead Gas Prices by Country (1990 to 
2004) 

 

 
 

Among other things, gas de-regulation allowed producers to sell gas directly to end-

users at freely negotiated prices, and also provided producers with open access to gas 

transportation services.  Further, in 1987, the National Energy Board (the "Board" or 

"NEB") adopted the Market-Based Procedure (MBP) for assessing applications for 

long-term gas export licences.  The MBP effectively removed the need for industry to 

carry large reserves inventories to support exports.  De-regulation, primarily the 

deregulation of gas prices, in conjunction with an excess of productive capacity over 

demand in the WCSB and sharply lower world oil prices, contributed in large part to a 

dramatic decline in wellhead prices for gas. From a pre-deregulation price of $2.80/GJ 

in 1984, prices fell by 46 percent to $1.50/GJ by mid-1987.   

 

The total effect of deregulation was to create a much more competitive and integrated 

North American gas market with generally lower and more volatile gas prices. In 

reaction to this more competitive environment, producers were compelled to cut costs 

in an effort to maintain profitability and market share.  Looking at the last twenty 

years or so of deregulation, free trade and price movements, Canadians have enjoyed 

very large benefits, as resource developers, producers and exporters and as consumers 

of low cost, reliable gas.  The commodity cost, the most widely reported element, is 

priced in free markets.  Other critical components, such as the gas delivery system of 

pipes, storage and related services, are natural monopolies and subject to regulatory 

oversight. 

 

Canada’s Commodity Gas to Gas Competition Market  
The Canadian gas market today is part of a continental market, and is currently 

affected by market conditions in both Canada and the U.S. and to a lesser degree 

Mexico.  In this market, gas flows seamlessly across borders via extensive pipeline 

networks connecting supply basins to demand centres.  Regional prices, reflecting gas 

pipeline transportation costs, are established within this market.  The price is made up 

of three parts: the cost of the gas (known as the commodity cost), the pipeline 

transportation cost and the distribution cost. Generally, the transportation and 

distribution costs are regulated by government agencies and tend to change 

moderately over time.  The commodity cost makes up most of the final cost to 
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consumers and will change in response to supply and demand conditions and can be 

much more volatile.  Market pressures in one region are rapidly transmitted to other 

regions of North America.  As an example, gas production and pipeline disruptions 

resulting from hurricanes in the Gulf of Mexico quickly cause gas prices to rise across 

the entire continent. 
 

Canadian gas prices change according to buyer and seller perceptions of supply and 

demand fundamentals.  These fundamental factors can be short-term in nature or 

longer-term (e.g. expected cost of finding new gas over the next five years).  Gas 

prices tend to be very volatile and are prone to price spikes.  Many factors are built 

into the market clearing price for gas, including expectations, supply and demand.  In 

the short term, there are also major shocks that can cause gas prices to spike, such as 

cold winters, hurricane’s disrupting supply (e.g. hurricane Katrina), gas storage 

inventory levels, or most recently the global economic recession.  Gas storage levels 

are constantly monitored across North America due to the vital role that gas storage 

plays in lowering price volatility from what it would otherwise be.   
 

North American gas prices were historically strongly influenced by world crude oil 

prices and North American petroleum product prices.  For years, North American gas 

prices (e.g., the NYMEX Henry Hub price) varied within a price band set on the low 

end by the price per MMBtu of residual fuel oil, and on the high end by the price per 

MMBtu of distillate.  The relationship held on account of major industrial consumers 

being able to switch fuels on relatively short notice.  This price relationship was 

relatively consistent through to about 2006.  

 

However, gas and oil prices have since decoupled.  Surging oil prices, combined with 

abundant North American gas supplies, and resultant low prices, have kept gas prices 

well below residual fuel oil prices in recent years.  The decoupling of oil products and 

gas prices suggests that all industrial consumers who are able to switch to gas have 

already done so.  Furthermore the oil demand is increasingly dominated by the 

transportation sector while gas demand is increasingly dominated by the power 

generation, industrial and petrochemical sectors.  There is very little, and declining, 

gas and oil direct competition for the same energy markets.  Furthermore, while oil 

products are priced on a global market, gas is still predominantly a continental 

commodity. 

 

Canadian Gas Exports 
Canadian consumers, particularly in the producing regions of Alberta, British 

Columbia and Saskatchewan, benefitted tremendously from encouraging exports of 

gas to the U.S. market since the mid 1980’s.  The price at Henry Hub or anywhere 

else in the U.S. had nothing to do with what Canadian consumers paid for gas until 

the convergence of a continental gas market.  As we know from the electricity market 

in Australia, regional markets only converge when there is sufficient excess inter-

regional transmission capacity.  Below is a brief history of what happened in Canada 

– one of the world’s largest exporters of gas.  

 

Canada has been exporting pipeline gas to the U.S. market since 1891 and these 

exports have constituted a majority of Canada’s gas production since the early 1990’s 

(some five years after the relaxation of export restrictions in 1985).  The majority of 
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Canada’s gas supply has, since the 1950’s, come from the western Canada and 

principally Alberta, located some 3,000 km from where the majority of Canada’s 

population reside along with most of its industry.  Canada is much larger in size than 

Australia and its onshore petroleum resources are concentrated in one province out of 

13 provinces and territories, namely Alberta.  Major gas exports to the U.S. 

commenced from British Columbia via a 1,000 km pipeline commenced in 1957 but 

Alberta followed in the 1960’s with its own gas export pipelines to the U.S. and then 

aggressively expanded those pipeline routes throughout the 1980’s and 1990’s.    

 

Canadian gas exports to the U.S. have exceeded 40% of Canada’s total gas production 

since the early 1990’s and peaked at 56% in 2001.  While Canadian gas exports are 

large, they have not in any way stunted the development and continued growth in 

Canada’s domestic gas market which in 2011 was 400% larger then Australia’s 

domestic gas market.  Furthermore, gas prices from exports do not directly affect gas 

prices to Canada’s domestic gas market and large price differentials have existed in 

the past between domestic gas production serving domestic gas consumption and gas 

production exported to the U.S.  Prior to NAFTA, Canada had a price floor for 

exports to ensure that gas export net back prices from U.S. exports would never be 

lower than prices offered to Canadians.   

 

The NEB has to approve of all long term GSA’s to import or export gas into or out of 

Canada, whether they be by pipeline or in the form of LNG.  As in the U.S., these 

import and export licences are conditional upon the continued demonstration of the 

best national interest and there is many criteria to be met in that regard including the 

demonstration that all exported gas is surplus to the deemed requirements of Canada’s 

domestic gas market.  All pipeline gas imports and exports are now done between the 

US and Canada under very short term arrangements, i.e. 30 day or less duration 

GSA’s so there is no need for import or export licences for those arrangements.   
 
As of Nov, 2012 five LNG export projects to be located on the west coast of Canada 

have been proposed and two long term LNG export licences have been approved by 

the NEB but no project has the all of the environmental and other required 

authorisations.  Two projects are proposed for Prince Rupert, BC just south of Alaska 

and three are proposed for Kitimat, BC.  These exports are destined to countries that 

Canada does not have a free trade agreement with and so require demonstration that 

they are in the national interest.  They are driven by the fact that isolated northern BC 

shale gas resources would otherwise not be developed due to their high development 

cost, the fact that the U.S. export market for Canadian gas is shrinking and the high 

netback price received from LNG exports to Asia at this time.  The price received 

from these projects would have no impact on Canada’s domestic gas market and the 

development of this remote shale gas resource would ultimately benefit Canada’s 

domestic gas market by sending incremental supplies to the domestic market based on 

variable gas production costs and the benefits to a gas producer of accelerating gas 

resource depletion.   

 

Canadian Gas Imports 
Pipeline gas imports from the L48 U.S. into eastern Canada commenced in 1988 and 

have grown to nearly 30 bcm/a by 2011.  Most of the growth in imports has occurred 

post 2001 under the conditions of a truly North American commodity gas market 
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where gas freely flows across the Canada/U.S. border based on market forces and 

transportation costs regardless of where the gas was originally produced (Figure 62).  

It is impossible to determine whether imported pipeline gas originated in Canada or 

the U.S.  All Canadian pipeline gas imports are into central Canada, the region of 

Canada where regional gas production is very small relative to gas demand.  

 

LNG imports into Canada’s east coast commenced in 2009 and as described earlier in 

this section.  This facility is located 105 km from the U.S. border and has a maximum 

capacity of 1.2 PJ/d of send out capacity.  While both the east and west coasts of 

Canada were considered a decade ago to be prime locations for importing LNG 

supplies for re-export to the U.S. due to the ability to expedite such projects in Canada 

compared to the U.S. but this opportunity has evaporated given the recent shale gas 

production boom in the U.S.   
 

Figure 62.  Historical Canadian Gas Exports & Imports 

 
 

Canada’s Energy Policy 
Canadian energy policy currently relies on competitive markets for determining 

supply, demand, prices and trade, and is guided by a drive for cleaner energy, in both 

production and use of energy across the country.  The three key underlying principles 

of Canadian energy policy are: 

 

 Market orientation: Markets are the most efficient means of determining 

supply, demand, prices and trade while ensuring an efficient, competitive and 

innovative energy system that is responsive to Canada’s energy needs.  

 Respect for jurisdictional authority and the role of the provinces: Provincial 

governments are the direct managers of most of Canada’s resources and have 

responsibility for resource management within their borders. 
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 Where necessary, targeted intervention in the market process to achieve 

specific policy objectives through regulation or other means: These policy 

objectives include issues of health and safety (e.g. pipeline regulation) and 

environmental sustainability. 

 

The government of Canada seeks to achieve a balance between the environmentally 

responsible production and use of energy, the growth and competitiveness of the 

Canadian economy, secure and competitively priced energy, and the protection of 

infrastructure.  Canada is an energy-intensive nation and current energy policy 

focuses on developing clean energy technologies and increasing energy efficiency 

with the adoption of advanced energy-efficient technologies and practices.  Canada’s 

energy policy has been framed by a number of agreements and accords, including the 

Western Accord, the Agreement on Natural Gas Markets and Prices, the Atlantic 

Accords and the North American Free Trade Agreement (NAFTA, which was 

preceded by the Canada-US Free Trade Agreement).  NAFTA is a cornerstone of 

Canadian energy policy with regard to trade with the U.S.  It emphasises the 

importance of competitive market behaviour and encourages investment in Canadian 

energy markets. 

 

Over time, numerous federal decisions have also contributed to Canada’s energy 

policy, including the establishment of the National Energy Board, the Canadian 

Nuclear Safety Commission and Atomic Energy of Canada Limited. 

 

Canada is a net gas exporter, as well as the main supplier of gas to the U.S. The gas 

market in Canada is resource-rich, efficient, competitive and diversified, and the 

present structure of the gas market provides a high degree of energy security.  In the 

case of a disruption, the federal government has considerable powers to control gas 

flows in the event of a national emergency under the Emergencies Act.  If a national 

emergency is not declared, however, gas flows fall under provincial jurisdiction.  

Generally, in Canada, the risk is not a disruption in supplies, but rather that prices 

may be higher than expected for short periods of time.  There are no government-

imposed requirements for any market participant to hold a minimum level of stocks. 

 

A sizeable portion of energy supply growth in recent years, particularly in the oil and 

gas sectors, is attributable to foreign investment as a consequence of the 1990 

government decision to open investment in the upstream oil and gas sectors to non-

Canadian firms.  The government is to be commended for contributing – jointly with 

the provincial governments – to shaping a favourable investment framework.  This 

framework has demonstrated its ability to change and evolve as circumstances 

demand; for example, by amending royalty regimes in response to change in the 

global investment climate.   

 

The federal government’s overall energy policy is guided by the primacy of free 

market principles and regard for the jurisdictional authority of the provinces.  The 

Constitution provides that the government may use targeted intervention in the 

marketplace to achieve specific policy objectives, for example in relation to 

environmental sustainability.  The existence of multiple authorities at differing levels 

of government, however, has led to increased complexity and sometimes unnecessary 

delay for industry in obtaining relevant project development approvals.   
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The elements that compose the federal energy policy will continue to evolve so that 

Canada can meet the challenges and benefit from the opportunities that arise in 

international and domestic energy markets.  Federal energy policy is solid but not 

static.  It must remain flexible to ensure an economically competitive and innovative 

energy sector that sustainably delivers a secure, reliable and safe supply of energy. 

 

Canada’s Gas Policy 
Canada’s energy policy has evolved significantly since the 1960’s.  The gas industry 

in Canada was initially highly regulated with gas prices set by the government based 

on crude oil prices as previously discussed.  

 

Prior to 1985, it was determined that it was in the best interest of Canadians to protect 

the domestic markets security of gas supply by prohibiting the export of Canadian gas 

production until and unless a 30 year and then later a 25 year surplus of proven gas 

reserves could be demonstrated.  The formula required that Canada have reserves 

equal to 25 times annual Canadian demand plus the maximum quantity of gas 

exportable under existing National Energy Board (NEB) export licenses Canada.  This 

surplus test was replaced by a border price test for gas exports at the time of gas de-

regulation in 1985.  The gas export price test was such that it had to be demonstrated 

by any and all gas exporters of Canadian produced gas that the net back selling price 

to western Canada was equal to or higher than the prevailing market price for gas 

consumed in Canada’s domestic market.  All price comparisons were done at a 

common reference point such as the Alberta border.  This benchmarking of prices 

sold to various markets across North America was a relatively simply exercise due to 

the transparent non-discriminatory pipeline tariffs that existed and the transparency of 

gas pricing within long term contracts.   

 

From 1985 until the signing of NAFTA in 1994, all gas exports from Canada were 

regulated and monitored under export licences by the NEB.  Export licences ensured 

that the interest of Canada’s domestic gas market was a top priority regardless of how 

large gas exports grew compared to Canada’s domestic gas market.  Canada has been 

aware of the proverbial resource curse pitfall and invoked many gas policy actions 

that encouraged the ongoing growth and development of Canada’s domestic gas 

market.  Prior to 1994, gas exports from Canada were treated as a privilege that was 

granted by the NEB, subject to revocation, via an export licence.  The process of 

granting an export licence for a long term export GSA’s to the U.S. was a thorough 

one that took up to a year to obtain.  The hearing process was held by the NEB and 

open to the public for comment and participation.   

 

Canada’s gas policy includes the objective of ensuring that current and future 

generations of Canadians have enough competitively priced gas by taking measures 

that make efficient use of existing gas resources and provide reliable gas services to 

Canadians.  Canadians have been conscious of the Natural Resource Curse and the 

Dutch Disease pitfalls and have tried to avoid these by building a large domestic gas 

market and supplying gas to that market on a priority basis.   

 
Key to Canada’s gas policy objectives is a market orientation in which prices are 

established and investments are made in a competitive and freely functioning energy 
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market.  As well, long-term security is provided by a robust energy sector that has 

open access to both product and capital markets.  For example, the commodity price 

of natural gas is determined by the market forces of supply and demand. Investment in 

the natural gas sector is open to private and foreign capital.  Canada does intervene in 

areas where the market does not adequately serve its policy objectives. 

 

The Canadian gas industry is affected by Canada's international commitments.  The 

North American Free Trade Agreement (NAFTA), and the Free Trade Agreement 

(FTA) that preceded it, set rules for Canada-U.S. gas trade.  Under these agreements, 

Canada-U.S. gas trade is open, with no import or export taxes or tariffs.  However, 

exporters and importers of gas do require a short-term export or import order or a long 

term license from the NEB, depending on the expected duration. 

 

While Canada’s gas policy is to generally rely on market forces operating in the North 

American commodity gas market, it is clear in Canada that the domestic gas market 

has priority over LNG exports from Canada.  All gas exports from Canada under long 

term GSA’s require an export licence from the National Energy Board.  Any gas 

export GSA’s that exceed two years require an export authorisation or license granted 

by the NEB and the term can be as long as 25 years.  The process involves the 

following: 

 A public hearing to evaluate the various implications to Canada; and 

 Ongoing monitoring to assess Canadian gas supply and demand and 

appropriate access and functioning of the Canadian domestic gas market.  

Export permits are subject to revocation if the ongoing monitoring process 

does not continue to demonstrate that the export of gas under a license is in the 

national interest of Canadians.  

 

The public hearing component is often a 1 to 2 year process that involves the 

following: 

 A complaints procedure based on the principle that gas should not be 

authorised for export from Canada if Canadian gas consumers have not had 

the opportunity to buy gas on terms and conditions similar to those of the 

proposed export;  

 An export impact assessment filed by the applicant intended to allow the NEB 

to determine whether a proposed gas export is likely to cause Canadians 

difficulty in meeting their gas requirements at fair market prices; and 

 Other public interest determinations and factors considered by the NEB in 

determining the national public interest. 

In considering an export application for long term gas exports, the NEB must be 

satisfied that the gas licensed for export is surplus to reasonably foreseeable Canadian 

domestic gas consumption requirements.  In its ruling on the first two approved 25 

year LNG export applications the NEB stated in its decision:  "The Board is of the 

view that the proposed export will not only open new markets for Canadian gas 

production, but that ongoing development of shale gas resources in BC and Alberta 

will ultimately further increase the availability of natural gas for Canadians." 
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The National Energy Board (NEB) 

In 1959, the National Energy Board (NEB) was created to regulate federal pipeline 

construction, tolls and tariffs and to regulate exports of Canada’s energy resources. 

 

Up until the early 1980s, the NEB regulation framework included:   

 Direct control over natural gas prices both domestic and export. 

 Priority consideration of domestic consumption requirements over exports. 

 A30-year reserve surplus test before approving new export pipelines. 

 Denial of equal access for Pipelines to the U.S. exports market. 

 Use of Take-or-Pay contractual agreements. 
 

Through much of the 70’s and 80’s the Canadian industry experienced very high 

prices and developed a huge bubble of gas reserves.  This combined with the oil crisis 

of the mid 1970s and the economic recession of the early 1980s left pipelines with 

huge commitments to buy gas that could not be sold.  By the mid-80s it was obvious 

that price regulation was not sustainable. 

 

Canada’s National Energy Program was introduced in 1980 and dismantled in 1984.  

It had three principles: (1) security of supply and ultimate independence from the 

world market, (2) opportunity for all Canadians to participate in the energy industry, 

particularly oil and gas, and to share in the benefits of its expansion, and (3) fairness, 

with a pricing and revenue-sharing regime which recognizes the needs and rights of 

all Canadians.   

Petro-Canada was founded as a Crown Corporation in 1975 by an act of Parliament.  

It started its operations on 1 January 1976.  The company was given C$1.5 billion in 

start-up money and easy access to new sources of capital.  In 1990, the government 

announced its intention to privatize Petro-Canada, and the first shares were sold on 

the open market in July 1991.  The government began to slowly sell its majority 

control, but kept a 19% stake in the company. No other shareholder was allowed to 

own more than 10%, however. Also, foreigners cannot control more than 25% of the 

company.  The merger of Petro-Canada and Suncor was announced on March 23, 

2009.  This created a company with a combined market capitalization of $43.3 billion. 

Interprovincial gas transmission pipelines are regulated by the NEB, which ensures 

that open, non-discriminatory access is provided to all shippers on interprovincial gas 

pipelines.  The NEB regulates more than 68,000 km of oil and gas pipelines across 

Canada, including the newly transferred TransCanada Alberta System.  The main 

functions of the NEB are established in the National Energy Board Act (NEB Act) 

and include regulating: 

 

 the construction and operation of pipelines that cross international or 

provincial borders, as well as pipeline tolls and tariffs; 

 the construction and operation of international power lines and designated 

interprovincial power lines; and, 

 gas imports and exports, crude oil, natural gas liquids (NGL), and electricity 

exports. 

 

http://en.wikipedia.org/wiki/Crown_Corporation
http://en.wikipedia.org/wiki/Suncor_Energy
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The NEB also has regulatory responsibilities under the Canada Oil and Gas 

Operations Act (COGO Act) and under certain provisions of the Canada Petroleum 

Resources Act (CPR Act) for crude oil and natural gas exploration and production on 

frontier lands and certain areas off Canada’s east, west and arctic coasts.  The NEB 

regulates the construction and operation of pipelines that cross international or 

provincial borders, as well as tolls and tariffs on those lines.  A pipeline company 

cannot charge a toll unless it is included in a tariff filed with the Board or approved by 

an order of the Board.  This tariff may also include terms and conditions with respect 

to a shipper’s access to the pipeline, as well as the rights and responsibilities of both 

the pipeline company and the shipper once service begins.   

 

A gas pipeline company’s tariff also contains conditions for open season and access 

procedures, the minimum duration of contracts, renewal requirements and the bidding 

process used to secure interruptible service.  In this way, gas pipeline companies 

provide equal and non-discriminatory access for all shippers.  The NEB also has the 

authority under the NEB Act to direct companies to provide service for a shipper.  

Firm service is typically contracted for a minimum term of one year directly between 

the shipper and the pipeline company.  Shippers have the option to assign their 

capacity to other shippers, either temporarily or permanently. 

 

With some pipelines, short-term firm service is available, but generally lacks the 

flexibility (e.g. no diversion, renewal or assignment rights) of a longer-term contract, 

while maintaining the guarantee of delivery.  Interruptible service can also be 

obtained by contracting directly with the pipeline company.   

 

It is important to understand that throughout North America and Europe, firm gas 

pipeline customers have simply a right of first refusal to use the associated pipeline 

capacity and cannot in any way discourage or prohibit the pipeline owner from leasing 

out any and all unused capacity on an interruptible basis to any customer who wishes 

to use such a service on that day.  The hoarding of unused pipeline capacity is strictly 

prohibited in North America and also in Europe regardless of capacity reservation 

payments.  The use it or lose it principle applies throughout the value chain in 

efficient markets.  

 

Potential shippers who require firm or interruptible service may also sublet capacity 

with an existing capacity-holder on electronic bulletin boards. In principle, the 

sublessee has to pay for the commodity charge for the volumes actually shipped and 

the negotiated demand charge, which can exceed the pipeline’s regulated demand 

charge. In practice, the pipeline operator looks to the shipper of record for payment. 

Pipeline operators are not always aware that assignment of capacity has taken place.   

 

North American Free Trade Agreement (NAFTA) 
The goal of NAFTA was to eliminate barriers to trade and investment between the 

U.S., Canada and Mexico.  The implementation of NAFTA on January 1, 1994 

brought the immediate elimination of tariffs on more than one-half of Mexico's 

exports to the U.S. and more than one-third of U.S. exports to Mexico. Within 10 

years of the implementation of the agreement, all US-Mexico tariffs would be 

eliminated except for some U.S. agricultural exports to Mexico that were to be phased 

out within 15 years. Most U.S.-Canada trade was already duty free.  NAFTA also 

http://en.wikipedia.org/wiki/Tariff
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seeks to eliminate non-tariff trade barriers and to protect the intellectual property right 

of the products. 

Commencing in 1994, the NEB no longer required export licenses for energy exports, 

including gas although provincial removal permits are still required from Alberta for 

all Alberta gas production not consumed in Alberta.  There is much concern in 

Canada over the government’s right to stop exports from Canada in the future as 

required to ensure adequate levels of security of supply and access to low cost 

resources for Canadians.   

Canada entered NAFTA to protect and preserve their prosperity in an increasingly 

globalized world.  Energy is a key source of comparative advantage for Canada: It 

accounts for almost 25% of Canada’s exports and 7% of the GDP.  However, this 

advantage rests on a vulnerable foundation.  97% of Canada’s energy exports go to 

the U.S., and new unconventional sources of energy in the U.S. are affecting this as a 

market for Canada’s surplus energy.  While it was impossible to predict such a quick 

turnaround in the U.S. energy resource outlook and corresponding change in their net 

LNG import requirements (Figure 63) the impact on Canada’s trade will be 

substantial over the coming years.  This is another good example of how export 

markets can change very quickly while domestic gas markets are under the control of 

the exporting country and therefore much more sustainable and dependable in the 

long term.  Australia would do well to learn from this lesson regarding its LNG 

exports and their impact on its domestic gas market. 

 

Figure 63.   Radical Change in US Net LNG Import Requirements 

 
 

 
Gas Industry Investment in Canada 
Petroleum companies in Canada have, since 1985 actually targeted the majority of 

their exploration activity toward finding gas rather than oil.  From 1985 to 2002 

Canada led the world in the construction of gas pipeline infrastructure and rivalled 

Europe and the U.S. in the addition of gas storage capacity.  Investments in Canada’s 

upstream sector has been aggressive for many decades reflected in the high levels of 
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gas well drilling activity, gas reserve replacement, etc.  Furthermore, investments in 

gas infrastructure is strong as evidenced by the C$3 billion invested in 2011 in 

Canada’s gas transmission and reticulation sector alone.   
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11 Case Study – Netherlands Domestic Gas 
Policy 

 

 

The Netherlands has an advanced economy, a modern energy system and well-

developed energy markets.  The country’s strategic location makes it an important 

transit and trade hub for gas, oil and electricity.  The country also has significant gas 

production and a large oil-refining industry.  To further enhance continental energy 

security, the government takes a leadership role in the development of electricity and 

gas markets, pushing forward important policies, market design regulations and 

infrastructure to better integrate and harmonise the existing national and regional 

markets. 

 

Oil and gas represented respectively 38% and 47% of the Netherland’s total primary 

energy supply (TPES) in 2010.  The combined share of the two fuels in the supply 

mix has remained relatively stable over the past 2 decades, at 85% of TPES, 

compared to a combined share of 95% in the mid‐1970s. Coal represented 9.5% of 

TPES in 2010, down from a high of just under 15% in 1990, having been gradually 

replaced by renewable energy sources (primarily biomass co‐fired in coal plants). In 

2010, renewable energy provided 4.5% of TPES, while nuclear made up the 

remaining 1% of the country’s energy supply (Figure 64). 

 

Figure 64.  Netherland's Total Primary Energy Supply 

 
 

Energy Policy 

The Netherlands’ energy policy strives for a clean, affordable and reliable energy 

system. Many of the country’s policy goals derive from the EU level.   

 
In 1962 the basics of the Dutch gas export policy were outlined in Nota de Pous. The 

policy included the following elements:  

 

 To maximise rents by applying net-back principle instead of cost-plus principle;  
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 A key consideration was that the market price was based on the compatibility with 

prices for substitute fuels (the price should not be much higher in order to 

maintain the compatibility of gas; it should not be much lower in order to retrieve 

maximum possible rent);  

 An important role was assigned to small consumers, hence the policy of 

gasification in the Netherlands, along with market prices for domestic consumers.  

 

Export was limited to the “premium‟ markets which provided a higher price level.  

The Dutch government and Nederlandse Aardolie Maatschappij (NAM) made only a 

limited amount of gas available for export out of concern for security of domestic 

supply.  At the same time, the importing countries also limited the markets for Dutch 

gas. The governments of these countries wanted to avoid gas driving out other fuels, 

such as coal, fuel oil from domestic refineries or nuclear energy from their markets.  

The gas exports were restricted to the premium market, customers who would be 

willing to pay the relatively high border price and transportation costs of the gas.  

Contracts were concluded first at fixed border prices of 4 to 4.25 Dutch cents per 

cubic metre, subject to regular price review.   

 

The rapid depletion of resources was another concern.  In the 1970s, the fears of the 

Groningen gas field depletion prompted adjustments to gas policies.  National and 

export gas sales had to be limited through a revised gas pricing and sales policy.  

Previously, domestic prices had been linked to oil products prices, but with a linking 

(pass through) factor which followed only partly the development of those prices. The 

Dutch government attempted to re-adjust the domestic price for gas to the price of 

fuel oil for industry, and heating oil for domestic households and services sectors. In 

order to achieve oil parity at the burner tip, a law was passed in 1974 that enabled the 

government to intervene in the negotiations between Gasunie and the distribution 

companies; the government would also establish minimum prices for supply by 

producers to Gasunie and for Gasunie’s supplies to the distribution companies.   

Following the increase in oil prices, the price of gas was only allowed to rise after a 

time-lag and by factors below 100%.  Following the first increase in oil prices in 

1973, domestic sales contracts were almost completely adjusted to the oil price. This 

was also done with a view to re-negotiate the export prices:  if Gasunie could show 

that the Dutch consumers were paying more, it would be easier to negotiate for higher 

prices with foreign customers. 

 

In parallel to restrictions in domestic consumption, gas exports also had to be limited. 

New contracts were not allowed for export markets. Existing contracts were 

honoured. These were long term contracts with duration of 20 to 25 years to justify 

investments in transport and distribution infrastructure.   Export contracts included a 

price adjustment clause (except for the export contract with Italy, which did not have 

a price review clause when concluded in 1971; it was, however, introduced in 1975).  

Price adjustments were also requested with foreign customers to achieve a closer link 

with oil prices.  By 1974, the average export price for gas had reached 85% of oil 

parity at the burner tip.  It would, however, take much more time before real oil parity 

at the burner tip could be achieved, because of the many transitional arrangements 

that had been negotiated.  The government pushed in 1980 to re-open and adjust 

contracts covering about 90% of the total gas export volume.   Both the base prices 

and the impact (pass through) factor for oil prices were adjusted and the time lag 
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during which adjustments were introduced was shortened from ten to five months. 

Had Gasunie been able to offer larger volumes of gas, it would have been conceivable 

to negotiate higher prices, since, due to the oil market situation, there was great 

interest among European customers in increased imports of gas from European 

suppliers.    

 

The present gas policy aims at the diversification and the security of supplies through 

proactive investment in new infrastructure assets to bring additional volumes of gas to 

the Dutch market. A major change in the supply profile of the Dutch market, and of 

northern European gas markets, has been the decision to promote the building of LNG 

terminals, in a market area well supplied by indigenous production and pipeline 

imports.  The Netherlands has the ambition of becoming a gas hub or roundabout in 

north western Europe.  The present gas policy aims at the diversification and the 

security of supplies through proactive investment in new infrastructure assets to bring 

additional volumes of gas to the Dutch market.  The government promotes the 

building of LNG terminals and makes efforts to diversify pipeline gas imports. 
 

Currently, the government encourages the major Dutch producer, NAM, and other gas 

producing companies to sell their licences for the fields that are not being actively 

developed (so-called “sleeping” licences).  Furthermore, the government expects to 

put forward a bill to Parliament allowing the Minister of Economic Affairs to reduce 

the size of a licence area when a licence holder is not active in this geographic part of 

its licence. Streamlining and shortening of licence procedures are in the process of 

happening with new legislation that requires only one licence for several aspects 

relating to environmental and local regulations (under the Wet Algemene Bepalingen 

Omgevingsrecht, or WABO regulation).  Finally, a decision will be taken on a 

possible financial incentive for the development of very marginal fields (so-called 

“stranded fields”) on the continental shelf.  When the government asks companies to 

sell “sleeping licences” they usually do it because of the fear of losing the licence. 

The government maintains the right to revoke a licence.  Such a policy of ‘use it or 

lose it’ is consistent with most other OECD countries with the exception of Australia 

where gas producers have and continue to sit on extensive petroleum production 

licences for decades while producing little and sometimes no gas. 

 

The Dutch gas market is regulated under the Natural Gas Act.  The Office of Energy 

Regulation (Energiekamer), the regulatory body responsible for the gas market, 

operates as a chamber within the Netherlands Competition Authority (NMa).  The 

regulator approves investments in network infrastructure on an ex post basis.  

Investments by the national transmission system operator are currently based on a 

two-year period of “open seasons” organised by the transmission system operator. 

 

Although the Netherlands already has sound policies in place, it has recently 

announced its intention to become one of the most energy-efficient economies in the 

European Union. As part of this pledge, the government has set some ambitious 

targets for 2020: to increase renewables in the energy mix to 20%, to make a 2% 

annual efficiency improvement and to lower greenhouse gas emissions by 30%.  

Given the Netherlands’ important role on the European energy scene, the country’s 

decision gives greater impetus to the European and international community to 

enhance efforts towards a more sustainable energy future. 
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Gas Industry 

Although the Netherlands owns substantial gas reserves in the North Sea, most of its 

production is from on-shore wells.  In 2011, the Netherlands produced only 2.0% of 

global gas production and consumed 1.2% of global gas demand.  Its domestic gas 

market consumed 59% of its gas production with the remainder exported to other 

European countries as pipeline gas.  The Netherlands imported small quantities of 

LNG supplies in 2011 as well.  The size of the Netherlands gas production in 2011 

and its ratio of gas export to total gas production is very similar to Australia. 

 

Concerning the security of gas, the Dutch gas production and infrastructure capacities 

provide a significant level of security for domestic supply.  However, as domestic 

production declines (the Netherlands is expected to become a net importer of gas 

sometime in the period 2020 to 2025), well timed investments in gas storage 

capacities and LNG installations will be necessary to maintain supply flexibility. 
 

The gas industry in the Netherlands developed in the 1960s following a significant 

discovery of gas in the province of Groningen.  The industry structure of the Dutch 

gas market has evolved, since then, from joint management of gas production and 

exports by the State and the oil majors Shell and Exxon, to a highly developed gas 

market with multiple players, well advanced in the process of liberalisation. 

Nevertheless, the legacy of the Gasgebouw – the historical industry structure, with its 

centrepiece, the Groningen field – still plays a pivotal role in the gas market. 

 

Gas was discovered in the province of Groningen in 1959 by NAM (Nederlandse 

Aardolie Maatschappij), a joint-venture between a subsidiary of Shell called BPM 

(Bataafse Petroleum Maatschappij), and the Standard Oil Company of New Jersey 

(later to become Exxon).  Created in 1947, NAM had already discovered a number of 

moderately sized oil and gas fields in the Netherlands.  NAM and the Dutch 

government started negotiations in 1960, with the size of the Groningen field 

estimated at 60 billion cubic metres (bcm). In the following years, this number was re-

estimated several times, before the final size was confirmed at 2,600 bcm, 30 years 

later.  In 1963, Gasunie was created, a 50/50 public-private partnership between the 

government, and Shell and Exxon, for the transportation and marketing of Dutch gas.  

In the mid-1970s, production from other, smaller fields came on stream as a 

consequence of the so-called “small fields policy” introduced in 1973.  Historically, 

natural gas was priced according to the “market value” principle, ensuring that gas 

remained competitive to alternative fuels.  In addition, gas production was monitored 

and planned jointly with the government.  The development of the gas network and 

the choice of premium markets for gas sales were part of government policy, and 

specific measures to encourage residential gas usage were also promoted.  The 

Gasgebouw was progressively restructured, and in 2005 the incumbent was split into 

an infrastructure company, retaining the historical name Gasunie, and a trading and 

supply venture, GasTerra. 

 

The Netherlands produces two types of gas, one with a low-range calorific value 

below 10.5 kWh/m³ (L-gas), mainly from the giant Groningen gas field, and one with 

a high calorific value from 10.5 to 12.8 kWh/m³ (H-gas), from smaller fields (Figure 

65).  H-gas and L-gas must be transported on separate networks, thereby creating a 
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fungible commodity issue as exists in Western Australia.  Currently there are around 

200 small gas fields located both onshore and offshore in the Dutch sector of the 

North Sea.   

 

Figure 65.  Norwegian Gas Production 

 
 

The Netherlands’ energy security is enhanced by its domestic production of gas, its 

position as a transit hub in north-west Europe and its role as a major oil-refining 

centre in Europe.  It also provides storage services to the market, though oil and gas 

storage has become tight recently.  With extensive pipeline and transmission 

connections, the country can take advantage of an integrated network of supply 

options.  Its strategic location also enhances energy security throughout Europe.  

Efforts to ensure well-functioning, open, harmonised and integrated gas and 

electricity markets in continental Europe benefit security of supply in the Netherlands 

and the continent.  Dutch gas production has been pivotal to the development of gas 

markets in north-western Europe since the 1950s, as the Netherlands started exporting 

gas to neighbouring countries shortly after the discovery of the Groningen field, and 

the first inter-state pipelines in Europe were built for this purpose.  Since the 1950s, 

the Netherlands has produced nearly 3 trillion cubic metres (tcm) of gas (106 Tcf).  In 

2008, remaining gas resources were estimated at 1 390 billion cubic metres (bcm).  

Over 1,000 bcm of these resources reside in the Groningen accumulation, with 117 

bcm in other onshore accumulations and 198 bcm on the continental shelf. 
 

Domestic reserves and production are now in decline and so net exports of produced 

gas have declined as the domestic gas market is first priority.  The Netherlands wishes 

to maintain a leading role in European gas markets through enhanced gas trading and 

by providing gas flexibility through increased storage capacity.  The Netherlands has 

the ambition of becoming a gas hub or roundabout in north-western Europe.  The 

Netherlands’ strategy for many decades has been focused on preserving the long-term 

potential of its gas industry.  The government introduced targeted policies to reduce 

the depletion rate of its major gas field in Groningen.  It limited gas sales through a 

gas pricing policy and by imposing a reduction of gas use in the power sector.  The 

government also implemented the small fields’ policy which encouraged exploration 
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of and production from other fields in the Dutch territory at the expense of production 

from Groningen.   
 

Offshore production in the Dutch sector of the North Sea began in the 1970s.  As of 

end‐2010, the Netherlands had produced a cumulative total of nearly 3.2 trillion cubic 

metres (tcm) of gas, while remaining gas resources were estimated at 1.3 tcm.  Of 

these remaining resources, the Groningen field accounted for 980 billion cubic metres 

(bcm), with 160 bcm to be found in other smaller onshore fields and 164 bcm in 

offshore formations.  In 2010 total production of gas in the Netherlands was over 88 

bcm.  The R/P ratio for the Netherlands is currently at 14.8 years, comparable to 

North America at the moment and a fraction of that of Australia.  The Groningen field 

is by far the largest source of Dutch gas production, and accounted for some 54 bcm 

(63%) of the 2010 total. 

 

Based on the Dutch Administration’s outlook for indigenous production and domestic 

use of gas, the Netherlands is expected to shift from being a net‐exporter to being a 

net‐importer of gas in the period between 2020 and 2025.  
 

Gas Infrastructure & Trading 

The gas market was liberalised in July 2004, with supply and management of the gas 

networks legally separated. Gasunie, a Dutch infrastructure company fully owned by 

the State, owns and operates the gas transportation network through its affiliate Gas 

Transport Services B.V. (GTS).  As of 2010, the Dutch gas pipeline system was 

12,050 km of high pressure pipelines transporting 100 bcm per year and 120,000 km 

of lower pressure regional gas distribution network.  The high pressure gas pipeline 

network has 50 entry or receipt points (mainly from Dutch gas fields), 1,100 delivery 

points (city gates, gas storage and large end users) and 25 pipeline interconnection 

points that connect the system to four European countries.  Three out of four 

international gas pipelines connecting the Netherlands to other countries are dual flow 

pipelines; that is they can either import or export pipeline gas depending on 

supply/demand situations. 

 

Since September 2011, the Netherlands has the potential to import LNG supplies from 

the global LNG market via the LNG terminal, the GATE terminal, located on the 

Maasvlakte in Rotterdam.  The initial throughput of the terminal is 12 bcm/y, with the 

potential to be expanded to 16 bcm/y.  Maximum technical capacity of the facility is 

37 mcm/d.  LNG imports to the Netherlands in 2011 were 0.8 Bcm. 

 

A trading and supply company GasTerra, which is half owned by the State (10% 

directly and 40% through EBN, a state owned company) and half by Shell and Exxon 

(25% each) sells domestically produced gas in the Netherlands.  GasTerra remains the 

major player in the wholesale market, with a share of nearly 60%.  GasTerra is also 

very active on the European gas market, and has import contracts with suppliers from 

Russia, Norway and Germany.  On the upstream side, NAM is the largest gas 

producer and is notably in charge of the Groningen field.  Several other oil and gas 

producers operate small fields onshore and offshore in the North Sea. 

 

Until recently, the giant Groningen field in the north of the country acted as a ‘swing 

producer’, because it could meet the so-called ‘swing’, i.e. the seasonal and daily or 
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hourly fluctuations in demand, of the entire Netherlands as well as of the buyers in 

other countries, whilst the small fields policy was designed to allow the other Dutch 

onshore and offshore fields flow at a high load factor throughout the year.  However, 

during the 1990s three depleted field gas storage facilities were developed in order to 

prolong the life of the Groningen field, Grijpskerk and Norg (also called Langelo) 

operated by NAM, and Alkmaar PGI, operated by the Bergen Concessionaires.  There 

was also an LNG peak-shaving facility operated by the transporter at Maasvlakte.  All 

capacity in the depleted field storage facilities was sold long-term to Gasunie (now 

GasTerra), and the facilities were operated in conjunction with the Groningen field.   

 

Following market liberalisation around 2000, the storage operators reluctantly 

released a small proportion of storage capacity to the market at Alkmaar and 

Grijpskerk, although the size of the storage bundles released have actually made it 

difficult for new entrants to utilise this capacity.  At the same time the developing 

dynamics of the Dutch gas market have encouraged new players to build their own, 

typically fast response, salt cavern gas storage facilities, developed by Essent, Nuon 

and D-gas (part of EON) in Germany directly connected to the Dutch transmission 

network.  These investments reflect both the increasing value of flexibility in the 

Dutch market, the desire of the main distributors to reduce their dependence on the 

flexibility sold by GasTerra, and their desire to boost physical assets in the supply side 

of the business before a potential unbundling of transportation and supply that the 

Dutch Government is proposing.  Further developments are currently proposed such 

as the Waalwijk and Bergermeer depleted fields, and the Zuidwending salt cavity 

project (Figure 66). 

 

Gas storage markets across Europe are developing slowly in terms of market opening, 

however, significant numbers of new gas storage facilities are proposed or under 

development as players seek to acquire access to flexibility for supply or trading 

purposes.  There are currently four operational gas storage facilities in the Netherlands 

and one under construction that have a total working gas capacity of 9.3 Bcm (330 

PJ’s) and a maximum storage deliverability of 240 10
6
 m

3
/d (8.4 PJ/d).  

 

Gasunie served as a ‘Gas Bank’ providing for back up flexibility and security of 

supply.  Supply of long-haul gas from the Soviet Union, Norway and Algeria required 

a high load factor, contracted for a long-term period to justify the massive investments 

in production and pipeline capacities.  Demand for gas varies seasonally and depends 

on temperature especially for domestic households, which requires buyers to build 

substantial storage capacity.  Flexible supplies of Groningen gas helped to cover peak-

demand and to provide back-up capacity in case of supply problems. 

 

With the decline of oil prices in 1985 to 1986, the notion of protecting the domestic 

gas market dissipated.  While the interconnection of gas supplies across Europe and 

import capacity to Europe has greatly assisted in gas supply security, the high oil 

prices of late have brought back a concern over gas supply security.   
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Figure 66.  Dutch Gas Infrastructure 

 
 

Domestic Gas Market 

The Dutch gas market is very mature, with the highest penetration rate of gas in 

OECD Europe.  Gas has a 47% share of primary energy in the Netherlands, twice the 

EU average and twice that of Australia.  Domestic gas consumption in the 

Netherlands totalled some 54.8 bcm in 2010 (62% of gas production).  Over a third of 

total gas use was consumed in the transformation sector.  With some 96% of all 

households connected to gas supplies, the residential sector accounted for a 

substantial share, at 22% of the total, while the commercial and industrial sectors each 

accounted for another 20% of gas use.  Nearly all domestic customers use blended 

low-calorific gas, while industry and power generators use mostly high-calorific gas.  

Some L-gas used by final consumers comes from H-gas, having been converted to L-

gas in blending stations. L-gas is also exported through dedicated transmission 

pipelines to customers in Belgium, France and Germany.  Over 60% of electricity is 

from gas fired power generation.   

 

The find of the super-giant Groningen gas field in the Netherlands in 1961 triggered 

the development of an import-based gas industry in the then European Community 
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(the Netherlands, Belgium, Luxembourg, Germany, France and Italy plus 

Switzerland).  The Dutch government decided to maximise the rent income from the 

field and developed, together with the licence holders Esso and Shell, a concept that 

allowed controlling the depletion rate of the field as well as the rate of market 

penetration.  For export use and for domestic use, gas would be sold based on the 

replacement value defined by substitute energies, thus breaking with the previously 

usual cost-plus approach.   

 

The replacement value concept became possible due to earlier penetration of the 

energy market by oil products that allowed for inter-fuel substitution and competition. 

Contrary to the cost plus approach, the market, or replacement, value would change 

over time in line with changes in prices and shares of replacement fuels.  This 

concept, therefore, required regular reviews of pricing conditions.  For exports, long-

term minimum-pay contracts were introduced, whose main elements were: (i) firm 

supply and off-take obligations (secured by a minimum pay), (ii) a pricing mechanism 

(netback, based on the concept of replacement value), which allowed the gas to 

compete with its substitutes while maximising the income for the producer, and (iii) 

the possibility of a regular review of the price formula to reflect changes in the market 

structure, with arbitration in case of disagreement.  Thus the producers (and finally the 

resource-owning state) would take the price risk, while buyers would get a margin and 

take the marketing risk. Under this concept, gas for export at the Dutch border was 

delivered at different prices dependent on the replacement value of gas in the 

customer’s market. 

 

In order to introduce gas into the market, it was necessary to sell gas at a competitive 

price compared with traditionally used fuels.  Production costs of Groningen were 

very low – about 1 Dutch cent per cubic metre.  Gas could be sold at a much higher 

price.  According to the market-value principle, gas was sold at a price just below that 

of heating oil, anthracite and coke.   For households and small-scale users, there was 

no big advantage to using gas only for cooking or hot water supply.  By granting 

rebates when used for heating, using gas provided a substantial financial advantage in 

addition to its convenience.  For industrial users, the advantage of gas was 

considerable.   Coal was rather expensive to handle and store and gas-fired equipment 

was easier to handle.  Gas supply was independent from water and rail transport.  

Thus there was no impact of weather conditions on supply.  Gas was well accepted in 

the industry.  For industry, the price of gas was calculated on the basis of the prices 

for fuel and heating oil.  Since the cost difference between operating oil-fired facilities 

and gas-fired facilities was not large enough, the oil-fired facilities were not converted 

to gas immediately.  Additionally built facilities were, however, gas-fired.  The 

increase in the use of gas was largely due to the growth of the industry and the need of 

additional supplies.  In addition to being used as a fuel, gas was also being used as an 

input for the fertiliser industry.   
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Figure 67.  Netherlands Electricity Generation by Fuel Source 

 
 

Originally, gas was sold only to the premium markets of the industrial sector, e.g., 

chemical, metallurgical and cement producers.  In these sectors it would not have to 

compete with lower priced alternative fuels.  With the growth of reserve estimates of 

Groningen, there was a concern that gas would not find a large enough market 

because of the perceived competition by cheap nuclear energy.  Gradually, the 

premium market principle was thus abandoned.  The Netherlands has one of the 

highest penetrations of gas in the power generation sector globally (Figure 67).  This 

reflects the low cost of domestic gas supplies and a policy of utilising its most 

environmentally friendly and most efficient resources.   

 

With the decline of the giant Groningen gas field and the decline of its ability to 

provide swing gas supplies to Norway’s gas transmission system, Norway developed 

underground gas storage facilities utilising both high quality depleted gas reservoirs 

and large man made salt caverns.    

 

The TTF Gas Hub 

The spot gas market in the Netherlands is organised around the Title Transfer Facility 

(TTF) operated by GTS.  Total trade recorded by GTS in 2007 amounted to 29.7 bcm, 

of which 8.0 bcm was physically nominated, indicating a churn rate (i.e. the ratio of 

traded gas to physical gas consumption) of 3.7.  However, many trade deals are not 

recorded by GTS.  A combination of data sets based on broker information details 

total trade in 2006 of 98 bcm (213% of total market), implying an actual churn rate of 

15.5.   

 

The geographical span of the Dutch TTF has a similar design to that of the U.K.’s 

national balancing point (NBP).  However, it is more complex, with 50 separate entry 

points into the system and 1 100 exit points, compared to the NBP’s 8 entry and 14 

exit points.  Moreover, there is only limited access to quality conversion facilities, 

sub-dividing the Dutch gas market between the historically important Groningen gas 

and gas from other sources.  This means that the design of the Dutch gas market in 

reality is somewhere in between the virtual NBP and the physical Zeebrugge hub, 
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with respect to standardisation and ease with which gas can be moved to different 

parts of the system.   

 

TTF has experienced an increase in liquidity over the last two years and prices closely 

track those of the NBP in the U.K. and Zeebrugge in Germanay (Figure 68).  In 

addition, TTF has the most active European forward market, with different financial 

players, in which gas is traded up to several years into the future.  It is reasonable to 

assume that the emergence of the TTF implies that TTF prices will be considered as 

the benchmark price in the Netherlands in the near future.  Preliminary results of a 

recent survey among industrial gas users in the Netherlands indicate that 70% of 

industrial users compare oil-based prices with the prices charged at the TTF on a daily 

basis. When oil-indexed gas prices are significantly above TTF prices, it becomes 

more attractive for market participants to buy their gas at TTF prices.  During 2007, 

such a price differential in favour of the TTF existed for year-ahead products for 

several months in succession.  As a result, there has been substantial pressure on gas 

companies to alter their domestic oil-based pricing strategy in order to become 

competitive. 

 

Figure 68.   TTF Gas Hub Trading Growth 

 
 

The Netherlands have a market oriented balancing model with virtual trading possible 

on its wholesale hub, TTF. Liquidity on the TTF is second only to the NBP (UK) on 

the NW‐European market, where it is possible for shippers/traders to compose their 

supply portfolios. The market share of the incumbent shipper (GasTerra) has steadily 

decreased during the past years.  Contrary to most European countries, the 

Netherlands have regional net operators (distribution system operators) which in 

almost all cases are independent from producers and market suppliers. 
 

Gas Exports 

The development of the modern gas industry in the Western parts of Europe started 

with the discovery of the Groningen field.  Further drilling proved it to be a super-
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giant field.  It was clear that its gas could not solely be consumed in the Netherlands, 

but that, in order to valorise the gas reserves of the field, part of its production had to 

be exported.  It can be seen in Figure 69 that Dutch gas exports have been declining 

since the late 1970s while domestic consumption has continued to grow.  This is the 

same trend that we observed in Canada and that we will see in Russia in section 13.  

In 1970, Dutch gas comprised a major share, or 92%, of cross-border trade of gas 

Europe. In 1975, this share decreased to 76% following increased gas exports from 

the Soviet Union and later from Norway and Algeria.  By 1995, the Dutch share 

constituted only 10%. The Soviet Union was Europe’s largest gas supplier, followed 

by Norway and Algeria.  The diminishing role of the Netherlands as a major gas 

supplier to the Continental European gas market reflects the preservation of domestic 

gas production for the domestic market. 

 

Figure 69.  Historical Markets for Norwegian Gas 

 
 

In parallel to the expansion of gas in the domestic market, large volumes of gas were 

exported to Belgium, Germany and France under contracts concluded in the mid-

1960s which triggered the construction of the international network of high-pressure 

pipelines in Europe.  In 1971, contracts were also signed with Italy and Switzerland.  

Until the 1970s there were – apart from domestic production – no other substantial 

supplies of natural gas in Europe.  Importers in Germany, Belgium and France were 

fully dependent on gas supplies from the Netherlands.  At the same time, there was a 

suppliers’ exposure to the economic risk of low revenues.   Large investments in 

construction of transportation capacities as well as measurement and control facilities 

were necessary.  In order to increase security of supply for consumers, and security of 

demand for the suppliers of the gas and to pay for the use of the infrastructure, long-

term gas contracts were introduced, and became an essential instrument of the 

European gas trade. 
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The main elements of these long-term contracts were: an obligation by the seller to 

provide defined volumes of gas and by the buyer to buy a minimum volume secured 

by a take-or-pay obligation, and the replacement value pricing mechanism, meaning 

in practice oil-parity at the burner tip.  The buyer had to pay for the minimum 

volumes contracted, regardless of actual off-take, and this condition essentially 

provided the seller with security against the volume risk.  Revenues for infrastructure 

operators were set to cover the costs of the contracted volumes to be transported to the 

customer.  The replacement value principle would allow for the marketing of the gas. 

 

As the export prices for gas were based on the market value of the individual 

customer country netted back to the Dutch border (by subtracting the costs to bring 

the gas to the customer), the Dutch border price would differ depending on the 

destination country. ‘Destination clauses’ were, therefore, introduced to ensure that 

gas with a low price at the Dutch border, destined for more distant markets, could not 

be used to undercut higher-priced gas in more proximate markets.   

 

Another important innovation, stemming from the replacement value principle, was 

the introduction of a price review clause into the export contracts.  Contrary to 

production costs, which are mainly fixed once the investment is done, the replacement 

value will change over time with technology and the shares and prices of the 

replacement fuels.  To cover these changes the price review clause allowed for regular 

reviews of the price to reflect those changes.   

 

In summary, the producers took the price risk related to changes in gas prices aligned 

with movements of oil prices.  The Dutch system ensured that the construction of 

production and transportation capacities was carried out in parallel with the demand 

growth.  It also prevented non-earmarked gas appearing on the market and 

jeopardising the market-value approach based on oil parity. Gas-to-gas competition 

was essentially excluded.  Dutch gas exports played the crucial role in developing and 

maintaining the gas market in Europe.  Without the Dutch gas policy, the role of city 

gas would have been taken over by oil products – the traditional coal-based gas 

industry would never have been able to survive the competition with low priced 

alternatives.  The successful implementation of the Dutch pricing approach showed 

that gas production and marketing could be a viable business.  The attractive price of 

Dutch gas exports encouraged other gas supplies: from the North Sea (UK, German, 

Danish and Norwegian producers), the Soviet Union and Algeria.  The replacement 

value principle based on linking gas prices to oil prices enabled a substantial increase 

in exploration and exploitation for gas and justified a further expansion of the 

European gas network. 

 

Despite declining domestic production, the Netherlands remains a net exporter of gas 

in Europe, as it has been for four decades.  While production rates declined, the 

volumes exported increased from 35 bcm in 1973 to 55.6 bcm in 2007, as the 

Netherlands started importing and transiting gas from Norway to continental markets. 

At present, the Netherlands imports gas from Norway, the United Kingdom, Russia 

and Denmark; H-gas exports from the Netherlands are contracted for European 

consumers, including Italian, German, British and Swiss; L-gas exports flow to 

France, Belgium and Germany.  In 2006, the transmission system operator recorded 

982 TWh (100 bcm) of gas entering the system, of which 23% was imports and 77% 
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domestic production, and 972 TWh (99 bcm) exiting, of which 55% was for export 

and 45% for domestic consumption.  The exact origin of imports is difficult to 

determine for gas entering the Dutch network from Belgium and Germany, the 

probable origin being Russia and Norway.  British gas from the North Sea is imported 

through Zelzate.  In total, Gas Infrastructure Europe (GIE) quotes an entry capacity in 

the Dutch gas system of 51 bcm per year.  Exit capacity, for both H- and L-gas, is 

estimated at 126.8 bcm. 

 

The Netherlands is the largest gas producer within the European Union. At the same 

time, the Netherlands imports and exports large volumes of gas, with roughly 40% of 

the total volume of gas flows used domestically.  In 2010, the Netherlands exported 

57.8 bcm of natural gas. The largest portion of these exports, 21.6 bcm, went to 

Germany while Belgium and the U.K. were the destinations of some 10 bcm each. 

Substantial volumes were also exported to Italy (8.7 bcm) and France (7.4 bcm). In 

the same year, the Netherlands imported nearly 25.8 bcm of gas, primarily from 

Norway, the U.K. and Russia. 

 

Dutch Disease 

Dutch gas exports played an essential role in the development of the Western 

European gas market, which at present allows for environmental objectives to be met 

and the efficient switching from coal to gas.  However, on the national level, there is 

another side of gas exports.  A discovery of a natural reserve and the subsequent start 

of exports to the degree that the Netherlands experienced in the early 1970’s can 

cause an external shock to a country’s economy as it did in the case of the 

Netherlands (Figure 68).  It is difficult to imagine that Australia is not faced with the 

same situation given the unprecedented LNG export boom underway. 
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12 Case Study – Norway’s Domestic Gas Policy 
 

The energy situation in Norway is characterised by the abundance of two forms of 

energy: hydroelectric power and petroleum resources.  The former stands for the bulk 

of domestic energy use while the latter stands for the bulk of energy export.  Norway 

is the largest holder of gas and oil reserves in Europe and provides much of the oil and 

gas consumed on the continent.  In 2011 Norway was the third largest exporter of gas 

in the world after Russia and Qatar, and the seventh largest exporter of oil.  Norway is 

Europe's largest oil and gas producer and is an important supplier of both oil and gas 

to other European countries.  All petroleum supplies are sourced directly from 

domestic production on the Norwegian Continental Shelf.  As the third‐largest 

exporter of energy in the world, after Russia and Saudi Arabia, Norway contributes to 

the energy security of consuming countries.   Oil and gas production is the largest 

sector in the Norwegian economy and will continue to generate significant wealth for 

the country as well as benefits for other countries. 

Hydropower is the principal source of Norway's electricity supply at 95%, while only 

4% comes from conventional thermal sources, followed by 1% from other renewable 

power generation, namely biomass and waste and wind.  In June 2012, government 

officials from Norway, Germany, and the U.K. confirmed their plans for subsea 

electric power interconnects between their countries.  The Norway-U.K. cable 

connection is slated for completion in 2020 while the Norway-Germany cable is to be 

completed in 2018; their purpose is to strengthen the northern European electricity 

grid and increase supply security.  In many ways, Norway already is a lower‐carbon 

economy than most others by virtue of the historical predominance of hydropower.  

Widespread use of electricity, also for heating, means that energy use in buildings is 

already essentially decarbonised. 

In 2010, crude oil, gas, and pipeline transport services accounted for almost 50 

percent of Norway's exports revenues, 21% of GDP, and 26% of government 

revenues according to the Norwegian Petroleum Directorate (NPD).  Although 

Norway's oil production peaked in 2001 at 3.4 million barrels per day (bbl/d) and 

declined to 2.0 million bbl/d in 2011, gas production has been steadily increasing 

since 1993, reaching 3.6 Tcf (105 bcm) in 2011. 

Gas Industry 

Norway produces 16 times more gas than it consumes by far the highest ratio of any 

OECD country.  The Scandinavian country exports 100% of its excess gas to the 

European Union and Norwegian gas supplies 15% of Western Europe's consumption 

needs.  In 2011, Norway produced 105 bcm (3.7 Tcf or 10 PJ/d) of gas (9.8% of world 

gas production) and Norway exported 96% of its 2011 gas production to other 

European countries, 95% as pipeline gas and 5% in the form of LNG.  This situation 

is very unusual for an OECD country.  Norway’s domestic gas consumption was a 

mere 4 bcm and most of that was related to fuel for upstream petroleum operations.  

Norway was ranked 6
th

 globally in gas production in 2011 and only 54
th

 in gas 

consumption.  Government ownership is throughout Norwegian’s gas industry which 

may explain this unlikely scenario and is the reason that it is difficult to compare with 
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nations who have little government ownership in their gas industries such as 

Australia. 

 

Domestic Gas Market 

Norway is a major producer and exporter of gas, but not a large consumer.  Indeed, 

domestic use of gas amounts to a very small percentage of the country’s gas 

production (around 4%); equivalent to less than 20% of the total domestic use of 

energy (Figure 70).  Total gas consumption had been declining and was only 

approximately 4 bcm per year in 2011.  Norway’s very low gas penetration in its 

domestic energy market is due to primarily the following: 

 an export driven gas policy; and 

 very low electricity rates reflecting an abundance of low cost hydro generated 

power 

In 2009 around 80% of the consumption occurred in the energy sector itself, in the 

upstream oil and gas extraction process.  Gas use for power was very small in 2009 – 

accounting for 3.5% of total power input.  Total consumption in the domestic market 

excluding power generation and upstream petroleum fuel requirements was less than 1 

bcm, of which the biggest consuming sector is industry, notably as gas is used as a 

raw material in chemical production.  Industry accounts for a further 15% of domestic 

gas consumption.  Consumption in the residential, commercial and transport sectors is 

minimal.  Unlike in many other IEA countries, gas is not a key source of power 

generation.  According to the Norwegian Administration, security of supply is not an 

issue in the poorly developed Norwegian downstream gas market.   

 

Figure 70.  Norway Gas Production & Consumption 
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Gas Exports 

Norway exports both pipeline gas and LNG supplies and it typically does not import 

gas supplies.  In 2011, the export of pipeline gas constituted over 95% of its gas 

exports.  Destinations for Norway gas included nine countries in 2010 (Figure 71) 

with Germany and the U.K. dominating at 57% of total exports.  Note that gas export 

to the Netherlands was 8% of total exports even though the Netherlands is also a large 

net exporter of gas.   

Norwegian gas is mostly exported by pipelines to other European countries and most 

Norwegian gas is sold under long term contracts. 

 Norway delivered close to 100 Bcm of natural gas in 2011 and most of its gas 

is sold and delivered to customers in Europe (that is, Continental Europe and 

the U.K.).  

 As of 2011, Norway was the world’s second largest exporter of pipeline gas 

after Russia.  Norway recently displaced Canada in this ranking as Canadian 

exports have dropped since 2005 and Norway’s have increased considerably 

since 2002. 

 Around 95% of Norwegian gas sales are delivered by pipelines and the 

balance by liquefied natural gas (LNG). 

 Growth in Norwegian gas sales post-2005 has primarily been to the U.K., and 

during 2010 Norway supplied the U.K. with approximately 28% of all gas 

consumed in the country. 

Figure 71.  Norway Gas Exports 

 

The Norwegian export pipeline system is reported to have a capacity of 120 BCM per 

annum.  With domestic consumption running at 4.5 BCM and LNG production at 5.7 

BCM, future Norwegian production is forecast to run at 130 BCM per annum.  With 

Europe becoming more reliant on gas imports, there was a plan to expand production 

in the Troll Field by 20 BCM per annum to increase exports from Norway.  Most 

significantly, this consent was refused by the Norwegian parliament.  Hence Norway 

http://www.regjeringen.no/en/dep/oed/Press-Center/Press-releases/2007/Troll-Future-Development.html?id=486412
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is in a position of having ample reserves to sustain a short term production boost, but 

instead seems to be choosing the path of restrained production which will favour an 

extended plateau at lower than maximum possible production levels but protect its 

domestic gas market security of supply.  

According to NPD estimates, 2011 shipments of Norwegian LNG totalled an 

estimated 150 PJ, up from 138 PJ in 2010. OECD European countries in 2010 

received about 74% of the total, with Spain importing almost half of that.  The U.S. 

imported about 5% or 26.8 PJ. Norway has long-term contracts with Spain's 

Iberderola and the U.S.'s El Paso.  Norwegian gas supplies 15% of Western Europe’s 

gas consumption needs. 

Norway became an LNG exporter in 2007 with the beginning of commercial 

production from the Snohvit gas field, Norway's first gas development in the Barents 

Sea.  Statoil operates an LNG export terminal and liquefaction facility at Melkoya, 

near Hammerfest.  The Melkoya facility, the first large-scale LNG export terminal in 

Europe, has a capacity of about 200 Bcf/y and is connected by pipeline with the 

Snohvit gas field.  The Snohvit field produced 0.2 Tcf in 2010.  The Melkoya facility 

is producing at full capacity and Statoil is currently studying the expansion 

possibilities of adding a second train.  Field development plans may be decided by the 

end of 2013, and additional LNG production could begin in 2018.  The project's 

expansion would likely be fed by the nearby Askeladd field, which is due onstream in 

2014 or 2015, and other new projects in the area. 

Gas Infrastructure 

The total length of Norway's gas pipelines is currently 8,100 kilometres.  All gas 

pipelines on the Norwegian Continental Shelf with third party customers are owned 

by a single joint venture, Gassled, with regulated third party access.  The Gassled 

system is operated by the independent system operator, Gassco AS, a company 

wholly owned by the Norwegian State.  In 2010, the Gassled system transported 97.3 

bcm(3.4 Tcf) of gas to Europe. 

Norway operates several important gas pipelines which connect directly with other 

European countries, specifically France, the U.K., Belgium, and Germany (Figure 72).  

Franpipe has a capacity of 692 PJ/a and exports gas to Dunkirk, France.  Zeepipe I, 

IIA, and IIB have a total capacity of 2,384 PJ/a, and transport gas to Zeebrugge, 

Belgium.  Europipe I and II, with a total capacity of 1,423 PJ/a, export to Dornum, 

Germany, while Norpipe, with a total capacity of 572 PJ/a, runs to Emden, Germany.  

Vesterled, capacity 463 PJ/a, links to St. Fergus, Scotland, while Langeled, capacity 

893 PJ/a, links to Easington on the east coast of England.  These pipelines are all 

operated by Gassco. Some pipelines run directly from Norway's major North Sea 

production facilities to Gassco-owned processing facilities in the receiving country, 

while other pipelines connect Norway's onshore processing facilities to other 

European markets. 
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Figure 72.  Norwegian Gas Export Pipeline System 

 
 

No gas storage exists in Norway and there is no integrated downstream gas 

infrastructure.  Small-scale LNG distribution has become a Norwegian alternative to 

gas transmission and distribution networks.  In 2007, there were around 30 LNG 

reception terminals in operation in Norway. 

An LNG liquefaction export facility exists at Hammerfest LNG, Snøhvit, Norway.  

This facility monetises remote North Sea gas fields.  The annual export capacity is 

5.75 bcm of LNG (4.2 million tonnes of LNG per year).  The facility started 

production in September 2007.  Partners in the Snøhvit licence and Melkøya are: 

Statoil (36.79%) (operator), Petoro (30%), Total E&P Norge (18.40%), GDF SUEZ 

E&P Norge (12%) and RWE Dea Norge (2.81%). 

Gas Production 

In May 1963, Norway asserted sovereign rights over natural resources in its sector of 

the North Sea. Exploration started on July 19, 1966, when Ocean Traveller drilled its 

first hole.  Initial exploration was fruitless, until Ocean Viking found oil on August 

21, 1969.  By the end of 1969, it was clear that there were large oil and gas reserves in 

the North Sea. 

 

All of Norway’s gas production is from offshore gas fields and production platforms 

located in the North Sea.  Norway produced 3.64 Tcf of dry natural gas in 2011, down 

slightly from the 3.76 Tcf produced in 2010.  The dip in production level was assessed 

by the Norwegian Petroleum Directorate (NPD) to have been largely market-driven.  

Production has been generally increasing since 1993 and NPD forecasts it will reach 

3.96 Tcf in 2015.  Total gross gas production was 5.25 Tcf in 2011, of which 1.38 Tcf 

(26%) was reinjected to enhance oil production. 

http://en.wikipedia.org/wiki/Sn%C3%B8hvit
http://en.wikipedia.org/w/index.php?title=Ocean_Viking&action=edit&redlink=1
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Norway's single largest gas field is Troll, which produced 0.9 Tcf in 2010, according 

to NPD, representing about one-quarter of Norway's total gas production.  The three 

other largest producing fields in 2010 were Ormen Lange (0.7 Tcf), Asgard (0.4 Tcf), 

and Sleipner Ost (0.3 Tcf).  These 4 fields account for about 60% of Norway's total 

gas production. 

According to BP, Norway had 73 Tcf of proven gas reserves as of the end of 2011.  

Despite the maturation of its major natural gas fields in the North Sea, Norway has 

been able to sustain annual increases in total gas production by continuing to develop 

new fields.  Norway’s R/P ratio for gas at the end of 2011 was 20.4 years, slightly 

higher than most gas rich OECD countries (with the exception of Australia). 

Investment of US$29 billion in oil and gas activity is planned for 2012. Norway's 

national statistics bureau reported investments of US$21 billion in 2011, when 45 

exploration wells were drilled and 16 discoveries were made. 

Gas Policy 

Norway has nationalised most of its gas industry in order to control it and to reap the 

considerable economic rent that it generates.  As is the case with the oil sector, Statoil 

dominates gas production in Norway.  State-owned Gassco is responsible for 

administering the gas pipeline network. The company also manages Gassled, the 

network of international pipelines and receiving terminals that exports Norway's gas 

production to the U.K. and continental Europe. 

A number of international oil and gas companies, including ExxonMobil, 

ConocoPhillips, Total, Shell, and Eni have a sizable presence in the gas and oil sectors 

in partnership with Statoil.  Norway doesn't take a royalty share of its oil and gas 

production.  Instead, Norway makes all of its money by taxing the producers' profit - 

plus taking a substantial equity share in many projects, plus earning stock dividends 

from a government-controlled oil and gas company.  Norway deposits 100% of its oil 

and gas revenues into its sovereign wealth fund - worth about $540 billion as of late 

last month. It then withdraws an average of 4 percent a year to help pay for public 

services.  Norway, a nation of just under 5 million people, once used a royalty system 

to take a share of oil and gas wealth but phased it out because the government decided 

a profits-based tax would work better than a gross-based royalty at aligning the state's 

interests and the companies' interests. 

Norway's income tax on oil and gas profits has two components: 28% tax on profits 

(the same income tax charged on all businesses in Norway), and a special 50% tax on 

profits from offshore oil and gas production, for a total tax of 78%. Note that all of 

Norway's oil and gas production comes from offshore federal leases. 

Norway provides a model for how a collaborative approach to innovation and trade 

can build and extend a unique competitive economic advantage.  Today Norway is a 

world leader in arctic and deep-sea oil and gas exploration.  But it wasn’t always so.  

When oil was discovered offshore Norway in the late 1960s, the environmental and 

technological challenges were immense.  Norway had to learn how to produce oil and 

gas safely and environmentally responsibly, in some of the most extreme weather 

conditions in the world.  Over many decades, Norwegian governments, industries, and 
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research and academic institutions worked together to attract outside investment, and 

build a cluster of technological expertise.  This full supply chain cluster not only 

enabled Norway to produce significant wealth through the exploration and production 

of their natural resources, but has given them the ability to export that knowledge and 

technology, around the world, to solve similar challenges.  It has also led to the 

creation in Norway of new related clusters, such as shipbuilding.   

 

Norway has neglected the development of a domestic gas market and elected to 

simply export gas to other European countries that had already developed a domestic 

gas market. 

 

The historic agreement between Norway and Russia, which defined their maritime 

boundaries in the Barents and Arctic Seas and resolved their 40-year old dispute, was 

fully ratified by both governments in early 2011 and went into effect in July 2011.  As 

a result of the agreement, Norway gained an additional 54,000 square miles of 

continental shelf, according to the NPD.  The agreement requires the two countries to 

develop jointly oil and gas deposits which cross over their boundaries, a 109,360 

square mile maritime area which straddles their economic zones in the Barents and 

Arctic Seas. 

International oil majors have a sizable presence in Norway. The Norwegian 

government's subsidy of oil and gas exploration, introduced in 2005, refunds 78 

percent of the exploration costs to the companies.  In addition, taxes from onshore oil 

activities and from liquefied natural gas (LNG) shipped overseas were reduced, which 

has attracted additional international investment.  The Norwegian government is 

focused on increasing recovery in producing fields, further exploring producing areas, 

opening new areas to exploration, as well as developing new subsea technology, in 

which Norway is already a global leader. 

In 1972, the Norwegian State Oil Company, Statoil, was formed, and two years later 

the Statfjord field was discovered in the North Sea.  In 1979, the Statfjord field 

commenced production, and in 1981 Statoil was the first Norwegian company to be 

given operator responsibility for a field, at Gullfaks in the North Sea.  Statoil merged 

with Norsk Hydro’s oil and gas division on 1 October 2007.  The new company was 

given the temporary name of StatoilHydro, and became a company with significant 

clout for international expansion.  The company changed its name back to Statoil on 1 

November 2009.  It is now an international energy company that is 67%-owned by the 

Norwegian government and is the largest operator in Norway, controlling 80% of 

Norway's oil and gas production. It also has interests in more than 30 other countries.  

State-owned Petoro manages the commercial aspects of the government's financial 

interests in petroleum operations and associated activities.  It acts as the licensee for 

production licenses and companies.  
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13 Case Study – Russia’s Domestic Gas Policy 
 

 

Russia is rich in energy resources.  Russia is the largest gas reserves holder in the 

world with 43.3 trillion cubic meters (tcm) accounting for 23% of world’s proved 

reserves and produces 16% of global gas production.  Russian gas production 

consistently exceeds domestic consumption; therefore Russia is a net gas exporter.  

Until 2009, 100% of Russian exports was exported to the west; to Europe (148 billion 

cubic meters, bcm), Ukraine (55 bcm) and Turkey (26 bcm).  Russia plays an 

exceptional role in supplying the international economy with energy resources.  It 

produces considerably more coal, oil and gas than it needs for domestic consumption.  

Russia produces about 10 to 11.5 % of world total primary energy supply (TPES), 

which is five-times more than its share in world population and GDP.  This appears to 

be indicative of a position of economic strength, but at the same time this means that 

Russia is susceptible to the overall dependence of its economy on the profits for 

export of energy resources.  There is a general consensus in Russian society that the 

orientation toward raw resources in the Russian economy should be dealt with in a 

proactive way.   

 

In the 1980’s Soviet Union had an estimated R/P ratio of 68 years for gas.  The USSR 

exported less than 10% of its gas production which created about 15% of its hard 

currency earnings.  The dismantlement of the Soviet Union in 1991 took place when 

close to 100 percent of manufacturing was state-owned and, consequently, each 

successor state took over the control of the assets on its own territory.  In Russia that 

resulted in an emergence of such state-owned energy giants as Gazprom for gas, and 

Rosneft for oil.  Notably, the international strategies of such resource-based state 

enterprises in various countries are to some extent influenced by the course of state 

foreign policy.  In Russia this is done partly through the state‘s controlling share in 

those companies, which directly affects the composition of their Boards, and partly 

through informal pressure. 

In recent years Russia has identified the gas sector as being of key strategic 

importance. The share of gas as a primary energy source is remarkably high at 50% 

compared to the rest of world.  Russia has the world’s largest gas reserves, mainly 

owned and operated by the Russian monopoly Gazprom, which produces 94% of 

Russia's gas production.   

Currently Russia is the second largest gas producing nation, second only to the U.S.   

In 2011, Russia produced 18.5% of the world’s total gas production and its domestic 

gas market consumed 70% of this production while the remaining 30% was exported.  

Russia is the second largest consumer of gas worldwide, again second only to the 

U.S., and in 2011 Russia consumed 13.2% of world gas consumption.  In 2010, 

Russia’s R/P for gas was 80 years given its proved reserves of 1570 Tcf.  While 

Russia imports and exports pipeline gas it is a net exporter of pipeline gas with net 

pipeline gas exports amounting to 80% of its total net gas exports with the remaining 

20% exported in the form of LNG.  Russia provides nearly a quarter of the gas used in 

the European Union.  Much of that is transported via pipelines passing through the 

Ukraine and has resulted in a number of disputes between the two countries.   

http://en.wikipedia.org/wiki/Gazprom
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Gazprom was created in 1989 when the Ministry of Gas Industry of the Soviet Union 

transformed itself into a corporation, keeping all its assets intact.  The company was 

later privatized in part, but currently the Russian government holds most of the 

control.   

Gazprom for years has been a dominant player in the gas market through the use and 

control of pipelines.  It exports gas to more than 30 countries and meets a quarter of 

Europe’s needs.  The main export markets of Russian natural gas are the European 

Union and the CIS. Russia supplies a quarter of the EU gas consumption, mainly via 

transit trough Ukraine (Soyuz, Brotherhood) and Belarus (Yamal-Europe pipeline). 

The main importers are Germany (where links were developed as a result of 

Germany's Ostpolitik during the 1970s), and also Ukraine, Belarus, Italy, Turkey, 

France and Hungary. 

 

Russia exports less than one third of its gas production.  The majority of exports are to 

OECD Europe, though a significant amount still goes to former republics.  But the 

amount going to Ukraine, Belarus and Moldova is not documented in the BP statistics, 

and is presumably included with Russian consumption data.  The structure of Russian 

gas production makes exports vulnerable to any down turn in production and / or 

increase in domestic consumption.  Gazprom delivers gas to 25 European countries, 

the only major exceptions being Spain and Portugal.  The vast majority of Russian gas 

in Europe is sold on long-term 20—25 year contracts, although recently the subsidiary 

Gazprom Marketing and Trading has been increasingly active in the short-term sales 

business. 

 

Figure 73.  Russian Gas Imports as a % of Domestic Consumption (2006) 

 
 

For years, Europe has been at the mercy of Russian gas suppliers (Figure 73).  And in 

2006, Europe bore the brunt of a pricing dispute when Russia simply turned the gas 

off. Nothing flowed through the pipes.   Again, in 2009, Russia switched off the flow 

of gas, but this time, only to the Ukraine over another pricing dispute.  Other parts of 
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Europe received limited amounts of gas.  And just to prove a point, in February – in 

the middle of a cold snap during a mild northern winter – the Russian state-owned gas 

company, Gazprom decided that it would only supply the amount of gas it was 

contractually bound to supply and nothing more.  

Russian gas production is subject to one of three pricing derivations.  Pipeline gas 

exports from Russia to Europe are priced utilising Western oil linked long term 

contracts (OPE).  Pipeline exports from Russia to FSU countries and China are priced 

utilising the bilateral monopoly (BIM) pricing mechanism.  Finally, all Russian gas 

supplies to its domestic gas market are priced by the Government at pricing levels far 

less than that received for exports.  Gas penetration in Russia is very high reflecting 

this subsidised gas price level.  

 

With oil and gas prices diverging, Gazprom has come under increasing pressure to 

link more of its long-term supply agreements to spot gas markets instead of oil.  

Gazprom has been accused of abusing its position of dominant gas supplier to Europe 

to manipulate gas market prices by insisting on oil indexation.  Russia has in the past 

defended the pricing methodology as a protection for new gas investment in Europe 

since oil linked GSA’s have less volatile gas pricing then GSA’s indexed to European 

spot gas prices.  However, recently Gazprom senior management has stated that it is 

more willing to index long-term gas contracts to spot prices now that European gas 

hubs are becoming more liquid.  Russian gas exports to Europe have declined recently 

as LNG supplies have become more plentiful and Europe diversifies its supply base to 

diminish its reliance on Russian gas imports. 

 

Historically, more than 50% of Russian gas production has come from 3 giant fields - 

Urengoy, Yamburg and Medvezhye.   

 

Russia has developed an extensive network of gas pipelines (Figure 74) and has the 

world’s second largest gas storage capacity (second only to the U.S.) in order to 

ensure reliable gas supply.  Gazprom's Unified Gas Supply System (UGSS) includes 

158,200 kilometres of gas trunklines and branches.  The UGSS is the largest gas 

transmission system in the world.  Gazprom is a vertically integrated company which 

dominates both upstream and downstream activities.  It owns all main gas-processing 

facilities in Russia, operates the country's high pressure pipelines and has (since 2006) 

a legal export monopoly.  Other gas producers, such as Russia's second largest gas 

company Novatek, are forced to use Gazprom's facilities for transmission and 

processing. 

 

Russia recently commissioned a new $8.3 billion 1,200 km gas pipeline under the 

Baltic Sea directly linking Germany with Siberia’s vast gas reserves in order to 

maintain its strong share of gas imports to Europe.  Previously 80% of Russian 

pipeline gas supplies were transported to Europe through the Ukraine and Belarus, 

where pricing and payment disputes have caused major gas supply disruptions to 

Europe.   
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Figure 74.   Russia's Major Gas Pipeline Grid 

 

 

Russia has 2,300 PJ’s of gas storage working gas capacity (equal to 11.5% of its 

annual gas production volume) and a maximum gas storage deliverability capacity of 

22 PJ/d (equal to approximately 40% of Russia’s average day gas production rate).  

While all of Russia’s underground gas storage facilities are derived from converted 

depleted gas fields, Russia is currently building two large gas storage facilities 

utilising high performance salt cavern fields.  Russia plans to nearly double its gas 

storage deliverability to 35.5 PJ/d by 2020.    

 

Russia’s domestic gas market was equal to 70% of its gas production in 2011 and 

therefore continues to dwarf exports (Figure 75).  Russia has a population of 143 

million and gas consumption per capita of nearly 3.0 10
3
m

3
/person/year.  This 

compares to only 1.1 for Australia.  Russia’s gas share of primary energy is among the 

highest globally at 50%; more than twice that of Australia.  Russia’s energy policy of 

providing low price gas to its domestic market has been an ongoing catalyst for the 

growth of its domestic gas market.  This policy continues despite much higher 

netback prices from gas exports to Europe.  Russia’s gas policies protect its domestic 

gas market in terms of security of supply and pricing from any gas export activity. 
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Figure 75.  Historical Disposition of Russian Gas Production 

 
 

According to Jensen Associates, in the early 2000s domestic gas prices in Russia were 

as low as 25% of export prices on a netback basis.  Gazprom (2010) reports that even 

in 2007 and 2008, average wellhead gas prices for the Russian domestic market were 

about 50% of the wellhead prices for the CIS countries (former Soviet Union 

republics except the Baltic States) and Baltic states, and about 21 to 25% of the 

wellhead prices for export gas to Europe.  Russian domestic gas prices in 2008 

increased to an equivalent of around $2/Mcf (dollars per thousand cubic feet) from 

$1.50/Mcf in 2007.  Gazprom is planning to increase its domestic prices even further 

by 2014 to “meet the principles of equal yield of gas supplies to the foreign and 

domestic markets” (Gazprom, 2010).  It estimates that such price would be around 

$4.50/Mcf in 2014.  This price is still lower than the expected netback price for 

European exports after deducting export duties and transportation cost to Europe. 

 

At a peak of gas prices in 2008, Russian gas export revenue was $69 billion, while in 

2009 it was reduced to $42 billion, close to annual gas export revenue in 2006- 2007 

(Central Bank of Russia, 2010).  In trade and economic terms, the EU is Russia‘s first 

partner and Russia is certainly one of the most important partners of the EU, and in 

particular, its first energy supplier. 

 

Russia commenced LNG exports in 2009 with the Sakhalin LNG project which 

started to serve the Asian market, primarily Japan and South Korea.  Russia is 

diversifying its export customer base and is planning another LNG export project at 

Yamal (Figure 73).  

 

In September of 2012 EU anti-trust investigators announced the start of a probe into 

Gazprom’s selling of gas in central and eastern Europe.  This investigation is seeking 

to discover whether Gazprom has unfairly linked oil and gas prices; if it has blocked 

cross-border trade; and if it has stopped diversity of supply.  Any such actions would 

breach the EU competition rules.  Once a decision is made, the potential penalties 
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could be harsh.  Gazprom could be fined up to 10% of its European revenue, which 

would total nearly $5 billion, if shown to be culpable. 
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14 Case Study – Texas Domestic Gas Policy 
 

Texas is the leading gas producer state in the U.S., accounting for approximately 30% 

of total U.S. gas production.  In the early days of Texas oil production, gas found with 

oil was largely considered a nuisance and was often flared (burned off) at the 

wellhead.  Although some Texas cities and towns located near oil fields began using 

gas for energy, it was not until the State banned flaring after World War II that oil 

producers began to find new markets for natural gas.  Two pipelines that once carried 

crude oil to the East Coast were converted to carry gas and a new gas pipeline to 

California was built, setting the stage for strong gas production growth in the 1950s 

and 60s.  Texas gas production reached its peak in 1972 at more than 9.6 Tcf of 

annual production.  Output declined steadily to less than three-fifths of that level by 

2005, but has subsequently increased to approximately four-fifths of the 1972 peak 

production level.  

Texas gas production levels have also been maintained by an increasing number of 

production wells, which are now at an all-time high.  Today many of the new 

exploration and production activities in Texas involve gas rather than oil.  Most of the 

gas production in the U.S. is concentrated around Texas and the Gulf of Mexico.  The 

U.S. is the world’s largest gas producer and nearly half of the production occurs in 

Texas and Louisiana.  Texas accounted for 28% of U.S. marketed gas production in 

2011 or 150 Bcm (14.6 Bcf/d)).  Texas has a total of 163 gas production plants and 

the number of active gas wells has risen to over 100,000 by 2011 (Figure 76).  

Figure 76.  Historical Texas Gas Production 

 

The population of Texas as of 2011 was 25.7 million or only 8.2% of the total U.S. 

and yet Texas consumed nearly 20% of the total U.S. gas consumption.  This reflects 

the goal of value adding to gas that large gas producing regions commonly embrace in 

order to avoid the natural resource curse symptoms.  The per capita use of gas in 

Texas in 2011 was 3.66 10
3
m

3
/a, which is 330% higher than Australia.  It is obvious 

that Australia has neglected its domestic gas market compared to most other gas 

producing regions in OECD countries.  

http://www.eia.gov/state/state-energy-profiles.cfm?sid=TX
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The petroleum industry accounts for 14.9% ($159.3 billion) of Texas’ gross state 

product. 

Infrastructure 

Texas has a vast network of underground gas storage facilities, gas hubs and gas 

transmission pipelines.  As of 2008, Texas had 94,000 km of large diameter, open 

access, economically regulated gas transmission pipelines (Figure 77).  An expansive 

network of interstate gas pipelines extends from Texas, reaching consumption markets 

from coast to coast, including those in California, the Midwest, the East Coast, and 

New England.  Gas is also supplied to Texas via pipelines entering the State from 

New Mexico, Oklahoma, and Mexico.  Intrastate gas pipelines operate within State 

borders and link gas producers to local markets and to the interstate pipeline network.  

Approximately 29% of the total gas pipelines in the U.S. are intra-state pipelines.  

Intra-state pipelines in Texas account for 77% of the gas pipeline in the State.  

Figure 77.  Texas Gas Pipeline Grid 

 
 

Texas has 7 gas market hubs located in both East and West Texas, more than any 

other State, and its underground gas storage capacity is among the highest in the 

Nation.  A majority of the State’s 34 active storage facilities are depleted oil and gas 

fields converted for gas storage use, and the others were developed in subsurface salt 

dome deposits.  These facilities allow Texas to store its gas production during the 

summer when national demand is typically low and to ramp up delivery quickly 

during the winter months when markets across the country require greater volumes of 

gas to meet their home heating needs.  However, due to the growing use of gas for 

electricity generation in the U.S., Texas has occasionally withdrawn gas from storage 

during the summer months to help meet peak electricity demand for air-conditioning 

use. Gas storage facilities are also used to mitigate gas production outages due to 

hurricane activity and gas plant outages.  Gas storage capacity in Texas was 685 PJ’s 

of working gas capacity as of 2007 - 17% of total U.S. gas storage capacity and the 

fourth largest capacity of all U.S. states. 

Regional Gas Market 
Texas consumes more gas than any other State and accounts for nearly one-fifth of 

total U.S. gas consumption.  Texas gas demand is dominated by the industrial and 

http://www.window.state.tx.us/specialrpt/energy/exec/gas.html
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electric power sectors, which together account for more than four-fifths of State use.  

Due to its large population and an energy-intensive economy, Texas leads the Nation 

in energy consumption, accounting for more than one-tenth of total U.S. energy use.  

Energy-intensive industries in Texas include aluminium, chemicals, forest products, 

glass, and petroleum refining. 

Gas was used to produce 48.9 percent of the electricity generated in Texas in 2006, 

making it the most common fuel used for electricity generation in the state.  It has 

fewer harmful emissions than coal, Texas’ next-leading source of electricity 

generation. 

Gas consumption in Texas peaked at 4.3 Tcf in 2000  (nearly 5 times Australia’s 2011 

gas consumption) and declined to 3.3 Tcf in 2010 due to a high price period that 

resulted in major demand destruction in the petrochemical sector of the market.  Gas 

demand appears to be on the rebound due to recent low gas prices.   

Texas leads the nation in gas consumption per capita (volumes delivered to 

consumers), followed by California, Louisiana, New York and Illinois. 

 The 2008 consumption figure includes 1.44 Tcf (45.7% of the state total) for 

electricity generation, 1.35 Tcf (42.9%) for industrial purposes, 0.19 Tcf (6.0%) 

for direct residential purposes, and 0.17 Tcf (5.4%) for direct commercial usage.  

 In Texas, net electricity generation fired by gas totalled 11,478 thousand mega-

watt hours (MWh) in November 2008, accounting for 18.7% of the U.S. total. To 

provide this electricity generation, 96.562 Bcf of gas were used, equal to 19.9% of 

the U.S. total.  

 Gas-fired plants accounted for 41.4% of Texas electricity generation in November 

2008. In Texas, about 43% of households use gas directly for home heating, 

compared to 51.2% throughout the U.S. 

Economic impact 
Oil and gas production in Texas, although not as great as in the past, remains an 

important source of economic benefit, in terms of value, jobs created, and taxes.  

According to the Texas Comptroller’s input-output model of Texas’ economy, the 

total economic value of oil and gas is 2.9 times the value of production.  Additionally, 

19.1 jobs are created per million dollars of oil and gas production.  Assuming oil and 

gas prices of $25/bbl and $5/Mcf, and year 2002 annual production of 366 MMbbl 

and 5.7 Tcf, wellhead value exceeds $37 billion.  Annual gas value was 3.1 times that 

of the oil wellhead value to Texas.  In terms of economic value trickled down through 

the Texas economy and jobs created, this figure equates to nearly $110 billion and 

719,115 jobs.  Severance, ad valorem, and indirect taxes provide additional economic 

benefits of more than $6 billion to Texas.  From 1975 to 2006 the percent of Texas 

total gross state product supplied by the petroleum industry has averaged about 15% 

(Figure 78).  
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Figure 78.  Petroleum Industry Gross State Product (Texas) 
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15 Case Study – U.S’s Domestic Gas Policy 
 

 

Gas Industry 

The U.S. has been the undisputed leader in the global gas industry in terms of size, 

efficiency and sophistication.  During the past 120 years, approximately 839 Tcf of 

gas has been produced in the U.S.  For comparison purposes, Australia produced 

approximately 2 TCF in 2011.  By 1949, the U.S. was producing from 5,000 gas wells 

and 2,500 oil wells.  Australia has not even drilled 7,500 wells throughout its history 

to date.  

 

For example, even though underground gas storage was first developed in Canada, 

currently the U.S. leads the world in gas storage facilities, gas storage technology and 

gas storage applications with Canada, Russia and Europe following in that regard.   

 

The U.S. gas industry has recently cycled to another low gas pricing period with the 

commensurate influences on its gas industry.  Gas producers are re-positioning their 

gas supplies to preferentially liquids rich gas production in order to supplement 

revenue from gas fields.  Significant gas reserve write downs are occurring, 

particularly with respect to dry shale gas fields.  Pipeline gas imports from Canada 

and LNG imports from overseas are being reduced as the U.S. is becoming self 

sufficient in gas – a major surprise to everyone.  Gas demand is growing as a result of 

the power generation sector despite demand destruction due to the global financial 

crisis impact on both the industrial and residential/commercial sectors (Figure 79).  A 

rebound in the once large U.S. petrochemical sector utilising gas feedstock is 

expected.   

 

The structure of the gas industry in the L48 U.S. has changed dramatically since the 

mid-1980's.  Prior to this, the structure of the gas industry was simple, with limited 

flexibility and few options for gas delivery.  Exploration and production companies 

explored and drilled for gas, selling their product at the wellhead to large 

transportation pipelines.  These pipelines transported the gas, selling it to local 

distribution utilities (gas reticulation companies), who in turn distributed and sold that 

gas to its customers.  The prices for which producers could sell gas to transportation 

pipelines was federally regulated, as was the price at which pipelines could sell to 

local distribution companies.  State regulation monitored the price at which local 

distribution companies could sell gas to their customers. 

The U.S. gas industry today has changed dramatically, and is much more open to 

competition and choice.  Wellhead prices are no longer regulated; meaning the price 

of natural gas is dependent on supply and demand interactions.  Interstate pipelines no 

longer take ownership of the natural gas commodity; instead they offer only the 

transportation component, which is still under federal regulation.  Local gas 

distribution companies continue to offer bundled products to their customers, although 

retail unbundling taking place in many states allows the use of their distribution 

network for the transportation component alone.  Large end users may purchase gas 

directly from any number of different suppliers but typically their supplier is a 

wholesale marketing or trading company as opposed to a gas producer or a retailer.  
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One of the primary differences in the current structure of the market is the existence 

of natural gas marketers.  Marketers serve to facilitate the movement of natural gas 

from the producer to the end user.  Essentially, marketers can serve as a middle-man 

between any two parties, and can offer either bundled or unbundled service to its 

customers.  Thus, in the structure mentioned above, marketers may be present 

between any two parties to facilitate the sale or purchase of gas, and can also contract 

for transportation and storage.  Marketers may own the gas being transferred, or may 

simply facilitate its transportation and storage.  Essentially, a myriad of different 

ownership pathways exist for gas to proceed from producer to end user. 

Figure 79.  US Gas Supply/Demand Trend 

 

 

As of 2007 

 There were over 6,300 gas producers operating in the U.S. 

 There are over 530 gas processing plants in the U.S., which were responsible 

for processing almost 15 Tcf of gas and extracting over 630 million barrels of 

natural gas liquids in 2006.  Most of these are not owned by gas producers but 

rather by midstream companies.  

 There are about 160 pipeline companies in the U.S., operating over 480,000 

km of high pressure pipeline.  Of this, 290,000 km consist of interstate 

pipelines. This pipeline capacity is capable of transporting over 148 PJ/d from 

producing regions to consuming regions (211% of the average day demand 

rate in the U.S. in 2011); 

 There are about 123 gas storage operators in the U.S., which control 

approximately 400 underground gas storage facilities.  These facilities have a 

storage capacity of 4,059 PJ of gas, and an average daily deliverability 

capacity of 85 PJ/d (120% of the average day gas demand rate in the U.S. in 

2011) 
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 The status of the gas marketing segment of the industry is constantly changing, 

as companies enter and exit from the industry quite frequently.  As of 2000, 

there were over 260 companies involved in the marketing of gas.  It is 

estimated that only 20% of physical gas delivered to end users was supplied 

directly by gas producers.  The volume of non-physical gas in the paper 

market that marketers handle is very large, and is typically much greater than 

the actual physical gas demand.  This activity is an indication of a vibrant, 

transparent commodity markets for gas.  In 1998, it is estimated that the 

volume of gas transactions done by gas marketing companies was 270% of the 

US gas demand.   

 There are about 1,200 gas distribution (reticulation) companies in the U.S., 

with ownership of over 1.9 million km of distribution pipe. 

 There were 453,000 producing gas wells.  

 

Gas Production 

L48 U.S. gas production reach a record level of 23.7 Tcf (averaging 65 PJ/d) in 2011, 

surpassing the previous 1972 production peak of 21.4 Tcf (averaging 58.6 PJ/d) 

(Figure 80).  Gas production in the U.S. typically runs at 98% of maximum 

deliverability capacity regardless of gas demand patterns (Figure 81).  U.S gas 

production is growing at twice the rate of domestic demand (Figure 79), resulting in 

excess supplies and historically low prices.  U.S. gas prices dropped to levels not seen 

for the past 10 years and imports of both pipeline gas from Canada and LNG supplies 

from overseas continued to decline and the U.S. appears to be on the path of not only 

becoming self sufficient in gas but a net exporter of gas with LNG export facilities 

currently awaiting approvals and licensing.  These approvals will not come without a 

demonstration that the U.S. domestic gas market is no worse off and hopefully better 

off as a result of any LNG export activity from the L48 U.S.  More on this topic is 

contained under the export policy section. 

 

Figure 80.  Historical L48 Gas Production 

 
 

This recent growth is primarily driven by robust on-shore shale gas production, which 

accounted for a third of total U.S. dry natural gas production by December 2011.  This 

is up from 23% the previous year and just 13% three years ago.  On any given day, 

gas supply is sourced from a combination of sources including:  gas production, gas 
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storage withdrawals, LNG gasification at one hundred peak shaving facilities 

distributed in the gas reticulation grid and LNG gasification at LNG import terminals.  

 

One of the competitive advantages of North American gas supplies is the extremely 

high capacity utilisation rates associated with the upstream sector (Figure 80).  Unlike 

many parts of the world, including Australia, gas wells in Canada and the U.S. flow at 

constant and optimal gas production rates to ensure maximum reserve recovery and to 

maximise the return on capital.  This “just in time” replacement of gas well 

deliverability and gas reserves has been a hallmark of North American gas production 

operations for over two decades and is a tremendous competitive advantage.  This was 

one of many responses by the gas industry as it had to become more efficient when 

exposed to low gas price cycles.  Gas producers in North America are price takers as 

opposed to price setters and therefore must aggressively manage their cost structure.   

 

Figure 81.  US Gas Production Capacity Utilisation 

 

There appears to be a major misunderstanding in Australia regarding how North 

American gas producers cope with and respond to periods of low gas prices as the gas 

market typically cycles from high to low priced periods.  In the short term, and in 

relation to existing producing wells, the supply of gas is relatively inelastic in 

response to changes in the price of gas.  Contrary to some views, producers do not 

routinely shut in wells when natural gas prices are low.  There are several economic 

drivers that provide an incentive for producers to continue producing even in the face 

of lower prices.  

 First, if production is halted from a gas well it may not be possible to restore 

the well's production due to reservoir and wellbore characteristics.  

 Second, the net present value of recapturing production in the future may be 

negative relative to producing the gas today -- i.e., it may be better to produce 

gas today than to wait until the future to produce the gas.  If a producer 

chooses not to operate a well, the lost production cannot be recovered the next 
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month but is instead is deferred potentially years in the future.  There are no 

guarantees that the prices for gas in the future are going to be higher than 

prices today.  

 Third, some gas is produced in association with oil, and in order to stop the 

flow of gas, the oil production must be stopped as well, which may not be 

economic.  

 Finally, a producer may be financially or contractually bound to produce 

specific volumes of gas at the spot price regardless of what that price is or pay 

liquidated damages.  

Furthermore, gas producers in North America understand that their costs are irrelevant 

with the exception of their variable operating expenses and royalty payment (i.e. their 

cash cost to produce gas).  Any contribution to sunk fixed costs is a bonus.  Long run 

marginal costs are only relevant when looking at long pricing periods and even then 

gas producers must strive to be in the lowest quarter percentile in terms of cost or else 

face the consequences.  This competition is what enables North American gas costs to 

remain relatively low despite the fact that gas basins are mature and unconventional 

gas is higher cost gas than high quality conventional gas.  Focussing on capital and 

production efficiency and cost reductions is an ongoing priority in North America 

unlike what we observe in Australia’s upstream industry. 

Producers and consumers react rationally to changes in prices.  Fluctuations in gas 

prices and production levels are a normal response of the competitive and liquid North 

America gas market.  While the price of the gas commodity fluctuates, it is this 

inherent volatility that provides the signals (and incentives) to both suppliers and 

consumers to ensure a constant move towards supply and demand equality. 

The upstream sector of the gas industry has essentially moved to “just-in-time” 

inventory management over the past three decades with no excess deliverability and a 

low R/P ratio of less than 10 years reflecting the time to find and connect new gas 

supplies to offset production declines and to accommodate demand growth.  Canada 

had to follow the U.S. in this regard in order to compete with low cost U.S. gas 

production.   

Domestic Gas Market 

The L48 gas market has been in decline over the last decade due to the global 

financial crisis and relatively high domestic gas prices.  2011 gas demand was up 

slightly over 2010 at approximately 25.6 Tcf (70 PJ/d average daily rate).  Changes in 

the pricing relationship between gas and coal fired power generators over 2011 caused 

a fundamental shift in the utilisation of these plants, with gas generation capacity 

increasing at the expense of coal fired generation capacity. 

 

The U.S. domestic gas demand is volatile with winter peak demands driven by the 

space heating market and winter weather patterns and a summer peak demand driven 

by the air conditioning sector and gas fired power generation’s role in the provision of 

peak and shoulder power.  This dual peak annual demand profile is served by a very 

flat, and therefore cost effective, gas production profile and large gas storage capacity 

that absorbs any and all differences between gas production and gas demand levels 

(Figure 82). 
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Plentiful gas supply and low prices has led to talk of the need to develop new 

domestic and foreign markets for gas and in 2011 seven LNG export projects were 

proposed in the U.S. with almost 14 PJ/d of capacity.  The electric markets also 

experienced low prices as fuel costs fell and demand remained stable.  Changes in the 

pricing relationship between gas and coal fired generators caused a fundamental shift 

in the utilization of these plants, with gas plant production increasing and coal plant 

output falling (Figure 83). 

 
Figure 82.  Historical US Gas Supply/Demand 

 
 

 

Figure 83.  Dispatching of Coal Vs Gas Fired Power Generation 

 
 

The chemicals industry consumes more than 10% of the gas in the U.S.  In only a few 

short years in the 1990’s, the U.S. went from having the lowest priced gas in the 

industrialized world to one of the highest priced gas markets.  The chemicals industry 
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went from posting the highest trade surplus in the late 1990s to becoming a net 

importer by 2002.  In February of 2006, 120 new chemical plants – each costing more 

than $1 billion – were being built around the world.  Only one was being constructed 

in the U.S. 
 

The price of gas – which is used as a feedstock in nitrogen production – accounts for 

as much as 90 percent of the cost of producing nitrogen fertilizer.  16 fertilizer plants 

have permanently closed across the U.S. since the price of gas began to increase 

substantially in 2000 and 2001.  The U.S. fertilizer industry, which typically supplied 

85% of its domestic needs from U.S. based production during the 1990s, now relies 

on imports for nearly 45% of nitrogen supplies.  The prices paid by farmers for the 

major fertilizer materials reached the highest level on record during the spring of 

2005.  In the Midwest at the beginning of 2000, anhydrous ammonia, a key source of 

fertilizer, was selling for $160 to $170 a ton.  By 2005, the price per ton had risen to 

as high as $435 in some markets.   

 

This trend is reversing as several new gas feedstock petrochemical facilities have 

recently been announced in the U.S. due to the surplus of gas resources and low price 

environment that has returned to the U.S.  The U.S., Canada and the Middle East are 

currently the lowest cost sources of gas based petrochemicals (Figure 84) 

 

Figure 84.  Petrochemical Cost Curve by Country/Region, 
2010 

 
 

According to the Energy Information Administration, industrial demand for gas in the 

U.S. decreased 20% from 8.1 Tcf in 2000 to 6.5 Tcf in 2005 due to high gas prices 

over that five year period.  Real shipments over this 5 years period were down in 

plastics, chemicals, and the iron and steel industries.   According to the National 

Association of Manufacturers, the chemicals and plastics industries alone lost 250,000 

jobs and US$65 billion in business because of rising gas prices over that 5 year 

period.   
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Over the last decade, chemical companies in search of cheap raw materials have made 

some of their biggest investments outside the U.S., which is the world's largest 

consumer of plastics.  Dow Chemical announced it was building a $1.7 billion 

ethylene production plant in Freeport, Texas, scheduled to open in 2017.  Chevron 

Phillips said it will build a $1 billion chemical plant at its Baytown facility, largely 

because of cheap natural gas liquids and Shell is evaluating plans to build a major 

plant in Pennsylvania, which also would leverage cheap liquids to produce chemicals 

used in a broad array of products. 

As U.S. gas production has surged and gas prices fallen, the share of gas in the 

country’s electricity generation mix has grown rapidly, at the expense of coal.  Coal’s 

share of U.S. net power generation fell to 34% in March 2012, its lowest level since at 

least early 1973, from 42% the year before, according to the U.S. EIA.   

 

On any given day, the demand for U.S gas production is mainly driven by the 

following factors: 

 Weather 

 Demographics 

 Economic growth 

 Fuel competition 

 Storage 

 Exports 

 

U.S. gas pricing has declined since mid 2009 due to the shale gas supply boom and 

the global financial crisis.  The rise in indigenous gas production across North 

America, primarily driven by the U.S. and the increasing reliance on gas imports into 

Europe has resulted in a divergence in spot gas prices or hub prices between the two 

major world gas markets (Figure 84)   While Henry Hub gas prices were never 

correlated perfectly with gas prices in Europe and Asia, the disparity between Henry 

Hub and gas prices in other continents has been magnified since 2008.  In 2011, U.S. 

gas prices were 68% lower than prices in Japan and 55% lower than U.K. gas prices.  

 

Gas Exports/Imports 

Robust international trade across the North American pipeline infrastructure has been 

a hallmark of U.S., Canadian and Mexican gas markets for several decades.  The U.S. 

hosts 48 gas pipelines that can import or export up to 28 PJ/d across its borders with 

Canada and Mexico.  The U.S. is a net exporter of pipeline gas supplies to Mexico 

and a net importer of pipeline gas supplies from Canada.  The L48 U.S. was 

essentially self sufficient in gas until the mid 1980’s; after which it has been a net 

importer of gas.  Gas historically has been imported as LNG into eight coastal LNG 

facilities in the U.S. and via one LNG facility located on the east coast of Canada, and 

has been exported from one Alaskan facility for more than four decades.  NAFTA has 

solidified the long term trading of gas between Mexico, Canada and the U.S.  There 

are approximately 50 locations along the U.S. border where pipeline gas can be 

imported or exported into the U.S.  Additionally there are eight LNG import facilities 

along the east coast of the U.S.   

 

The U.S. exports pipeline gas to Mexico and Canada from the L48 but it has been in a 

net importer of gas for numerous decades with a heavy reliance on Canadian imports 

http://www.cnbc.com/id/47099050/
http://www.chron.com/?controllerName=search&action=search&channel=business&search=1&inlineLink=1&query=%22Chevron+Phillips%22
http://www.chron.com/?controllerName=search&action=search&channel=business&search=1&inlineLink=1&query=%22Chevron+Phillips%22
http://en.wikipedia.org/wiki/Natural_gas
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since the 1980’s.  This is may change due to the shale gas boom but not as radically 

and as fast as many in Australia might think.  The U.S. has a comprehensive gas 

export policy and gas exports will not be permitted from the U.S. to the extent that 

they materially adversely impact on the U.S. domestic gas market in terms of price 

pressure and/or security of supply erosion.   

 
Figure 85.  Atlantic Basin European Vs US Spot Gas Prices 

 
 

Alaska has been a net exporter of gas since 1969 but LNG exports from Alaska have 

declined precipitously as its domestic gas market is currently exposed to tight gas 

supplies from the Cook Inlet gas fields.  While Alaska has tremendous gas resources 

in the North Slope these resources have not been developed as yet and any future 

export project requires FERC approval.   
 

Only a few years ago, the U.S. industry was investing in facilities for substantial LNG 

imports in order to offset declining gas imports from Canada and declining U.S. 

domestic gas production.  As of 2011, the U.S. had 20% of global LNG re-

gasification capacity (170 bcm or 120 Mtpa), second only to Japan, and yet the U.S. 

imported only 10 bcm in 2011, equivalent to only 6% of import capacity (Figure 86).  

From 2002 to 2010 U.S. re-gasification capacity increased sevenfold in anticipation of 

LNG import growth.  There has been a significant amount of LNG capacity that was 

constructed in the U.S. based on the market expectations that existed in 2005 whereby 

the U.S. would become a major LNG import market.  Nothing could have been further 

from reality as we know it only five years later.  

 

The emergence of the domestic shale gas resource has eliminated the need for LNG 

imports in the foreseeable future and has resulted in plans to export LNG from the 

L48.  The sudden emergence of unanticipated shale gas production has resulted in 

stranded LNG import terminals and re-gasification assets in the U.S. and east coast of 
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Canada that were largely built less than 7 years ago.  This is a great example of how 

quickly indigenous gas production can improve due to technology improvements and 

innovation.  It is also a great example of how unreliable LNG trade between 

continents and regions can be in the long term and how security of gas demand is 

much higher in the domestic gas market than it is in LNG trade.  The domestic gas 

market will always be there to the extent that indigenous gas production is priced 

reasonably and indigenous gas always has a large transportation cost advantage over 

gas imports.   
 

Cheniere Energy’s Sabine Pass LNG, is the only proposed LNG export facility 

approved by the DOE to date.  The DOE has approved a 20 year LNG sale of up to 16 

Mtpa (2.2 PJ/d) from this facility which has four proposed trains.  With respect to the 

first 4.5 Mtpa train, 90% of its proposed export capacity is contracted by buyers in 

Korea, India and Spain.  LNG sellers from the U.S. are anticipating that buyers are 

likely willing to pay a price premium for the security and diversity that U.S. gas 

production provides as they seek to diversity their LNG gas supply portfolio.  The 

first two trains are expected to be on-stream in 2015.   

 

Figure 86.  US LNG Re-gasification Capacity Vs LNG Imports 

 

 

As one would expect, the increase in U.S. L48 indigenous gas production to record 

levels in 2011 has not only reduced LNG imports to the U.S. but has also reduced net 

pipeline gas imports from Canada and increased net pipeline gas exports to Mexico, 

thereby reducing Mexico’s reliance on LNG imports (Figure 87).   

 

Gas Infrastructure 

The pipeline infrastructure linking Canada and the U.S. operates virtually as an 

interconnected system having many interconnections.  The interstate pipeline system 

in the U.S. consists of about 340,000 km of high pressure large diameter pipelines.  

The U.S. intra-state high pressure gas transmission systems serve regional markets 
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and they add another 148,000 km of gas pipelines to the U.S. pipeline systems (total 

U.S. high pressure pipelines of 488,000 km) while the Canadian system operates 

another 80,000 km.  These systems connect the major North American gas-producing 

basins with the principal U.S. and Canadian market centres.  Approximately 70% of 

the gas pipelines across the U.S. are used for moving gas across state borders (inter-

state gas pipelines) and the remainder are termed intra-state gas pipelines.  All 

interstate gas pipelines are under the jurisdiction of the FERC as they are in the 

national interest of the country as opposed to simply serving a state market with state 

produced gas. 

 

Figure 87.  US Net Gas Trade with Canada & Mexico 

 
 

The high pressure gas transmission grid in the L48 U.S. has 11,000 delivery points, 

5,000 receipt points and 1,400 pipeline interconnection points that transfer gas 

efficiently throughout the country.  Additionally there are 24 major gas trading hubs 

and over 400 large gas storage facilities embedded in the pipeline grid.  

 

In 2011, FERC jurisdictional gas pipeline companies added roughly 3,400 km of new 

gas transmission pipeline with about 9.3 PJ/d of transportation capacity, while major 

intra-state pipelines added another 650 km of new pipe and 4.7 PJ/d of transportation 

capacity. 

Unlike Australia, gas storage plays a key role in the North American gas industry.  

Gas customers and gas producers benefit from the capability to store gas, primarily in 

underground storage facilities, until it is needed in response to market demands 

caused by weather or other events.  There currently are nearly 400 underground 

storage facilities in the U.S. owned and operated by various companies. 

The ability to store gas contributes to the high reliability of gas.  Through 

sophisticated computerized information and transaction systems and flexible daily and 

intra-daily scheduling, shippers can use gas from storage to increase available supply 

in the system and maximize use of pipeline capacity during peak demand periods.  

The additional supply drawn from storage meets shippers’ needs and dampens the 
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price volatility that might otherwise occur because of the tight balance of demand and 

supply within a particular market. 

Gas Market Structure 

The U.S. gas market was subject to various forms of regulation across its value chain 

prior to staged gas de-regulation that occurred in the 1980’s.  The gas market in the 

U.S. today is split between the financial (futures) market, based on the NYMEX 

futures contract, and the physical market, the price paid for actual deliveries of gas 

and individual delivery points around the U.S.  Market mechanisms in Europe and 

other parts of the world may be similar, but not as well developed or complex as in 

the U.S. and Canada. 

 

Futures market:  The standardized NYMEX gas futures contract is for delivery of 

10,000 MMbtu (one million Btu) of energy (approximately 10 MMcf, 0.01 PJ’s, or 

280,000 m
3
 of gas) per day at Henry Hub in Louisiana over a given delivery month 

consisting of a varying amount of days.  (As a coarse approximation: 1 Mcf of gas ≈ 1 

MMBtu ≈ 1 GJ).  Monthly contracts expire 3–5 days in advance of the first day of the 

delivery month, at which points traders may either settle their positions financially 

with other traders in the market (if they have not done so already) or choose to "go 

physical" and accept delivery of physical natural gas (which is actually quite rare in 

the financial market). 

 

It should be noted that most financial transactions for gas actually take place off 

exchange in the over-the-counter ("OTC") markets using "look alike" contracts that 

match the general terms and characteristics of the NYMEX futures contract and settle 

against the final NYMEX contract value, but that are not subject to the regulations 

and market rules required on the actual exchange. 

 

It is also important to note that nearly all participants in the financial gas market, 

whether on or off exchange, participate solely as a financial exercise in order to profit 

from the net cash flows that occur when financial contracts are settled among 

counterparties at the expiration of a trading contract.  This practice allows for the 

hedging of financial exposure to transactions in the physical market by allowing 

physical suppliers and users of natural gas to net their gains in the financial market 

against the cost of their physical transactions that will occur later on.  It also allows 

individuals and organizations with no need or exposure to large quantities of physical 

natural gas to participate in the natural gas market for the sole purpose of gaining 

from trading activities. 

 

Physical market:  Generally speaking, physical prices at the beginning of any 

calendar month at any particular delivery location are based on the final settled 

forward financial price for a given delivery period, plus the settled "basis" value for 

that location.  Once a forward contract period has expired, gas is then traded daily in a 

"day ahead market" wherein prices for any particular day (or occasional 2-3 day 

period when weekends and holidays are involved) are determined on the preceding 

day by traders using localized supply and demand conditions, in particular weather 

forecasts, at a particular delivery location.  The average of all of the individual daily 

markets in a given month is then referred to as the "index" price for that month at that 

http://en.wikipedia.org/wiki/Futures_contract
http://en.wikipedia.org/wiki/Btu
http://en.wikipedia.org/wiki/Henry_Hub
http://en.wikipedia.org/wiki/Over-the-counter_(finance)
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particular location and it is not uncommon for the index price for a particular month to 

vary greatly from the settled futures price (plus basis) from a month earlier. 

Many market participants, especially those transacting in gas at the wellhead stage, 

then add or subtract a small amount to the nearest physical market price to arrive at 

their ultimate final transaction price. 

Once a particular day's gas obligations are finalized in the day-ahead market, traders 

(or more commonly lower-level personnel in the organization known as, "schedulers") 

will work together with counterparties and pipeline representatives to "schedule" the 

flows of gas into ("injections") and out of ("withdrawals") individual pipelines and 

meters.  Because, in general, injections must equal withdrawals (i.e. the net volume 

injected and withdrawn on the pipeline should equal zero), pipeline scheduling and 

regulations are a major driver of trading activities, and quite often the financial 

penalties inflicted by pipelines onto shippers who violate their terms of service are 

well in excess of losses a trader may otherwise incur in the market correcting the 

problem. 

Basis market:  Because market conditions vary between Henry Hub and the roughly 

40 or so physical trading locations around United States, financial traders also usually 

transact simultaneously in financial "basis" contracts intended to approximate these 

difference in geography and local market conditions.  The rules around these contracts 

- and the conditions under which they are traded - are nearly identical to those for the 

underlying gas futures contract. 

 

Derivatives and market instruments:  Because the U.S. gas market is so large and 

well developed and has many independent components, it enables many market 

participants to transact under complex structures and to use market instruments that 

are not otherwise available in a simple commodity market where the only transactions 

available are to purchase or sell the underlying product.  For instance, options and 

other derivative transactions are very common, especially in the OTC market, as are 

"swap" transactions where participants exchange rights to future cash flows based on 

underlying index prices or delivery obligations or time periods.  Participants use these 

tools to further hedge their financial exposure to the underlying price of natural gas. 

 

Gas Contracting – Price Derivation 

Total reported physical gas market transactions amounted to almost 56 Tcf, or about 

2.5 times the domestic marketed production in 2009 of 22 Tcf.  Reported transactions 

are a multiple of the actual physical gas market because the same gas can be resold 

several times along the value chain between production and consumption. 

 

Transactions at a published index price accounted for 70% of reported volumes, and 

more than two-thirds of those transactions were based on next-month indexes.  Taken 

together, fixed-priced transactions from bilateral deals for next-day and next month 

gas accounted for 22% of total volumes (Figure 88).  Of those, daily fixed-price deals 

are the majority.  Transactions based on Nymex, such as Nymex trigger and physical 

basis agreements, represented about 8% of reported volumes.  The top 10 gas sellers 

account for 33% of total reported volumes.  A survey of over 2,000 gas buyers 

representing 56 Tcf of transactions under GSA’s (about 2.5 times the domestic 
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demand at the time in the U.S.) in 2009 illustrates that fixed prices, even for the next 

month are rare and most GSA prices float daily and monthly with hub pricing. 

 

Figure 88.  US Physical Gas Market Pricing Mix 2009 

 
Contrary to the myth in Australia that long term GSA’s are required for new gas 

production and new end gas consumption projects; this is not true for the largest gas 

market in the world has not used long term contracts for 3 decades.  The world oil 

market also disproves this myth. 

 

Gas Policy 

The gas industry in the U.S. is made up almost entirely of private-sector companies. 

The transmission and distribution of gas have traditionally been treated as natural 

monopolies and are provided by utility companies operating under various state and 

federal regulatory jurisdictions.  Production, except for a unique twenty-four year 

period from 1954 to 1978, has always been treated as a competitive industry and has 

not been subject to utility rate regulation.  The development of gas policy in the U.S. 

has been heavily influenced by the constraints that have been placed on the exercise 

of Federal Authority by the U.S. Constitution. There are two major constraints. 

Firstly, although Federal regulatory agencies, such as the current Federal Energy 

Regulatory Commission (FERC), are a part of the Executive Branch, their powers are 

created by acts of Congress and their authority is subject to review by the Supreme 

Court. Secondly, the Commerce Clause of the Constitution reserves jurisdiction over 

commerce to each of the individual states unless that commercial activity crosses state 

lines and is involved in ‘interstate commerce’. 

 

U.S. energy policy has long been based on the belief that competitive markets, based 

on the private ownership of energy capital and resources, best ensure optimal supplies 

and consumption of energy. An integral part of this policy includes encouraging the 

development and utilization of natural gas.  The U.S. government recognizes, 

however, that competitive markets inherently focus on the here and now.  Therefore, 

the government has a role in promoting the development of technologies that provide 

the most efficient use of energy today as well as to assure that there are affordable, 

reliable and environmentally compatible energy supplies to meet the energy needs of 

the future.  Also, from an energy security point of view, U.S. government energy 

policy has an important role to play in making sure that energy supplies represent a 

diverse set of energy resources from a diverse set of energy suppliers. 
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In the case of gas, the implications of these restrictions are important.  Many matters 

involving state regulation of oil and gas production and of local gas distribution have 

traditionally been the preserve of the state governments.  It has thus been difficult for 

the Federal Government to implement a comprehensive gas policy from the wellhead 

to the burner tip without encroaching on state prerogatives.  Unless Congress acts to 

extend Federal authority over the states under the guise of ‘interstate commerce’, and 

ultimately the Supreme Court agrees that the law is constitutional, the government 

must often work around existing restraints rather than dealing with them directly.  

There have thus been a number of policies that the Federal Government has wanted to 

implement, but has found itself unable to act without congress approval. 

 

There have been four major policy turning points in Federal regulation of natural gas 

in the United States.  Two of these were initiated by Congress, one by a Supreme 

Court interpretation of an earlier law, and two by major policy initiatives undertaken 

by FERC.  They were: 

 

1. The Natural Gas Act of 1938 

2. The Supreme Court Phillips Decision – 1954 

3. The Natural Gas Policy Act of 1978 (NGPA FERC Order 380 – 1984 

4. FERC Order 436 (and subsequent modifications) – Beginning in 1985 

 

The first of these is the underlying legislation under which the gas industry is 

regulated. The second, the 1954 Supreme Court decision, ushered in a period when 

wellhead gas prices were controlled by the Federal Government.  The third, the 

NGPA, reversed the policy set in motion by the Supreme Court in 1954 and set the 

industry on the course of de-regulation.  And the final series of FERC Orders now 

provide the basis for the presently restructured U.S. gas industry. 

 

From 1972 to 1983 there existed a perception in the US that there was a shortage of 

indigenous gas resources and this perception led to policies that discouraged the use 

of gas.  One such policy was the prohibition of the use of gas for power generation 

purposes.   The US has, and continues to have a high degree of interest in its energy 

resources and gas has been the centre of attention for the past few decades.   

 

Under the current regulatory environment, only pipelines, some gas storage facilities 

and local distribution companies (LDCs) are directly regulated with respect to the 

services they provide.  Gas producers and marketers are not directly regulated.  This is 

not to say that there are no rules governing their conduct, but instead there is no 

government agency charged with the direct oversight of their day to day business. 

 

The U.S. is very strict regarding market power across the gas industry value chain.  

Collusion and price setting to any degree is a serious offence and market manipulation 

cases such as the claim against Enron in 2000 and 2001 of trying to prop up electricity 

prices in California in its role as a major energy trader are serious allegations that 

generate a thorough review and public hearing.  Public hearings are the format in 

which energy matters are dealt with as the public interest is sought after and this can 

only be determined via a debate that is inclusive.  Creating artificial perceptions of 
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energy supply shortages is a serious offence in the U.S. and to be avoided by all 

market participants.  There is little doubt that gaming the market and gaming the 

system such as the gas producers are currently attempting in Australia would result in 

serious fines and other forms of punishment in the U.S.  Consumer protection and the 

best interest of the public are of primary concern in the U.S. and companies who 

operate there are well aware of these objectives.  

 

The FERC 

FERC regulates the rates and services offered by interstate pipeline companies, as 

well as certifying and permitting new pipeline construction and some closely related 

environmental issues. In order to build new pipelines, or expand existing 

infrastructures, pipeline companies must provide evidence to FERC that the new or 

expanded pipeline will serve the public interest, that it is economically feasible, and 

that it does not have significant environmental impacts.  Pipelines and gas storage 

facilities may be allowed to charge market based rates, if and when, they can pass a 

very thorough market power test.   
 

The FERC defines the tariff rate-setting methods for interstate pipeline companies, as 

well as determines rules of business.  Furthermore, the governmental agency is solely 

responsible for authorizing the construction and operations of interstate pipelines, 

storage fields and LNG facilities.   
 

FTA and NAFTA 

The Canada-U.S. Free Trade Agreement (FTA) and the North American Free Trade 

Agreement (NAFTA), along with the General Agreement on Tariffs and Trade 

(GATT) govern energy trade in North America.  Both the FTA and NAFTA resulted 

in some important changes in the rules governing energy trade.  The inclusion of 

energy in these agreements ensured that trade in this increasingly significant sector 

would be based on internationally-recognized, non-discriminatory market access 

principles that were already applied in most sectors of economic activity.  The 

NAFTA has provided the building block for the emergence of a cooperative North 

American market for energy goods. 

 

Canada, Mexico and the U.S recognize that they have important interrelationships in 

the gas sector. The North American energy policy environment is characterized by a 

balance between attention to market driven indicators and concern for sustainable, 

long-term energy needs.  Canada, Mexico and the U.S. have gas policies that follow 

the spirit of each country’s overall energy priorities.  While each country places 

specific emphasis on certain aspects of their energy policy, all three agree on the 

general principles needed to guide the creation of reliable energy for today and the 

future.  Overall, North American energy policies seek to fulfil short-term supply and 

demand needs while considering the long-term economic, environmental, and social 

consequences of those decisions.  Each country recognizes the interdependence of the 

North American energy market and works to promote greater cooperation between 

Canada, Mexico, and the United States.  U.S. policy supports the energy integration of 

North America, with oil and gas pipelines and electric transmission lines as fully 

integrated energy systems.  Today, there are 35 cross-border gas pipelines, 22 oil and 

petroleum product pipelines, and 51 cross-border electric transmission lines that bind 
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the three nations together and increase the energy security of the nations of North 

America. 
 

Gas Export/Import Policy:   

The current U.S. legal and regulatory framework for LNG exports, will contribute to 

the ongoing development of domestic energy resources, as well as stable natural gas 

prices.  Markets, governed by existing law, should guide the expansion of U.S. gas 

exports.  Current law already provides for a thorough review of gas exports to 

determine if such exports are in the “national interest.”  The FERC is the lead federal 

agency that evaluates the environmental and socioeconomic impacts of LNG projects, 

while the U.S. Department of Energy (DOE) is responsible for granting the authority 

to export gas abroad.  When the DOE considers a request to export LNG, it must 

determine whether the proposed export is in the public interest.  This is a thorough 

analysis including any possible impact on domestic gas prices.   

While free trade agreements govern most of the existing North American trade, the 

Natural Gas Act requires a “national interest” determination for any exports not 

covered under a free trade agreement.  Current law provides an additional layer of 

government review not in place for exports of other energy products, including coal 

and refined petroleum products. 

U.S. producers are seeking new foreign markets for growing supply and nearly 14 

PJ/d of LNG export capacity was proposed in 2011 at various locations.  To put this 

into perspective, this is about 21% of average daily U.S. gas production.  EIA recently 

completed an assessment of the domestic price impact of proposed U.S. LNG exports 

and concluded that U.S. gas prices could rise 9% at 6 PJ/d of exports and 11% at 12 

PJ/d.  A number of other studies have also analysed various U.S. LNG export levels, 

with some showing no appreciable effect on prices and others showing a greater 

impact than EIA.  While the export price for LNG sales will have no impact on 

domestic gas prices in the U.S. directly there is concern that a tightening of the 

supply/demand situation in the L48 U.S. might have a material impact on domestic 

gas prices and that is most certainly not in the national interest.   

 

Section 3 of the Natural Gas Act of 1938, requires anyone who wants to import or 

export gas, including LNG from or to a foreign country must first obtain an 

authorisation from the DOE.  The Office of Natural Gas Regulatory Activities, within 

the DOE is the one-stop-shopping place to obtain these authorisations. The 

import/export authorisations are necessary for anyone who wants to market, trade, or 

use foreign gas. 

 

It is important to note that the DOE granted the recent Sabine LNG export approval 

after a thorough and public hearing and analysis which involved, among other things, 

a public interest test and analysis.  The Sabine project was determined to be 

sufficiently small to not materially affect the supply/demand of gas in the L48 US gas 

market.  The price of LNG exports is irrelevant to the L48 domestic gas market prices 

in a similar manner that pipeline gas export prices to Mexico and to Canada are 

irrelevant.  Sabine argued that the higher priced exports will “encourage domestic 

production when low domestic gas prices might not otherwise do so”.  Thus high cost 

gas from marginal gas fields may find its way to the Sabine LNG export project as 

http://www.fossil.energy.gov/programs/gasregulation/authorizations/2011usc15.pdf
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opposed to being shut-in due to poor economics if the only choice is to sell into the 

low priced domestic gas market.  Furthermore Sabine added that “flexibility offered to 

capacity holders in the Project will allow them to reduce their export nominations if 

market prices indicate that the natural gas is needed in the United States during times 

of domestic need.  This flexibility would help to moderate U.S. gas price volatility 

and keep prices to domestic customers at reasonable levels during both periods of 

weak domestic demand and periods of high domestic demand”.   

 

Quite the opposite to Australia, in that the U.S. proposed export projects have to 

demonstrate how the export project will reduce prices and price volatility in the 

domestic U.S. gas market to the satisfaction of the DOE.  Furthermore, the DOE 

constantly monitors the situation and if necessary revokes the export licence to the 

extent that it fails to demonstrate that it remains in the national interest.  The DOE has 

stated in its approval of the Sabine export licence:  "We intend to monitor those 

conditions in the future to ensure that the exports of LNG authorised herein and in any 

future authorisations of natural gas exports do not subsequently lead to a reduction in 

the supply of natural gas needed to meet essential domestic needs.  The cumulative 

impact of these export authorisations could pose a threat to the public interest. DOE is 

authorized, after opportunity for a hearing and for good cause shown, to take action as 

is necessary or appropriate should circumstances warrant it.  Furthermore, DOE/FE 

will evaluate the cumulative impact of the instant authorisation and any future 

authorisations for export authority when considering any subsequent application for 

such authority." 

 

There are basically two types of authorisations, blanket and long-term authorisations. 

The blanket authorisation enables the party to import or export on a short-term or spot 

market basis for a period of two years.  Under this type of authorisation, the party is 

authorised to import and/or export gas, and/or LNG for yourself or act as a marketing 

agent for a third party.  Parties are not obligated to import or export gas when blanket 

authorisation is received and contracts are not required to be filed with the 

application.  The long-term authorisation is used when parties have, or intend to have, 

a signed gas purchase or sales agreement/contract for a period of time longer than two 

years. 

 

During 2010, the DOE issued 166 orders authorising the importation and exportation 

of gas, including LNG.  Applicants filing for blanket authorisations have requested 

import and/or export volumes ranging from two to 900 PJ’s over a period of two 

years.  Applicants filing long-term authorisations have requested import or export 

volumes ranging from one to 600 TJ/d over a period of nine to 20 years. 

The Natural Gas Act of 1938 states that no gas exports may occur without federal 

permission, but that permission will be granted unless, after a hearing, the government 

"finds that the proposed exportation ... will be inconsistent with the public interest." 

The Energy Policy and Conservation Act states that the President can restrict gas 

exports – as well as export of other fossil fuels –unless he determines the exports are 

"consistent with the national interest." 
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Federal law generally requires automatic approval of natural gas exports to many 

countries that have a free trade agreement with the U.S..  But for those that don't, the 

Department reviews proposed exports on a case-by-case basis to ensure they are 

consistent with the public interest.  The Department of Energy takes its statutory 

responsibility to make public interest determinations on gas export applications very 

seriously and is committed to taking the time necessary to get the decisions right. 
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Appendix A 
 

Capability Statement for Glen Gill, MD of IEC 

IEC provides commercial, regulatory and strategic advice to large companies, 

industry associations and governments operating in the gas industries of North 

America and Australia.  IEC’s Managing Director, Glen W. Gill, has held executive 

positions over 2 decades with many of the largest gas companies operating in both 

Australia and North America and across the entire value chain (Enron, EnCana & 

BHP Billiton).  Most of his experience is with upstream petroleum exploration and 

production companies but his experience includes large vertically integrated gas 

companies that are involved in gas production, gas fired power generation, gas 

reticulation, energy trading, gas pipelines, and gas storage.   

Mr. Gill was involved in the de-regulation of Canada’s gas industry that commenced 

in 1985 and represented the interests of one of Canada’s top 5 gas producers, AEC Oil 

& Gas (now known as EnCana), in that process.  EnCana was a pioneer in the 

unconventional gas industry and has become the second largest gas producer in North 

America.  

Mr. Gill was also involved in the micro-economic reforms that commenced in 

Australia in the early 1990’s as they related to the gas industry and in that process he 

represented the interests of BHP Petroleum and its related companies, BHP Steel and 

BHP Minerals.   

Additionally Mr. Gill was recruited as the executive to open Enron’s gas trading and 

origination business in Canada in 1992.  It is important to note that IEC is neither a 

gas producer nor a gas consumer in WA and is not representing any clients in this 

submission.  IEC is therefore objective and, unlike many of those submitting 

submissions, has no self serving agenda.   

Glen has extensive experience in the regulatory and policy arena and has written 

comprehensive submissions to regulators and policy makers in both Canada and 

Australia.  The gas industry tends to be very fragmented and each sector tends to 

make self-serving arguments to the extent that it is sometimes difficult for policy 

makers and regulators to find a balanced solution to issues or to generate workable 

criteria for goals and objectives.   Consequently, the submission process whereby 

industry participants express their perspective is an important forum in which to 

influence regulators and policy makers. 

Qld based IEC has provided consulting services to both Government and the private 

sector in Australia since 1996 and, among other things, was selected by Queensland’s 

Treasury Department in 1999 as the gas expert to provide comprehensive advice 

regarding the proposed PNG to Qld gas pipeline project and more specifically 

comment on the involvement of several Government Owned Companies in 

underpinning that proposed project.     
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Glen W. Gill – Gas Advisor   Curriculum Vitae 

 

Glen Gill is a Senior Energy Executive & Independent Commercial Advisor 

specializing in the natural gas industry. He has a track record of successfully 

developing and implementing pioneering strategies that position companies (both 

large and small) as either an industry leader or a successful new entrant, as the case 

may be.  Mr. Gill entered the petroleum industry in 1980 as a petroleum engineer 

(Schlumberger & EnCana) but over the past 25 years he has developed an extensive 

track record of unlocking and optimizing the commercial value associated with 

assets, relationships, commercial contracts and energy trading.  Mr. Gill has 

consistently demonstrated the skill of vastly improving a company’s financial and 

market position through the application of world’s best practice concepts, the transfer 

of business models and concepts from appropriate overseas regions with an 

adjustment for local conditions and by the creation of value via new innovative 

business strategies and operational procedures.  

 

Mr. Gill’s entrepreneurial style and innovative approach has benefited numerous 

corporations where he either led successful multi-discipline teams as a senior 

manager or executive (EnCana, BHP Billiton, Enron, Nova Scotia Power, 

Forcenergy Australia & Energex) or where he generated and often assisted in 

implementing strategies for various clients that dealt with specific issues and 

opportunities (Governments, large gas end users, pipeline, storage & petroleum 

companies, private equity & investment & integrated energy companies). 
 

Specialties 
 Accelerating the monetization of both conventional & unconventional gas 

resources 

 Improving economic performance of existing assets  

Commercial contract negotiation, re-structuring & dispute resolution 

Greenfield gas pipeline projects & the M&A market 

 Underground gas storage development, operations & the M&A market 

 Gas supply operations & procurement risk identification & mitigation  

 Regulatory issues & drafting quality submissions 

 Benchmarking to world’s best practice 

 Repositioning assets & winning strategy development in response to large 

changes in the business/regulatory environment 

 

Selected Achievements: 

 Established a gas marketing and midstream gas storage business unit from 

start-up that enabled a top Canadian gas producer (formerly called Alberta 

Energy Company and now EnCana) to thrive under an increasingly 

competitive and low price environment following the de-regulation of 

Canada’s gas industry.  This involved forging a path that was unprecedented 

and markedly different from that implemented by other Canadian E&P 
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companies.  Among other things, the AECO hub and gas storage facility (first 

producer owned gas storage asset in Canada) were fruits of this very 

successful initiative (this asset was divested for US$1.5 billion in 2006);  

 Developed and implemented numerous innovative and winning strategies 

regarding asset optimization across the value chain in the electricity and 

natural gas industries of North America & Australia; 

 Led start-up energy commodity trading desks in Alberta and Nova Scotia, 

Canada and re-structured wholesale gas marketing & gas procurement teams 

& strategies in Eastern Australia to exploit opportunities derived from gas 

industry restructuring by the national economic reform initiatives of the mid 

1990’s; 

 Many years of experience monetising unconventional gas (tight gas in 

Canada & and CSG or CBM in Eastern Australia) while delivering superior 

profit margins to the owners;  

 Pioneered the construction of the first two private sector inter-state gas 

pipelines in Australia (Eastern Gas Pipeline & the SEAGas Pipeline), thereby 

forming an inter-connected multi-state gas pipeline grid in that country;  

 Chief Advisor on gas issues to the Queensland Treasury department regarding 

the commercial and state merits of the proposed A$6 billion Papua New 

Guinea to Australia gas pipeline and gas fired power generation project; 

 Commercial advisor to numerous midstream and upstream acquisitions 

efforts – many resulting in the winning bid; 

 Co-founder of Moneta Energy Services Ltd., gas storage and trading 

company based in Calgary, Canada with BNP Parabas and Yorktown Energy 

Partners as major shareholders; a co-founder of Sydney based Tellus 

Holdings Pty Ltd. who specialises in N.T. salt cavern storage development. 

 Founder of successful energy consulting companies in both Australia and 

Canada  

 Recruited by Enron Capital & Trade to establish and lead their start-up 

operations in Canada.  This venture became one of the most profitable 

business units for Enron and its operations and services revolutionized gas 

marketing and trading activity across Canada; 

 Recruited by BHP Billiton to Australia from Canada to manage risks and 

opportunities associated with Australia wide micro-economic reform changes 

as they pertained to the gas industry where BHP Billiton was, at that time, the 

largest gas producer and the largest gas consumer in Australia; 

 Created and led many high performance multi-disciplinary teams; 

   

 

Mr. Gill is a citizen of both Canada and Australia.  He obtained a Bachelor of 

Engineering from McGill University in Canada and his executive training includes the 

Executive Development Program at Dalhousie University and BHP’s global 

leadership program.  Mr. Gill enjoys speaking at various industry conferences and is 

well known for his direct and challenging approach to topics.    
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Appendix B 
 

Glossary of Terms  

Alberta or AECO Hub:  The primary gas pricing node or hub in Canada.  It is 

located in Alberta where 80%+ of Canadian gas supply originates and has the largest 

physical gas trading market associated with it worldwide and a futures market.  

 

Associated Gas:   Associated dissolved gas found in oil reservoirs.  This gas is 

produced in association with oil production.  Many of the Bass Strait reservoirs and 

some of PNG’s highland reservoirs are of this category.  Since this gas pressure 

assists in the production and recovery of oil, it is often re-injected into the oil 

reservoirs to maintain the bubble point pressure.  After a certain amount of oil has 

been recovered this associated gas is depleted when the reservoir pressure falls below 

the bubble point pressure the existence of this gas in the reservoir is detrimental to oil 

production.  Gas is in solution with oil above the bubble point pressure and gas exists 

as free gas in a cap located above the oil when the reservoir pressure is below the 

bubble point pressure.  

 

Basis Differential:  The difference in gas prices between two different pricing hubs in 

North America or Europe.  Pipeline tariffs are compared to basis differentials to 

determine whether or not pipeline routes are cost effective and/or congested.  

 

Churn:  Ratio between traded volumes and physical volumes at any given reference 

market place or pricing node.   

 

City Gate Price:  The City Gate is a term used to describe the interconnection of a 

gas reticulation system with one or more gas transmission pipelines that supply gas to 

that reticulation system.  The City Gate is another common reference point for gas 

prices.   

 

Commingled Gas is the stream of gas that results when various gas sources are 

mixed into a common stream for transportation purposes.  Gas pipelines carry a 

mixture of gas supplies and their characteristics are blended into a commingled gas 

stream which has the weighted average characteristic of the various gas sources 

feeding into that pipeline.  

 

Common Carriage Model:  The model whereby gas pipelines and other natural 

monopoly infrastructure are used by any and all market participants on a fee for 

service arrangement pursuant to access principles.  This model captures the 

economies of scale intrinsic to such capital intensive infrastructure and passes on the 

savings to all users of the infrastructure in a fair and equitable manner.  

 

Cost of Service:  The traditional model used for the economic regulation of all assets 

that intrinsically grant market power to the owners of those assets.  In the case of the 

gas industry these assets are typically gas pipelines and gas reticulation systems.  Cost 

of service regulation ensures that these assets are operated and charge for services in a 

manner that is in the best interest of all gas market participants; that is non-
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discriminatory, open access services with low costs to users.  Australia has yet to 

embrace this model.  

 

Cost Plus Pricing:  When the cost of a commodity is derived from the actual cost of 

producing that commodity plus an agreed upon margin.  This type of pricing is used 

by integrated projects for transfer pricing purposes or by national energy companies.  

 

Deliverability:  The maximum amount that a component of the gas chain can supply 

in a given period of time. 

 

Downstream Sector:  The downstream sector of the gas industry for the purposes of 

this report  composed of all assets downstream of the city gate, namely LNG peak 

shaving facilities, underground gas storage facilities and gas distribution or 

reticulation networks.  This sector of the gas industry ensures that reliable gas 

deliveries are made to medium and small gas consumers.  

 

Dry Gas is a term that describes a gas production stream that has very little C3+ 

components and therefore is essentially mostly methane (C1) with small quantities of 

ethane (C2).  The heating quality of dry gas is very low on a volumetric basis 

(approximately 977 Btu’s/Mscf).  This term often also refers to non-oil associated gas 

production; that is gas production from gas fields and reservoirs that do not have any 

in-situ oil reserves. 

 

Field Gate Price:  The price of pipeline spec gas delivered from a gas producing 

field, after it has been gathered and processed and is delivered into a gas transmission 

system.  The field gate is a very good price reference point for benchmarking and 

comparison purposes.  

 

Gas Processing Facilities are facilities owned by either gas producers or midstream 

companies that extract various substances from gas (both un-desirable and valuable 

substances) prior to the shipment of such gas via gas pipelines to various gas markets.  

Gas processing facilities have a wide spectrum of sophistication depending on the 

quality of the raw gas at the inlet to these facilities and the targeted pipeline gas 

quality for the outlet of the processing facility.  For example deep cut gas processing 

facilities remove C2’s from the gas stream while most gas processing facilities 

remove very little C2’s or ethylene. 

 

Henry Hub:  A point of the gas pipeline system in Erath, Louisiana, owned by Sabine 

Pipeline.  Physical short term prices and future prices set at Henry Hub are 

denominated in $/MMBtu and are generally seen to be the primary price set for the 

North American gas market.  

 

 

Hub Pricing:  Trading hubs are points (virtual or physical) where price discovery 

exists in large gas commodity markets such as exist in North America and 

increasingly in Europe.  Hub prices tend to set the price for the entire gas market and 

one or two hubs will dominate a gas market with all other hub prices referenced to the 

dominant hubs via a basis price differential.  The Henry hub, the NBP and the AECO 

hub are the three dominant pricing discovery points in North America and Europe.   
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Liquefied Natural Gas (LNG) is primarily composed of the lightest hydrocarbons, 

methane (CH4) and ethane (C2H6). It is produced by cooling natural gas to around -

160°C where it condenses to a liquid taking up about 1/600th the volume of natural 

gas in the gaseous state.  While a very small percentage of the world’s gas production 

is converted to LNG, LNG is the most cost effective manner in which to transport gas 

across long distances overseas to continents and countries that have insufficient gas 

resources themselves.    

 
Liquefied Petroleum Gas (LPG) is a mixture of the light hydrocarbons propane 

(C3H8) and butane (C4H10) and it is normally a gas at surface conditions, though it is 

stored and transported as a liquid under pressure (for example in domestic barbecue 

gas bottles). Condensate is a mixture of pentane (C5H12) and heavier hydrocarbons 

that condense at the surface when a gas accumulation is produced. 

 

Liquids Rich Gas: Gas produced from condensate rich reservoirs and gas fields such 

as are commonly found in the Timor Sea.  This gas is often re-cycled back into the 

reservoir after the extraction of condensate to the extent that sufficient gas markets are 

not available or insufficient gas pipeline take-away capacity exists. 

 

Liquefaction Facilities:  Facilities that transform pipeline gas supplies into LNG for 

export by ship. 

 

Midstream Sector: The midstream sector of the gas industry is primarily made up of 

larger processing facilities, underground gas storage and larger pipelines that tie these 

fields, storage facilities and processing facilities together and connect gas supply to 

gas trading hubs, city gates and large end users of gas.  The midstream sector in North 

America is now owned largely by midstream and pipeline companies who provide 

services to gas producers on a fee for service model.  Large long-distance natural gas 

transmission pipelines are typically economically regulated while the rest of the 

midstream sector is not subject to economic regulation unless excessive market power 

is deemed to exist.  

 

Natural gas or what is referred to as Gas in Australia and in this report are composed 

of a mixture of combustible hydrocarbon gases. These include methane (CH4), ethane 

(C2H6), propane (C3H8), butane (C4H10) and condensate (C5+). Most natural gas is 

methane but because of the variable additions of the heavier hydrocarbons, gas 

accumulations vary in their energy content and value.  Gas includes both conventional 

and unconventional gas (any naturally occurring hydrocarbon gas). 

 

Natural Gas Liquids (NGL’s)  Natural gas liquids (NGLs) are hydrocarbons—in the 

same family of molecules as gas and crude oil, composed exclusively of carbon and 

hydrogen.  Ethane, propane, butane, isobutane, and pentane are all NGLs.  There are 

many uses for NGLs, spanning nearly all sectors of the economy.  NGLs are used as 

inputs for petrochemical plants, burned for space heat and cooking, and blended into 

vehicle fuel.  Higher crude oil prices have contributed to increased NGL prices and, in 

turn, provided incentives to drill in liquids-rich gas resources with significant NGL 

content.  
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Open Access:  A basis for the provision of transportation or pipeline services to 

market participants on a non-discriminatory basis.  

 

Plant Gate Netback Price:  The per-unit price received by a gas producer from the 

sale of gas in end-use markets, less applicable costs.  For pipeline gas sales, these 

costs typically include transportation and marketing fees.  In the case of LNG exports 

the costs would include shipping fees, gas liquefaction costs and pipeline cost to the 

port facility and marketing fees.  
 

Market Bearable Pricing:  The methodology of pricing delivered gas to end users 

based on the cost of alternative forms of fuel available to that end user.   
 

Market Responsive or Based Pricing:  The concept that gas to gas competition 

creates a market clearing price and that prices in long term GSA’s float with that 

market clearing price 

 
Market Bearable Pricing:   The principle that the end use gas price is determined by 

the replacement value of competing fuels but not gas since there is yet to be gas to gas 

competition at this stage in the regional energy market.  
 

Net back pricing:  Refers to the principle that prices from different sales and markets 

can be compared at a common point of sale (actual or theoretical) based on the notion 

of correcting upstream and downstream prices to that point by adding or subtracting, 

respectively, the cost of transporting gas.  

 

Non-Associated Gas:  Gas produced from gas and gas condensate reservoirs has little 

or no crude oil content and is termed non-associated gas.  Condensate rich gas is 

sought after over dry gas as the value of condensate (C5+) is much higher than the 

value of gas. 

 

Oil Linkage Gas Pricing:  Gas prices under a long term contract escalated to changes 

in reference oil prices at a well defined pricing node.   

 

Oil Price Parity Gas Pricing:  Gas prices that are set to equal oil prices based on an 

equivalent energy value.   

 

Pipeline Gas is the common stream or commingled gas in a gas transmission pipeline 

 

Raw Gas is the gas that wells produce prior to any significant processing.  This gas 

often contains both impurities and a spectrum of hydrocarbon materials.  Gas 

gathering systems and offshore gas trunklines typically transport raw gas and the 

quality of these pipelines have to be much higher than onshore gas transmission 

pipelines due to the highly corrosive nature and other factors associated with raw gas.  

 

Re-gasification Facilities are the receiving terminals for international LNG trade.  

These facilities unload large LNG tankers and revaporise LNG into pipeline gas for 

the destination gas market.  
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Reserve Life Index (RLI) also commonly referred to as R/P Ratio is determined by 

dividing the known remaining economically recoverable gas resources at any time by 

the annual gas production from that same region (often a country).  The RLI is used to 

benchmark gas producing regions and rank them according to efficiency, etc.  A 

healthy gas producing region will typically have a RLI between 8 and 10 years 

reflecting a just-in-time replacement of gas reserves and associated gas deliverability.  

While gas production is not static and tends to grow in the future so do gas reserves 

due to a phenomenon known as “reserve creep”.  Infill drilling, gas production 

experience & history and technological improvements tend to grow the remaining gas 

reserves in a particular gas producing region as, of course, does ongoing exploration 

activity.  The gas reserves to production ratio (R/P ratio) is a measure of the 

remaining years of production from current economic demonstrated resources (EDR) 

at current production levels  

 

Straddle Plants:  Western Canada’s midstream sector also includes processing 

facilities known as straddle plants because they straddle large natural gas pipelines. 

These plants extract natural gas liquids – essentially ethane, propane, and butane – 

from the natural gas before re-injecting the gas into the pipeline.  The world’s largest 

natural gas straddle plant processing facility is located on the Alberta-Saskatchewan 

border at Empress, Alberta, which is the main export point for Alberta’s natural gas. 

 

Upstream Sector:  The upstream sector of the gas industry involves exploration and 

development wells, small processing plants, gas re-cycling facilities, and the gathering 

pipelines and systems that transport raw gas.  

 

Wellhead Price The term wellhead price is used to specify a price reference or 

delivery point for gas. It is generally considered to be the price the producer receives 

after processing and gathering costs have been subtracted. 
 

Wet Gas is a term that describes gas production that has a significant component of 

LPG’s in the gas stream.  This gas has a much higher heating value than does dry gas 

and the extraction of LPG’s from this gas stream enhances the economics of 

producing wet gas over dry gas since LPG prices tend to be much higher than gas 

prices on an energy basis.  
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Appendix C 
 

List of Acronyms & Abbreviations 

ACCC  Australia Competition & Consumer Commission 

AEMO  Australia Energy Market Operator 

APPEA  Australian Petroleum Production and Exploration   
   Association 
Bbl   Barrel 

Bcf   Billion cubic feet ( 

bcm    billion cubic metres (10
9 

m
3
) 

b/d    barrels per day 

CCGT  Combined-cycle gas turbines 

CF   Cubic feet (approximately 0.027 cubic metres) 

CHP    combined heat and power 

Churn  The ratio between traded volumes and delivered volumes at a 

 gas pricing hub or node 

cm    cubic metre 

COMECON  Committee on Mutual Economic Cooperation (USSR plus other 

   socialist countries mostly in Eastern Europe) 

CSG   Coal Seam Gas or CBM (coal bed methane) 

DES   Delivered to Ship 

DOE   US Department of Energy  

EIA Energy Information Administration, US Department of Energy 

EU    European Union 

FERC   Federal Energy Regulatory Commission of the US 

FOB   Free on board 

FSU   Former Soviet Union 

GDP    gross domestic product 

G8    Group of Eight (Canada, France, Germany, Italy,   

   Japan,Russia, the United Kingdom and the United   

   states) 

GJ Gigajoule, (1 gigajoule = 0.28 MWH or 948 MMBtu, 1GJ 

equals approximately 1 MMcf) 
GFPG   gas fired power generator 

GHG    greenhouse gas 

GSA   Gas Sale Agreement 

GW    Gigawatt, or 1 watt by 10
9 

IEA    International Energy Agency 

JCC  Japanese Customs Clearing Price for Crude Oil or commonly 

 called the Japanese Crude Cocktail 
kWh    kilowatt–hour , or 1 watt x 1 hour x 10³ 

LDC   Local distribution company or reticulation company 
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LNG    liquefied natural gas 

LPG   Liquid petroleum gas 

L48 US  Lower 48 states of the United States of America 

m²    square metre 

mb    million barrels 

mcm    million cubic metres 

MMBtu  Million British thermal units 

MMcf  Million cubic feet (1 Cubic feet of pipeline gas is equal to 

 approximately 1,031 Btu of energy) 
MMcf/d  Million cubic feet per day 

Mt    million tonnes 

Mtoe    million tonnes of oil equivalent, see toe 

MW    megawatt, or 1 watt x 10
6 

NAFTA  North American Free Trade Agreement 

NBP   National Balancing Point (UK) 

NEB   National Energy Board of Canada 

NGL    natural gas liquids 

NOC   National Oil Company 

NRCan  Natural Resources Canada 

OECD   Organisation for Economic Cooperation and 

Development 

PSA   Production sharing Agreement 

Tcf   Trillion Cubic Feet; 1 Tcf = 31.5 bcm 

tcm    trillion cubic metres 

toe   tonne of oil equivalent, defined as 107 kcal 

TPA   Third Party Access 

TPES   total primary energy supply 

U.K.   United Kingdom of Great Britain & Northern Ireland 

U.S.   United States of America 

WACOG  Weighted Average Cost of Gas 

WCSB  Western Canada Sedimentary Basin 
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