STUDY INTO THE

AUSTRALIAN GAS INDUSTRY
AND MARKETS

REPORT

INDUSTRY
COMMISSION
6 MARCH 1995

TABLE OF CONTENTS
Glossary

VII

Overview and major conclusions
XI
Scope of Study
XII
1
The Study
XIII
2
Major Conclusions
XVI
3
The Australian Gas Industry
XXI
4
The economics of the Australian gas industry
XXIV
4.1 Characteristics of the gas industry
XXIV
4.2 The importance of depth in gas markets
XXVI
5
Changes since 1986 affecting Australian gas markets
XXVII
5.1 Joint ventures and the costs of exploration and production
XXVIII
5.2 Competition between gas producers
XXX
5.2.1 Gas production, competition and market power
XXX
5.2.2 Joint ventures, gas marketing and market power XXXI
5.2.3 Competition between gas fields
XXXIII
5.3 Access, market power and vertical integration
XXXIX
5.3.1 Access to gas transport infrastructure
XXXIX
5.3.2 Contractual arrangements
XLI
5.3.3 Vertical Integration
XLII
5.4 Characteristics of gas demand
XLIII
5.4.1 Competition in gas consumption
XLIII
5.4.2 Other influences on gas demand
XLV
5.5 Taxation
XLV
Report
1

The Study
1
1.1 Introduction and the Commission's approach
1
1.2 Study procedure
2
1.3 Relationship with the Trade Practices Commission's review
2
1.4 Factors underlying the Trade Practices Commission’s authorisation
4
1.5 Structure of the report
5

2

Structural and performance characteristics of the gas industry
and markets
2.1 Introduction
2.2 Exploration, reserves and production
2.2.1 Exploration and development
2.2.2 Reserves
2.3 Processing and transmission
2.3.1 Processing

7
7
8
8
12
14
14

III

AUSTRALIAN GAS INDUSTRY AND MARKETS

2.3.2 Pipelines and transmission
14
2.4 Gas consumption
19
2.4.1 Industrial applications
20
2.4.2 Electricity generation
21
2.4.3 Residential consumption
22
2.5 Gas prices
23
2.5.1 Australian gas prices
23
2.5.2 Price of natural gas compared with prices of other energy
sources
25
2.5.3 International gas price comparisons
26
2.6 Profitability and performance indicators
29
2.6.1 Gas Council of New South Wales
30
2.6.2 Steering Committee on National Performance Monitoring of
Government Trading Enterprises
31
2.6.3 The Study’s analysis of financial indicators
32
2.6.4 Bureau of Industry Economics (BIE)
33
2.6.5 Australian Gas Association performance indicators
34
3 Technical change
3.1 Introduction
3.2 Exploration, development and production
3.2.1 Information
3.2.2 Advances in production
3.3 Processing
3.4 Transportation
3.4.1 Raw gas pipelines
3.4.2 Distribution
3.4.3 Liquefied Natural Gas (LNG)
3.4.4 Methanol
3.5 Other methane sources

37
37
38
38
41
43
47
49
49
50
51
51

4 Regulatory and policy environment
55
4.1 Introduction
55
4.2 COAG gas reforms
56
4.3 Interstate trade and security of supply
57
4.4 Transmission and distribution
58
4.4.1 COAG
59
4.4.2 Pipeline Access Code
60
4.4.3 Government provision for access to pipelines
60
4.4.4 Government provisions for access to distribution systems 63
4.4.5 General provisions for third party access in draft legislation
64
4.4.6 Price and/or profit regulation
66
4.4.7 Dividends and other fees
66

IV

4.4.8 Privatisation and corporatisation of government gas utilities
67
4.4.9 Taxation incentives
68
4.5 Exploration and production
68
4.5.1 Exploration and production permits
69
4.5.2 Royalties
73
4.5.3 Petroleum Resource Rent Tax
73
4.6 Gas industry authorisations under the Trade Practices Act
75
5 End-user developments
5.1 Introduction
5.2 Substitutes for gas
5.2.1 Energy substitutes
5.2.2 Feedstock substitutes
5.3 Changes since 1986
5.3.1 Changes in the electricity industry
5.3.2 Other changes in end-user technology
5.3.3 Greenhouse concerns
6 Industry structure and contractual arrangem ents
6.1 Introduction
6.2 Capital raising and strategies of managing risk
6.3 Co-operative arrangements
6.4 Allocation and retention of exploration permits
6.5 Incentives to co-operate
6.5.1 Risk factors
6.5.2 Optimising returns
6.6 Marketing arrangements
6.6.1 Long-term contracts and opportunistic behaviour
6.6.2 Ensuring long-term security of supply
6.6.3 Joint marketing

81
81
81
82
86
87
87
95
97
101
101
102
105
107
109
109
112
114
115
119
121

V

AUSTRALIAN GAS INDUSTRY AND MARKETS

7 Competition between gas sellers
127
7.1 Introduction
127
7.1.1 Competition within the gas industry
128
7.2 Developments in competition
128
7.2.1 The nature of competition between producers
129
7.2.2 Ongoing competition between producers
130
7.2.3 Transitional arrangements; access and long-term contracts1 42
7.2.4 Changes in vertical integration
151
7.2.5 Competitive tendering for construction and operation of
pipelines and reticulation networks
154
Appendices

157

A Consultation

159

B Study participants

161

C Statistics

163

D The development of th e natural gas industry in Australia

197

E

Estimating the benefits of gas and electricity interconnection

209

F

Free and fair trade

235

G Long-term contracts

239

References

253

VI

GLOSSARY
Anticline

An up fold in rock strata. One of the most easily
recognised and common oil or gas traps.

Appraisal well

An exploration well drilled into a known oil or gas
reservoir for the purpose of outlining the extent of the
discovery.

Authorisation

Section 88 of the Trade Practices Act 1974 (Cwlth)
provides for an authorisation process in which the
Trade Practices Commission can exempt from legal
challenge contracts, arrangements or understandings
which may breach Section 45 of the Act.

Backhaul

To transport gas in a pipeline in the opposite direction
to that for which the pipeline was constructed.

Base load

That part of the power demand which is effectively
constant throughout the year. A unit providing this load
should run on a continuous basis at near its rated
capacity when not out of service for routine or annual
maintenance.

Basin

Segment of the earth’s crust which has been down
wrapped over a long period of time, usually with
intermittent rising and sinking.

Capacity factor

Measure of the energy production of a generating plant
during a period, compared to the total energy
production if the plant had operated continuously at
full output during the period.

City-gate

The point where gas emerges from the major high
pressure transmission pipeline for distribution to gas
users.

Cogeneration

Major gas users have the potential of enhancing their
energy efficiency by simultaneously utilising natural
gas in the production of electricity and hot water or
other boiler products. In some states excess electricity
can be sold to a distribution utility.
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Coal gas

Gas produced through the gasification of coal in gas
works. Black (bituminous) coal is usually usual raw
material however, brown (lignite) coal can be used in
the Lungi process.

Combined-cycle gas
turbine

A two-stage electrical generation process. In the first
stage, electricity is generated by a gas turbine. The
waste heat from this process then passes through a heat
recovery boiler which produces steam for additional
power generation in a conventional steam turbine.

Common carriage

A requirement imposed on pipeline operators to carry
gas for third parties with tariffs set for all users to a
common schedule. The operator must provide extra
capacity if required. If there is a capacity problem, all
users’ volumes are reduced pro-rata until new capacity
is available.

Condensate

A liquid mixture of pentane and heavier hydrocarbons
that is recoverable from a gas well through a separation
system.

Crude oil

A mixture of hydrocarbons that existed in the liquid
phase in natural underground reservoirs and remains
liquid at atmospheric pressure.

Development well

A well drilled specifically for production from a field
which has been declared commercial.

Downstream

The petroleum industry is likened to a river where
exploration and production are thought of as the source
and the refining, treatment and distribution sectors are
considered downstream activities.

Dry gas

Natural gas containing mostly methane and very little
liquid hydrocarbon or condensate.

Dry hole

A well that is not expected to produce hydrocarbons in
sufficient quantity to be commercial. It may or may not
have shown the presence of oil or gas.

Ethane

The second major constituent of natural gas after
methane. It is a colourless, dry gas at normal
temperature and pressure and can be used in the
petrochemical industry to produce ethylene.
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Farm-out

A farm-out is where one or more parties gives up some
of their equity in all or part of an exploration licence to
another party or parties, in return for that party or
parties undertaking an agreed amount of exploration
work.

Flaring

The practice of burning unwanted gas or oil.

Looping

Duplication of a section of pipeline, particularly where
transmission capacity was constrained.

Merchant services

The service involved in selling gas as distinct from gas
transport or other services.

Natural gas

A naturally occurring hydrocarbon composed of
between 95 and 99 per cent methane and the remainder
ethane.

Peak shaving

Supplying energy for distribution from an auxiliary
source during periods of maximum demand when
primary sources are inadequate.

Recoverable reserves The amount of oil or gas in a reservoir that can be
extracted by primary, secondary or tertiary methods.
There will always be hydrocarbon that cannot be
recovered.
Reticulation

Is the process of distributing gas at low and medium
pressures through mains to consumers.

Ring-fencing

The internal separation of business functions for
management and accounting purposes.

Take-or-pay contract A contract in which the purchasing party (eg. utility)
agrees to take a specified quantity of gas, or to pay the
equivalent of having purchased that specified quantity.
The contract provides the seller (gas producer) with a
guaranteed market for his product.
Utilities

Companies or corporations which buy hydrocarbons (or
raw energy) and either convert it to power or sell it as
fuel to both domestic and industrial consumers.

Transmission

The reticulation of gas through large volume, high
pressure pipelines from a production area into a
distribution system or directly to a large consumer.

Wet gas

Gas which contains a high proportion of liquids like
condensate.
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Scope of Study
Preamble
The Trade Practices Commission (TPC) has authorised certain co-operative production
and marketing arrangements between the Cooper Basin gas producers on the basis that
they provided public benefits which were considered to more than offset their
anticompetitive effects. The TPC has also received new applications for authorisation
of co-operative arrangements between the Cooper Basin producers.
The Cooper Basin producer applications for authorisation which have been
determined previously by the TPC are identified in Part A of Table 4.3 in Chapter 4
and the applications which remain to be determined are identified in Part B of Table
4.3.
Pursuant to its powers under s.91(4) of the Trade Practices Act, the TPC proposes to
initiate a review of the 1986 authorisation of certain arrangements between The
Australian Gas Light Company and the South Australian Cooper Basin producers by
issuing a notice to the effect that it appears to the TPC that there has been a material
change of circumstance since the authorisation was granted.
Scope of Study
To assist the TPC in reaching a decision, for the purposes of s.91(4)(b) of theTrade
Practices Act, on whether it is satisfied that there has been a material change of
circumstances since the 1986 authorisation was granted such that it should be
revoked, the Industry Commission is to undertake and make available to the TPC by
no later than 14 December 19941 an inquiry into:
(1) changes in the gas development, production, transportation, distribution and
marketing arrangements and in the usage of gas and related infrastructure in the
Australian gas industry;
(2) changes in ownership, market concentration, vertical integration, market power,
marketing and pricing practices and competitive behaviour in the Australian gas
industry;
(3) changes in government ownership, regulatory arrangements and policy with
respect to the Australian gas industry; and
(4) the effects of these changes on competition, efficient resource allocation and the
delivery of benefits to gas users and to the Australian community generally with
particular reference to the period since the TPC’s authorisation was granted.
The Industry Commission study will give particular emphasis to the implications of
these developments in the Australian gas industry for the efficient development and
use of the Cooper Basin gas fields and for effective competition in gas markets served
by the Cooper Basin fields.
The Industry Commission is to provide a final report on these matters to the TPC by
14 December 19942 .

1
2

The Industry Commission’s reporting requirements were subsequently amended to
include a draft report by 6 February 1995 and a final report by 6 March 1995.
See footnote 1.

OVERVIEW AND MAJOR CONCLUSIONS

The Industry Commission’s study of the gas industry and
markets
On March 9, the Industry Commission released a report of its study of the
Australian gas industry. It was undertaken to assist the Trade Practices
Commission (TPC) in its review of an authorisation granted to the Australian
Gas Light Company (AGL) in 1986 covering gas marketing arrangements
between AGL and the Cooper Basin gas producers.
The Study was:
•

national in its coverage, with a particular focus on the Cooper Basin and
its markets;

•

concentrated on changes, particularly since 1986, which are or show
substantial prospects of significantly affecting the industry’s structure
and performance; and

•

came to conclusions about these changes, but did not make
recommendations.

The Study focused primarily on the implications of recent developments in the
Australian gas industry for the enhancement of competition in the production,
distribution and use of gas.
The Study took the widely held view that, in the absence of some identifiable
reason to the contrary, vigorous competition is a powerful safeguard of
economic efficiency. For this reason, particular attention was paid to changes
in the extent of competition at each stage in the supply chain.
The Study observed the current extent of competition in the industry is
limited. In doing so, the Study noted:
•

markets are sharply geographically delineated;

•

except in Western Australia, each producing basin supplies one, or at
most two, major markets and each major market is supplied from only one
basin via a single pipeline;

•

joint ventures are almost universal in production and except in
Queensland and Western Australia, related joint venture partners have
effective control of entire basins;

•

generally no direct competition between basins nor between producers
within a basin;
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•

the pipelines which connect basins to markets are natural monop
olies, as
also is the reticulation network within each market;

•

contracts between producers and distributors are almost invariably long
term and often contain clauses designed to improve the security of the
buyer and seller(s) by tying them to each other; and.

•

until recently, governments have owned many key assets (in particular,
transmission pipelines).

However, Study recognised that ther had been competition between gas
— in particular between
producers to supply some markets from time to time
Cooper Basin producers and Gippsland producers to supply Sydney before
long-term contracts had been signed and pipelines built.
The study also noted the gas producers also face competition from the
suppliers of electricity and other hydrocarbons which can substitute for gas. .
Like in many other basins, exploration and production of gas in the Cooper
Basin is undertaken through joint ventures. The members of the joint ventures
share the costs and receive their return in the form of output rather than
profits. Santos is the operator of the joint ventures in the Cooper Basin.
In the petroleum (gas and oil) industry, joint venture arrangements occur at
both the exploration and production stages either through joint acquisition of
leases or from an existing leaseholder “farming out” portions of its interest to
other parties in return for some input from them. In production, the partners
jointly determine the output levels for the joint venture. Partners may sell their
output independently of each other as occurs in the oil industry. In Australia
joint producers of gas have typically jointly negotiated common terms on
which they each sell their output.
The petroleum industry has both high risks and high rewards, especially at the
exploration stage. Further, the capital requirements are large and the capital,
once invested, is largely sunk (that is, has low “second hand” value). The
projects require large expenditure early and return revenue slowly over a long
period. These characteristics influence the way in which capital can be
mobilised to finance investment in the industry.
The chief attribute which distinguishes gas from oil in these regards is the fact
that gas requires additional investment in pipelines for its transport to markets.
In the Australian context, transport by pipeline has implied:
•

large additional sunk costs early in the life of the project;
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•

revenue from the pipelin e which accrues slowly over many years;
and
•
commitment to a single source of supply and a single market.
The initial large capital requirements need to be funded from profits derived
elsewhere, from equity or from loans. Joint ventures are an important way in
which to both raise the necessary funds and manage the risks involved. In
addition by lowering the level of the initial contribution needed by each joint
venture partner, they enable the participation of relatively small firms. Such
firms can contribute expertise and share risk (in a way that conventional
lenders are unlikely to).
Joint ventures enable coordinated production of a given, jointly owned field,
which reduces the total cost of extraction by being able to exploit and
economies of scale which might exists, the sharing of any reserve risk and
avoiding the .incentive for independent producers to extract gas as fast as
possible because gas migrates within a field which would result in
inefficiencies
1. There have been no significant changes affecting the value
of joint ventures as a mechanism for managing risks and
lowering costs in exploration and production.
2. Major sections of the Australian gas industry are
characterised by monopolies or near monopolies in each of
production, transmission and distribution. To the extent
that any market power is exercised against the ultimate
consumers of gas, the proceeds from doing so are shared by
producers, transmitters and distributors of gas depending
on the outcome of supply negotiations between them.
3. Any market power available to producers acting jointly is
inherent in the exploration and production leases they
collectively control. It is exercised when the pricing, extent
and/or other terms of gas supply are determined, for the
duration of the supply contract. It can be exercised by joint
venturers marketing jointly and so collectively determining
the price and/or quantity of gas they are prepared to sell.
However joint producers can still exercise whatever market
power is inherent in their leases even when marketing
separately. They can do so by determining the quantity and
terms on which gas is made available for (separate)
marketing.
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Accordingly, requiring joint venture producers to market
separately is not likely to substantially affect the balance of
market power between producers and those who buy gas
from them.
4. Competition can occur between gas producers in several
ways.
•

“Indirect" producer competition can occur when
producers in different basins compete for long-term
contracts to supply a major market. Generally, once
concluded such contracts present longer term barriers
to entry. The anticompetitive consequences of these
barriers are diminished to the extent that there was
indirect competition when the contract was agreed.

•

“Direct” or “ongoing” competition can only occur in a
market if producers who are independent of each other
have access to haulage infrastructure connecting them
to that market. Thus, ongoing producer competition
can occur between producers controlling different
fields within a single basin or between producers in
different basins each of which has haulage access to the
same major market(s). Currently these conditions are
found only in Western Australia and Queensland.

5. Indirect producer competition is intensifying in the Sydney
market as the long-term contracts which underwrote the
Moomba to Sydney pipeline move closer to expiry. Indirect
competition occurred recently in Adelaide where the
Pipeline Authority of South Australia negotiated with
producers in several basins before proceeding to secure
supply from south west Queensland Cooper Basin
producers.
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6. Ongoing competition between independent producers (both
between and within basins) has intensified in Western
Australia since 1986 as a result of new projects coming on
stream in the Carnarvon Basin with relatively easy access to
existing pipelines. In Queensland, such competition existed
between fields in the Bowen and Surat basins in 1986 but is
declining rapidly as these basins run down reserves and
dependence shifts to supply from the south west Queensland
unit producers. In other major markets, there was no
ongoing producer competition in 1986 and this has not
changed.
7. The dominant position afforded to Australian producer
joint ventures by their exploration and production licences
may hinder the emergence of greater competition in the
Australian gas market. Given the cost of establishing the
haulage infrastructure necessary to facilitate ongoing
interbasin competition there is merit in giving higher
priority to the emergence of competing producers within
basins both when exploration leases are first allocated and
when they are reallocated following relinquishment.
8. The prospect of increased ongoing and indirect competition
between gas producers has been improved by:
•

the COAG commitment to “free and fair trade” in gas
(subject to caveats), and in particular the development
of consistent access regimes for pipelines and
distribution networks;

•

the potential for large scale development of coal bed
methane;

•

discoveries by competing producers including where
this has occurred as a consequence of relinquishment
and reallocation of exploration permits; and

•

the expiry within the next decade of several existing
long-term contracts.

9. Concentration of ownership within basins has changed since
1986 with slightly increased horizontal integration in
production in the Cooper and Amadeus basins, little change
in the Gippsland Basin, and substantially greater diversity
of ownership in the Carnarvon Basin.
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Where horizontal integration has increased it has not
reduced producer competition significantly owing to the
prior high level of horizontal integration, the currency of
long-term contracts and the lack of pipeline infrastructure
between basins. However, increasing horizontal integration
between producers in different basins may constrain what
would otherwise be the increased prospect of interbasin
competition both in tendering for long-term contracts, and
for ongoing competition if and when pipeline
interconnections make that possible.
10. Since 1986, vertical integration in the gas industry has been
reduced in the public sector.
In the private sector, vertical integration has increased with
the sale of several government assets to firms with interests
elsewhere in the industry, though it has also decreased
through AGL’s sale of its exploration interests.
Governments have attempted to address the anticompetitive
potential of vertical integration by imposing access regimes
and requirements to “ring-fence” otherwise vertically
integrated assets. This is likely to significantly improve
access and so increase competition.
With regard to the sale of the Moomba to Sydney pipeline,
the procompetitive effect of changed contractual terms
concerning access to pipeline capacity is likely to outweigh
the otherwise anticompetitive implications of increasing
private sector vertical integration.
11. With true separation of ownership, access regimes which
offer substantial scope for commercial negotiation may be
sufficient to provide effective access. Where vertical
integration is substantial, access regimes may need to be
stronger to be effective.
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12. In Western Australia, utility reform (including vertical
“ring-fencing”) and the phased introduction of an access
regime are in place, and producers are beginning to
contract directly with an increased number of buyers. The
completion of the Goldfields and Port Headland pipelines
will further extend the Western Australian producers’
customer base.
Elsewhere, producers generally still contract with a limited
number of buyers. However, there is now the prospect that
the number of buyers faced by producers in these states will
increase substantially as a result of:
•

access regimes for pipelines and distribution networks
(although the effectiveness of these regimes and
existing contractual arrangements will affect this);

•

electricity reform, improved gas-fired electricity
generation technology (combined-cycle generation and
cogeneration technology), and the reform and vertical
separation of Government-owned gas utilities;

•

further pipeline interconnections; and

•

the potential effects of compliance with the
Commonwealth
Government’s
greenhouse
gas
emission targets, which would significantly enhance
gas demand for electricity generation in the long-term
at the expense of other fossil fuels.

13. To the extent that access regimes are successful, the
monopsony power of existing gas buyers will fall as
competition between consumers of gas increases. This has
already occurred in Western Australia and is in prospect of
occurring in other states. Likewise imminent pipeline
extensions in Queensland will increase the total demand for
Cooper Basin gas. These developments are likely to increase
the market power of producers relative to buyers and so to
increase the potential benefits of facilitating producer
competition.
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14. Modelling results (using ABARE’s MENSA model) suggest
that the benefits of additional interconnections which allow
interstate trade in both gas and electricity, are around
$1.5 billion over 35 years in net present value terms, rising
to around $2 billion if additional gas reserves are discovered
in the Cooper and Gippsland basins. This modelling
indicates the general direction in which a competitive
market may adjust to removal of restrictions on interstate
trade and the use of gas. It does not, however, reflect
changes in competition between individual producers within
basins.
15. In summary, the changes, which have occurred or are in
prospect and which lay the basis for gains in both allocative
and technical efficiency include:
•

reforms to the structure and operations of gas and
electricity utilities;

•

commitment to free trade between states;

•

commitment to access regimes for transmission and
distribution;

•

expiry of long-term contracts;

•

relinquishment and reallocation of exploration leases;
and

•

technical changes affecting the demand for and supply
of gas.

16. Within this framework, several issues assume greater
importance in determining whether effective producer
competition will occur:
•

the effectiveness of access regimes for creating a
contestable market;

•

the extent of horizontal integration both within and
between basins which has the potential to inhibit
competition;

•

the extent to which outstanding caveats by
governments on implementing “free and fair trade”
between the states remain in place; and
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•

3

existing long-term contracts which may prevent new
producers from supplying distributors and end users.

The Australian Gas Industry

The major gas reserves in Australia are shown in Figure 1 below. They include
the four major producing areas: the Carnarvon Basin off north west Australia;
the Gippsland Basin off the Victorian east coast; the Cooper Basin in north
east South Australia and south west Queensland; and the Amadeus Basin in
the Northern Territory. Total national economic reserves of natural gas
amounted to 39 958 petajoules (PJ) at December 1992. The inclusion of
currently subeconomic reserves increases this figure to 84842 PJ. This
compares with total national consumption of around 700 PJ in 1992-93, which
was approximately 19 per cent of final energy consumption in Australia.
In addition, large reserves of coal bed methane exist, primarily in the Sydney
and Bowen basins, some of which may prove commercial within the next
decade.
With substantial gas reserves found only some distance from the major cities,
natural gas supply was established with a single pipeline connecting the
resource to the market (the Gippsland Basin in the case of Melbourne, the
Cooper Basin in the case of Adelaide and Sydney, and the Amadeus Basin in
the case of Darwin). Supply was dominated by a set of producers acting
collectively via joint ventures.
In the cases of Queensland and Western Australia, some limited sources of
supply were established near major markets. However, over time it has become
(or is becoming) necessary to access much larger reserves located some
distance from major markets (the Cooper Basin for Queensland and the
Carnarvon Basin for Western Australia).
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Figure 1:
Existing and possible natural gas pipelines connecting
producing basins to demand centres in Australia, 1992-93

Note:
Source:

Does not include subsequent discovery of reserves of 630 PJ in the Otway Basin.
Recoverable reserves: BRS 1994, p. 104
Consumption: AGA 1994a, p. 21

As illustrated in Figure 2, the development of gas markets in each state has
progressed differently. Apart from Western Australia (which was constrained
by inadequate supply until the Carnarvon Basin came on stream in 1984-85)
and the Northern Territory (which made a major switch to gas-fired electricity
generation in 1986), gas consumption in most states has only grown at rates
comparable to the growth in gross domestic product since the mid-1980s.
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Figure 2:
PJ

Australian gas consumption by State, 1973-74 to 1993-94,
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Production for the domestic market is currently around 430 PJ per annum.
Exports of liquefied natural gas (LNG) from the Carnarvon Basin commenced
in 1989-90 and are currently running at around 270 PJ per annum.
As Table 1 shows, ownership of the main gas producing areas in central and
eastern Australia is highly concentrated. Santos, Esso, and Boral dominate the
production joint ventures in the Cooper Basin, and Esso and BHP divide
equally between them the production joint venture in the Gippsland Basin.
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Table 1: Ownership of selected natural gas fields, as at 31 December
1993
Basin

Cooper
South Australian CB Unit
Patchawarra South West
Murta Murta
South West Queensland Unit
Gippsland
Otway (Minerva)
Surat
Denison Trough
Source:

4

Santos

Esso

BHP

%

%

%

58.4
45.0
54.3
58.0
27.0
50.0

19.7
15.0
27.0
23.0
50.0
-

50.0
90.0
-

Boral Parker &
Parsley
%
%

15.7
30.0
14.0
17.0
40.0
50.0

1.0
10.0
33.0
-

Other
%

5.3
10.0
4.8
2.0
-

Incitec, Sub. 31, p. 33,
BRS 1994a, pp. 119-33
Santos 1994a, p. 35, and
Industry Commission estimates

The economics of the Australian gas industry

4.1 Characteristics of the gas industry
The structure and competitive behaviour of firms in the Australian gas
industry are influenced by a number of factors which are characteristic of the
industry.
First, there are high risks and large capital expenditures associated with
exploration and production. Joint ventures are one response to these. They are
typical in exploration and production and are frequently carried through to
processing and marketing.
Second, gas is most economically transported over land by pipelines.
Accordingly, within Australia, gas is usually transported to markets through
high pressure transmission and low pressure distribution pipelines. These
pipelines typically exhibit sufficiently strong economies of scale that it is
rarely economic to replicate them. This gives rise to natural monopoly
characteristics in transmission and distribution.
Third, most gas users face a choice between gas and other sources of energy or
feed stock material, and hence competition occurs when they choose or update
their equipment or appliances. Once these choices are made, users tend to
remain locked in for the life of the asset in question. For this reason, the
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demand for gas is more responsive to changes in relative prices over the long
term than it is in the short term.
Fourth, in Australia gas reserves have taken longer to exploit because of the
lack of ready available markets than, for instance, oil reserves. This increases
the risks to which they are subject. This is because:
• lead times for establishing major projects are long as substantial

development and transmission infrastructure must be planned, financed and
installed; and
• rates of exploitation are slow because:
− too rapid a gas supply rate to the one (or a small number of) market(s)

to which pipelines provide access will depress prices and increase the
necessary capacity and hence capital cost of processing and
transmission assets; and
− gas distributors and customers may be unprepared to make the

investments necessary to increase their consumption without being
assured of supply over a long period.
Fifth, other factors mean that governments are inevitably involved in some
sectors of the industry and frequently predisposed to extend this involvement
either by way of direct financial participation or regulation. For example:
•

gas is owned by the Crown until recovered, and so governments must
determine the terms on which firms explore for and produce gas;

•

the difficulty of transporting gas in a flexible fashion from a variety of
sources to a variety of destinations has led to government involvement in
decisions about whether and on what terms gas is traded between
jurisdictions and the purposes for which it is consumed within
jurisdictions; and

•

the natural monopoly characteristics of gas transmission and distribution
create both economic and political rationales for government
involvement.

Where there is separate ownership of the stages of production and delivery of
gas, a means of apportioning risk between the parties concerned is required. In
addition, because a high proportion of each firm’s or joint venture’s costs are
sunk, each is “hostage” to others in the production chain. For instance, the
pipeline owner is dependent on producers for gas to transport, whilst the
producers are dependent upon the pipeline for gas haulage to market, thus
creating scope for either to act opportunistically by holding up the other in a
bid to extract unreasonably favourable terms. These circumstances give rise to
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long-term contracts which specify the way the parties share risks and
constrain the capacity for invidious hold up behaviour. Firms may also limit
the scope for such behaviour by agreeing to restrictions on the ability to deal
with third parties.
In Australia, production monopolies have often been sanctioned by
governments to facilitate the development of natural gas resources.
However, monopoly can harm economic efficiency in three ways:
•

Production or technical inefficiency may arise. For exa
mple, distributors
may have staffing levels higher than technically necessary.

•

Allocative inefficiency is also likely to arise where monopolies raise
prices above the levels that can be justified by the need to cover total
costs taking account of risk.

•

Dynamic inefficiency can arise within a monopolistic market where firms
have less incentive to innovate, respond to changing customer needs and
capture profitable market niches from each other than they would in a
competitive market.

4.2 The importance of depth in gas markets
The degree to which high fixed and sunk costs create scope for market power
to be exercised (and for firms to act opportunistically), depends on the overall
size of the market and the number of participants. Where there are relatively
large numbers of buyers and sellers at each stage of the production and
delivery chain, competition will often provide strong disciplines on price,
conduct and product quality.
Large fixed and sunk costs however present much more formidable challenges
to economic efficiency where markets are shallow, that is where there are few
buyers or sellers in the marketplace. Over time, gas markets have tended to
grow and deepen. However, in comparison with gas markets in North America,
the extent of this deepening and the rate at which it has occurred has been
heavily constrained in Australia by regulation, the size and low population
density, the distance between its major centres of population and industry and
the distance between those centres and Australia’s major gas reserves.
In a deeper gas market, such as in North America, many of the problems of
monopoly are greatly mitigated. Trade between regions ensures that prices
cannot vary too greatly between them (net of transport costs). This places
substantial limits on the extent to which firms can exercise market power.
Long-term contracts are still an important means for sharing risk, limiting
opportunistic behaviour and providing the financial stability necessary to
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fund the establishment or holding of assets. However, their importance is
diminished and individual utilities are often parties to several long-term
contracts, often with different suppliers, which begin and end at different
times.
As long-term contracts have diminished in significance, firms have developed
new instruments to manage risks, lower costs and increase the value of gas and
gas related services to customers. These include shorter term, interruptible,
spot, options and futures contracts. In addition, the supply chain from
production to distribution has become more complex and less vertically
integrated as the role of gas merchants and gas brokers in buying and “onselling” gas, or matching buyers and sellers respectively, has been separated
from the provision of gas transport services. Some gas consumers have also
changed their behaviour to take advantage of this more flexible and
differentiated market, by investing in technology which can rapidly switch
between alternative energy sources.
The rationale for joint producers to market jointly is weakened as markets
become deeper. By comparison with North America, gas markets in Australia
are relatively undeveloped, but increasingly the preconditions are being put
into place for greater competition to emerge.

5

Changes since 1986 affecting Australian gas markets

This section examines changes since 1986, focussing on the extent to which
they create the preconditions for a more competitive and efficient industry.
In recent years, policy makers have sought to facilitate competition in markets
despite the presence of natural monopoly assets. Where potentially
competitive firms can be provided with unrestricted access to natural
monopoly facilities at prices which reflect costs, there can be some confidence
that economic efficiency will be improved.
Open access to transmission and distribution pipelines and competition
between both producers and consumers of gas are likely to create the major
pressures for increased efficiency. Accordingly, the following discussion of
changes focuses on the likely success of access regimes and the extent to
which changes have introduced competition, (or the prospect of competition)
between producers on the one hand and consumers on the other. In addition,
changes and prospective changes in technology and the characteristics of
demand — particularly its extent and its price sensitivity— are discussed.
Where, as seems likely in most major markets, ongoing competition between
producers will be limited for some years, the price sensitivity of gas demand
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and the extent to which any market power was competed away at the time
long-term contracts were contested will determine the limits of any market
power enjoyed by gas producers.
5.1 Joint ventures and the costs of exploration and production
A number of newly producing fields in Australia retain this form of
organisation. For example, the Tubridgi, Harriet and Griffin fields in the
Carnarvon Basin, all of which have only come into production in the last year,
are all separate joint ventures.
The characteristic features of the gas industry, in response to which joint
—
ventures have evolved, have not changed in any significant way since 1986
n or have the major instruments for risk sharing, mobilisation of capital and
other resources, and exploitation of a common resource. Thus, there have been
no substantial changes in the incentives to form joint ventures for the
purposes of reducing exploration and production costs, nor in the benefits of
doing so.
Joint ventures may lower the cost of meeting any obligations placed on the
holders of exploration and production permits (for instance to maintain a
certain level of exploration or production expenditure). However, their
efficacy in doing so may enable the joint venturers to maintain control over
larger areas than they otherwise would. This can have implications for the
strength of producer competition and this matter is dealt with below.

5.2 Competition between gas producers
5.2.1 Gas production, competition and market power
When gas is discovered, costs have already been sunk— not only into finding
and drilling the successful well, but (in all probability) into numerous
unsuccessful seismic and drilling activities. In this regard, investment in
exploration is analogous to investment in research and development. It is done
in the hope and expectation that, if successful, the sunk investment will give
rise to an asset — be it a gas field or the control of a new technology. After the
event, and disregarding the costs and/or risks which have been met, the
explorer may earn unusually high levels of profit.
However, it is necessary to allow successful explorers some reward for their
investment in exploration if there is to be any incentive to explore at all. A
high margin of price over variable cost is a cause for concern only in so far as
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it implies an excessive return for total investment (including exploration costs
with a margin for risk). As Esso stated:
If the joint venture has been successful it will of course exercise some degree of
market power over the resource it owns ... [A] successful explorer has found a
resource and expects to be able to exercise the property rights inherent in [its]
tenements as a natural consequence. (Sub. 35, pp. 5, 15)

Just as producers may bid away monopoly rents in indirect competition to
obtain long-term supply contracts, so some or all of the monopoly rents
implicit in production leases may be bid away in the effort to obtain
exploration leases. Although Santos in the Cooper Basin and BHP in the
Gippsland Basin paid relatively little for their leases several decades ago, they
were obtained in a free market in which other explorers were unwilling to
make the same commitment to exploration.
However, it is both unnecessary and economically harmful to provide the
owners of a resource with more market power than is necessary to induce their
exploration in the first place. Judging the precise amount of market power
which should be available to successful explorers is no more precise a science
than judging the appropriate length of patents. In this regard, certain aspects
of existing leasing regimes play roles which are analogous to the time
limitation on patents — setting a boundary on the market power available to
those who are successful. Thus, unless sufficient incentives to explore would
not otherwise be available, it is advisable for policy makers to seek to
facilitate competition between gas producers. Given the cost of establishing
the haulage infrastructure necessary to facilitate ongoing interbasin
competition there is merit in seeking to ensure that there is scope for
competition between fields within basins. This can be facilitated by giving
higher priority to the emergence of competing producers within the relevant
basin both when exploration leases are first allocated and when they are
reallocated following relinquishment. (However this strategy is unlikely to
provide competitive benefits if oil is subsequently discovered without gas, as
oil discoveries give lessees little market power.)
This Study is not in a position to say whether the exploration leases originally
obtained in the major Australian gas basins provided unnecessarily large
incentives to bring about exploration nor can it specify the extent, if any, to
which competition to explore in these basins should be considered to have
competed away the rents implicit in the exploration leases which were granted.
5.2.2 Joint ventures, gas marketing and market power
Joint ventures reduce competition between the partners within the joint
venture. Joint ventures in exploration can lead naturally to joint ventures in
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production once gas has been found. Since the return to the joint venture
partners is in the form of a share of project output, it does not follow that
marketing need also be joint. In the case of oil joint ventures, it frequently is
not. In the case of gas, however, the joint venture arrangements typically
extend into marketing.
Any market power available to producers acting jointly is inherent in the
exploration and production leases they collectively control. It is exercised
when the pricing, extent and/or other terms of gas supply are determined, for
the duration of the supply contract. Since the individual partners receive a
agreed share of the total output of the joint venture, they must jointly agree
upon the total to be produced. This joint decision about supply will influence
the price which can be negotiated in the market. Hence, if the producers were
required to market separately, the joint venturers could still capture any
market power which they currently enjoy as joint marketers by determining
the quantity and the terms on which gas is made available for (separate)
marketing. Accordingly, requiring joint venture producers to market
separately would not substantially reduce their ability to exercise market
power.
Any market power they have may influence both their preparedness to supply
gas over and above contracted levels (which might depress prices) and their
incentives to invest in ongoing exploration.
Where producers possess market power, this can be constrained (or wholly
extinguished) if producers are subject to countervailing market power. This
may be exercised by governments in determining the terms and conditions of
access to gas, and by monopsony gas buyers. Both the major gas producing
joint ventures in the Cooper and Gippsland basins seem to have been subject
to these forms of countervailing power. In such circumstances, the amount of
market power available to producers (if any) cannot be determined except by
empirical assessment.
Given the limited time and information available, this Study has not
determined the extent (if any) of the monopoly power enjoyed by firms
controlling the Cooper and Gippsland basins respectively. The Study notes
that a comparison of city-gate prices from these basins with city-gate prices in
the United States suggests that Australian prices do not reflect the large scale
use of market power (see Section 2.5.3). However, the relatively favourable
Australian city-gate prices may arise from a range of factors other than the
absence of market power. In particular they may reflect commercial
judgements made many years ago when initial prices and the terms of price
negotiation were specified in long-term contracts. Gippsland Basin producers
are receiving comparatively low prices for a large proportion of the gas they
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sell, however this appears to be the result of developments which were not
foreseen by producers when contracts were signed, rather than the presence or
otherwise of market power.
Box 1: Joint production and market power
This study argues that joint production is the primary source of whatever market
power joint venturers enjoy, not their joint marketing.
As market power is exercised, prices rise and the amount demanded falls. Accordingly
market power cannot be exercised without influence over the quantity supplied to
market. The quantity supplied can be restricted by a monopoly or by separate firms
acting as a cartel. Cartels (either implicitly or explicitly) jointly decide how much to
supply to a market and apportion a share to each member.
The importance of production decisions, rather than joint marketing can be illustrated
by reference to one of the best known, and (for a time) successful cartels, the
Organisation of Petroleum Exporting Countries (OPEC). However, there is an
important distinction between joint ventures in gas production within a field or a basin
and the OPEC cartel. Joint ventures in petroleum exploration and production are
typically formed to manage risks and reduce costs, and may also increase market
power. In contrast, OPEC was established with the primary motivation of exercising
market power and has no inherent effect on production efficiency.
OPEC has a complex structure and arrangements have changed significantly over time
but essentially OPEC sought to restrict total production of its members. By doing so it
aimed to increase the members’ collective revenue and profit. Agreements to reduce
petroleum output sharply increased prices because of the difficulty of increasing
production elsewhere or reducing consumption (either directly or by substitution) in
the short term.
Based on agreed total production levels, each member was given a production quota.
Each oil producing country, and indeed each oil producing company, was able to
market separately, at the best prices it could achieve.
During its most effective period in the mid-1970s OPEC members kept broadly to
their quotas. Petroleum marketers did not lower their prices when faced with
competition in marketing, because this would have exhausted their quotas too rapidly,
leaving them short of petroleum to sell without capturing any benefit. The OPEC
countries were free to compete to ‘add value’ to their petroleum products but, for so
long as the quotas were honoured, they did not (because they could not) compete for
each other’s market share.
OPEC has now lost much of its capacity to influence prices. In addition to vigorous
new entry from non-OPEC oil producers, an important reason for this was the
difficulty OPEC had in enforcing individual producers’ production quotas. By contrast
a cartel arising from joint production of gas is stable because parties jointly
determining output volumes cannot ‘cheat’ on each other.
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5.2.3 Competition between gas fields
The many motivations for the formation of joint ventures in exploration,
production and marketing are likely to remain. While they do, competition
between joint venture partners will be minimal within the relevant joint
ventures and will not be substantially increased by requiring them to market
separately. The most promising avenue for increasing competition among
producers is through competition between different joint ventures or sole
producers who are sufficiently independent of each other to compete.
Competition can be indirect or direct, although direct competition requires
competing producers to have access to haulage infrastructure to the relevant
market, whilst indirect competition may result in only one producer having
haulage access to the relevant market.
5.2.3.1 Indirect producer competition for long-term supply contracts
Although direct competition between producers cannot occur without
appropriate pipeline interconnections, competition can and does occur for
long-term contracts to supply a market prior to pipeline interconnections.
Where substantial investment in haulage infrastructure is necessary to supply,
this is unlikely to take place unless it is underwritten by a long-term supply
contract. Once committed, long-term contracts are likely to be barriers to entry
to other producers until the expiry of such contracts is imminent. The Cooper
Basin producers and the Esso/BHP joint venture competed to sell gas to
Sydney in the late 1960s. Since the Cooper Basin producers won the contract,
and the gas supply infrastructure was installed, the Cooper Basin producers’
long-term contracts to supply gas to the Sydney market and the investment
sunk into the Moomba to Sydney pipeline have been barriers to new entry and
there has been no direct competition between the two basins into the Sydney
market.
However a round of vigorous interbasin competition is developing, as some
major take-or-pay contracts mature. Interbasin competition for long-term
contracts covering the next century is intensifying in several markets with
BHP seeking to contract to supply gas customers in Sydney without having
yet determined how it will supply the gas. Likewise in the early 1990s, an
incremental supply contract for South Australia was the subject of
negotiations with producers in the Amadeus, Gippsland and Cooper basins.
5.2.3.2 Direct or ongoing competition between producers
In 1986, direct or ongoing producer competition existed in Western Australia
and Queensland. In contrast, supply from the Gippsland and Cooper basins
was dominated by firms acting co-operatively and without direct competition
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from other independent producers and this situation remains largely
unchanged today.
Further joint venture production has proceeded in the Cooper Basin since
1986, but only within joint ventures with similar ownership to the South
Australian Unit Producers.
Although, there have been no major new gas reserves brought into production
elsewhere in Australia since 1986, a number of smaller producers have
emerged in Western Australia, including several producer joint ventures in the
Carnarvon Basin (eg Tubridgi), and the Beharra Springs joint venture in the
Perth Basin, thereby increasing producer competition
Most of the major additions or extensions to the pipeline network since 1986,
and those planned with any degree of certainty, have added or will add new
consumers to the gas market and so increase competition between consumers.
However they have not and will not increase competition between producers.
For example, the south west Queensland producers are now connected to
Moomba, and hence with the main South Australian and New South Wales
markets, and connections are planned to Mount Isa and Brisbane. But, the high
degree of cross-ownership between the south west Queensland producers and
the South Australian Cooper Basin producers prevents significant competition
between them.
5.2.3.3 The prospects of increased direct competition between fields
PROSPECTS FOR INCREASED INTERBASIN GAS TRADE
As noted above, producers in eastern Australia are encountering greater
indirect competition between basins as the major long-term contracts for south
eastern markets wind down.
Most prospects for increased interbasin competition will be driven by pipeline
developments designed to connect the Victorian reserves to the Sydney and/or
Adelaide markets. An Albury to Wagga Wagga pipeline is currently subject to
a feasibility study by the Gas Transmission Corporation and East Australian
Pipelines, to be completed by March 1995.
BHP is also currently considering possible pipeline routes connecting the
Esso/BHP gas joint venture in Gippsland Basin with the Sydney market. BHP
has already signed a contract with Sithe Energies Australia to supply 10PJ per
year to Sydney from 1996.
Either or both of these projects would enable direct competition between the
Cooper and Gippsland Basin producers in New South Wales and Victoria.
However, the capacity of the Albury to Wagga Wagga link is likely to be
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constrained to approximately 20 PJ because of the limited capacity from
southern Victoria to Albury.3
The Minerva project located in the Otway Basin off shore from Port Campbell
in Victoria has also become more attractive following a substantial upgrade in
reserves estimates in 1993. BHP holds a 90 per cent interest with Parker and
Parsley (formerly Bridge Oil) holding the other 10 per cent.
This project would place pressure on the Cooper Basin and Gippsland Basin
producers depending on whether haulage infrastructure were established to
South Australian and/or Victoria. However, these plans are not advanced.
Moreover, the significant involvement of BHP as producers in both Minerva
and Gippsland Basin joint ventures has potential to constrain competition
between them.
Increased competition between producers requires a supportingregulatory
environment. Thus, the prospect of substantial private investment in gas
production and haulage assets, makes the recent Council of Australian
Governments (COAG) commitments to “free and fair trade” in gas opportune.
In February 1994, COAG’s participating Governments committed themselves
to introduce a range of reforms by 1 July 1996. They includeinter alia:
•

the removal of barriers to trade within and between the states;

•

a uniform national framework for third party access to gas
transmission pipelines;

•

no new exclusive franchises be issued and a plan be developed to
implement more competitive franchise arrangements:

•

the corporatisation of publicly-owned gas utilities; and

•

vertical separation of transmission and distribution activities.

To the extent that these policy changes are implemented, they will facilitate
increases in both indirect and direct producer competition.
Some government imposed barriers to interstate trade remain:

3

•

The South Australian Interim Supply Act (1985)
gives the South
Australian Government the power to block interstate sales of gas
from South Australia.

•

The Victorian Government has stated that interstate gas sales from
Victoria will not take place until the dispute about the Petroleum

The MENSA model of Australian energy markets described elsewhere anticipates that
a link with a capacity of 55 PJ a year would meet the needs of the market.
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Resource Rent Tax (PRRT) on Gippsland gas is resolved. This has
been made an express caveat to its COAG commitment.
Trade has however taken place across state borders and was a feature of the
original contractual arrangements to supply gas to AGL. Since 1986, two
further instances of interstate sales agreements have eventuated: the sale of
gas from the south west Queensland Cooper Basin to South Australia with
deliveries commencing 1 January 1994, and agreement for the sale of South
Australian sourced ethane gas to ICI in Sydney with contracts signed in 1994.
Even so, it appears that the Governments involved on these occasions have
sought concessions. Queensland sought a commitment to further exploration
in that State. South Australia used their bargaining leverage to achieve two
things; first, the extension of the term of the Special Purchase Agreement
which had originally been made with the Pipeline Authority of South Australia
(PASA) in response to competition from Victorian electricity; and second, to
commit the Cooper Basin gas producers to sell 400 PJ to South Australia
between 2004 to 2013.
REALLOCATION OF EXPLORATION PERMITS
Where successful explorers have been able to retain exploration permits over
large areas, the emergence of substantial competition within basins has been
rare. The evolution of the Cooper Basin illustrates this point. Santos received
exploration permits which covered wide tracts of both South Australia and
Queensland. The numerous joint ventures arising from the “farming out” of
Santos’ original interests have had a strong commonality of ownership, with
each joint venture being dominated by the collective interests of Santos and
its first joint venture partner, Delhi.
Before 1994, there had been no significant gas discoveries in the Cooper
Basin by firms independent of the Cooper Basin joint venturers. However, the
strong control the joint venturers have over the Cooper Basin’s gas reserves
may not persist indefinitely. MIM took up a permit area in south west
Queensland relinquished by Santos and Delhi in 1992. By 1994 initial drilling
had revealed reserves of the order of 300PJ, which by comparison is
equivalent to 25 per cent of the proven and probable reserves available to the
South West Queensland Gas Unit (Sub. 13, P. 7). This may give rise to Cooper
Basin producers independent of existing Cooper Basin producers. However, to
date no commitment has been made to bring the gas into production.
Considerable interest has also been shown by a number of parties in taking up
any acreage relinquished from the renewal of the main permit held by Santos
and Delhi in south west Queensland. The lease formally expired at the end of
1994, and Santos and Delhi have applied for its extension. A decision on this
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permit is pending. This may also increase producer competition if it is secured
by interests independent of the Cooper Basin joint venturers and commercial
reserves of gas are found. Competition within the Cooper Basin may further
intensify in the medium term as the main exploration permits underpinning the
South Australian Unit Producers expire in 1999.
Scale economies in gathering and processing raw gas can be a barrier to entry
for small new operators.
Though present, economies of scale are significantly weaker in gas
processing, than in transport. Economies of scale in processing also depend
considerably on the quality of the raw gas, and end user requirements. For
some processes — for instance carbon dioxide removal— large plants such as
those at Moomba and Longford utilise several “modules” suggesting the
absence of strong scale effects at the volumes achieved. The Study is advised
however that in other processes such as gas dehydration using triethylene
glycol (a common technology) significant economies exist. Further, if sales
gas specifications require minimal LPGs, (which are typically present in raw
gas), then significant investment in cryogenic facilities would be required, and
these exhibit strong economies of scale.
Scale economies in processing appear to have declined slightly since 1986
through the development of membrane technology for carbon dioxide removal
(Sub. 33, p. 4). This has improved the viability of some small-scale gas
processing operations — particularly in areas where raw gas requires
relatively little processing.
There are strong economies of scale in the transport of raw and semiprocessed gas through pipelines. If they are of any significant length and
capacity, such pipelines have natural monopoly characteristics. It is quite
possible that new gas discoveries made in relinquished leases will not be large
enough to justify expensive new pipeline infrastructure given that existing
producers relinquish those areas they consider the least prospective. In such
circumstances, the viability of new independent gas producers, and so of
increased intrabasin producer competition, may be dependent upon new
producers obtaining access to existing raw gas transport and/or processing
facilities (Sub. 13, p. 7).
DEVELOPMENT OF ALTERNATIVE SOURCES OF GAS
Coal bed methane (CBM) is a potential competitor to conventional sources of
natural gas. It is estimated that there are large reserves of coal bed methane in
Australia, some estimates suggesting they are at least as large as recoverable
reserves of conventional natural gas (AGA 1992, p.17). Moreover, these
supplies are close either to major markets (Sydney Basin) or to established gas
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pipelines (Bowen Basin). Media reports, and the comments of some
participants in the Study (see for example Sub. 33, p 4), suggest the
development of coal bed methane is imminent, and that commercial
negotiations for supply from the Bowen Basin are already under way, but this
Study has been unable to verify these claims.
In addition, the amount of gas recovered from landfill is increasing. However
landfill gas is unlikely to provide a major competitor to fossil sources of gas
for the foreseeable future.
5.2.3.4 Horizontal integration between producers
The importance of producer competition highlights the significance of
diversity of control of (potentially competitive) gas producing assets both
within and between basins. In this regard, changes in private ownership have
somewhat increased the horizontal integration of producers.
•

Esso acquired Delhi in 1988, and thus now has a substantial presence in the
production interests of the two major basins supplying south east markets,
that is Cooper Basin (South Australia and Qld) and the Gippsland Basin.

•

Santos had purchased several other producers in the South Australian
Cooper Basin Joint Venture prior to the study period. Santos further
increased its interest in 1987 with the purchase of Vamgas. Given the
Cooper Basin producers act jointly, the resources they jointly control may
already be considered to be horizontally integrated. However, the
increasing dominance of Santos in the joint venture(s) reduces the scope
for rival behaviour among the participants, and reduces the prospects of
ever subsequently reducing horizontal integration in the Cooper Basin.
Through the purchase of AGL’s exploration and production interests,
Santos has interests in the Denison Trough and Surat Basin giving it a
substantial majority ownership in the Roma gas fields supplying Brisbane,
and it has a large equity ownership of the production interests in the
Amadeus Basin in the Northern Territory.

•

Gas discoveries which have increased reserves in the Minerva field in the
Otway Basin raise competitive implications because of BHP’s 90 per cent
ownership of the field together with its 50 per cent interest in the
Gippsland Basin. This is likely to constrain competition between the two
producing centres in markets to which they are both connected.

•

Boral’s purchase of a majority interest in SAGASCO gives it interests in
the Cooper Basin. Boral’s prior interests in the Bowen/Surat basins raises
horizontal integration issues. However, the rapid depletion of reserves in
the Bowen/Surat basins renders the implications for producer competition
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insignificant. The same conclusion applies to Santos’ interests in the
Bowen and Surat basins .
•

Many firms funding coal bed methane (CBM) development are already
involved in the gas industry, in particular AGL and BHP. However if
successfully developed, CBM will compete in New South Wales and
Queensland against at least one independent player— the Cooper Basin
joint venturers.

5.3 Access, market power and vertical integration
5.3.1 Access to gas transport infrastructure
In some cases for instance in South Australia, the owner of the major pipeline
buys gas direct from the producers and is the sole buyer. It then sells the gas to
the distributor SAGASCO and other large customers. In other cases (for
example New South Wales), the owner of the pipeline does not buy the gas but
merely transports it, for a fee. In New South Wales, AGL is the sole buyer of
Cooper Basin gas and the transport services of the Moomba to Sydney
pipeline. In 1986, AGL’s priority access to unlimited and unspecified capacity
under the terms of its transport contract prevented the pipeline owner from
selling spare capacity to other buyers.
In both these cases, the producers faced a single buyer.
To the extent they are successful, access regimes reduce the scope fors uch
monopsony powers to be used restrictively, and so facilitate competition
between gas buyers (whether they be end users or aggregators). Where the
monopsony powers of gas buyers previously stood as a countervailing force to
the monopoly of producers acting jointly, and where this countervailing power
was used to reduce prices to gas customers, removing it (with an access
regime) can harm economic efficiency. To prevent this, any market power
which producers might have also needs to be addressed— preferably by
encouraging the development of competition between producers.
Access regimes can also facilitate the deepening of a market, because they
enable producers and consumers to contract directly (subject to payment of
access and haulage charges).
State and Commonwealth legislation controlling pipeline operations has to
varying degrees provided for access. Despite this, the only recent example of
third party access is the supply by several gas producers in Western Australia
to Alcoa through SECWA’s delivery system. There are a few other examples
of long standing.
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However, there have been notable developments in the formulation of access
regimes by Governments, and by the industry through the development of a
Pipeline Access Code (PAC).
The Moomba Sydney Pipeline System Pipeline Sale Act 1994
established a
regime to provide open access on commercially negotiated terms, subject to
pipeline capacity being available and to binding arbitration by the Trade
Practices Commission. However, the gas industry has criticised the
arrangements as being too prescriptive, and an unsuitable model for a national
access regime.
A generic access regime for essential services for all relevant industries
including the gas industry, is under consideration as part of the
Commonwealth Government’s draft Competition Policy Reform Bill 1994.
Whilst the ultimate form of the legislation may change, it currently contains an
intention to recognise access regimes (which could be state or industry access
regimes), if they effectively provide fair and reasonable access.
Notwithstanding this development, State Governments are proceeding rapidly
to reform or introduce access regimes for transmission and distribution assets,
and at the same time a Gas Working Party is developing a set of Open Access
Rules for COAG’s consideration.
In Queensland, a review of third party access arrangements for gas
transmission pipelines is under way, and an access regime consistent with the
1994 COAG Communique is being drafted for the Pipelines Authority of
South Australia (PASA) pipeline which is soon to be privatised. (Sub. 32, p.
23).
In Western Australia, State Energy Commission of Western Australia’s
(SECWA) separation into gas and electricity businesses has been
accompanied by the introduction of an access regime, covering both
transmission and distribution, to facilitate the gas on gas competition that is
already arising.
The Gas Act 1986 (NSW) has been amended twice since 1986 to improve
access to distribution networks. The access regime as it currently stands does
not appear to be consistent with COAG commitments because it makes access
conditional on certain matters including the continued capacity of the existing
distributor to supply customers and meet its long-term contracts. Access to the
Moomba to Sydney pipeline, other than by AGL, has not been realised to date.
In Victoria, the establishment of an access regime for transmission and
distribution has been foreshadowed by the Government.
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Thus in all the mainland states and at a national level, action has been taken, is
under way, or is foreshadowed to enable access to transmission and
distribution networks.
With the introduction of access regimes, transitional problems may arise in
funding cross subsidies which have arisen from obligations imposed upon
publicly or privately owned gas utilities by respective governments. Where
cross subsidies exist, a new entrant would be able to use the access regime
imposed upon the distributor to undercut it in supplying its most profitable
customers. This could undermine the viability of the incumbent utility if the
regulation which is giving rise to cross subsidies is not relaxed.
5.3.2 Contractual arrangements
The types of contracts and the competition that characterises the Australian
gas industry has been profoundly influenced by the fact that all stages of the
production chain require large, sunk investments. Long-term contracts reflect
both the buyer’s and sellers’ need to underwrite significant up front capital
expenditure and the buyer’s need for security of supply. As a result, contracts
such as the Letter of Agreement between AGL and the SACBJV producers,
incorporate take-or-pay provisions, and price adjustments subject to
independent arbitration based on numerous criteria such as the prices of
competing fuels, rates of inflation etc.
The Letter of Agreement also contains a clause requiring AGL to give the
Cooper Basin producers the first right of refusal for supply over and above
agreement volumes, provided the price and terms of sale are no less
favourable than AGL could obtain elsewhere.
Such clauses can offer strong disincentives to new entrants. If they can access
noncommitted economic reserves, incumbent producers could use their
exclusivity rights to meet the challenge of any new competitor by matching
their price and thereby capturing the whole of the newcomer’s business.
With the introduction of open access, individual end users would be able to
compete to buy gas, but in the absence of new producers, supply (and
consequently any market power to producers) would remain determined by
joint production decisions. The joint venturers may choose to continue
marketing jointly offering a variety of contract terms, as distributors currently
do when contracting with end users, or choose to market their respective
shares of the gas individually. To the extent that joint venturers consider that
the benefits from allowing greater matching of the sellers and buyers (each of
whom may have different preferences and expectations of future demand and
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supply conditions), exceed the additional costs, then they can be expected to
move toward separate marketing as existing contracts expire.
As new suppliers enter major markets, customers of existing producers will
face a greater choice and as a consequence can be expected to be more
reluctant to lock themselves into any single arrangement for very long periods
of time. There is some evidence that, as long-term contract expiry grows
imminent, gas customers are seeking supply contracts which are less exclusive
and over somewhat shorter time periods than was the case in the past.
5.3.3 Vertical Integration
Vertical separation of transmission and distribution is an important supporting
policy change which reduces prospects of restrictive practices by gas
transporters. Formal separation of these activities is taking place in Victoria.
Elsewhere, the ring-fencing of transmission activities from distribution
activities in Western Australia is part of the reorganisation of SECWA
associated with the emergence of the new gas-based utility AlintaGas in
January 1995.
Changes in ownership over the study period which change the level of vertical
integration in the industry include:
•

AGL has a 51 per cent interest in Eastern Australian Pipelines, the new
owners of the Moomba to Sydney pipeline. The potential anticompetitive
effects of increased vertical integration were addressed in this case by
ring-fencing AGL’s distribution and pipeline interests and imposing a
strong third party access regime. Also, AGL relinquished its priority
rights to all existing and future capacity on the pipeline, which
previously had the potential to preclude any independent access to the
pipeline. Given the procompetitive regulatory changes which
accompanied it, the competitive effects of the Moomba to Sydney
pipeline sale have probably outweighed any anticompetitive effects on
vertical integration.

•

Boral purchased a majority interest in SAGASCO from the South
Australian Government in 1993, giving it a presence in both gas
production and gas distribution in South Australia. Boral also produces
gas in the Bowen/Surat basins and distributes in Queensland through its
fully owned subsidiary Queensland Gas Corporation. It has a minority
share in Allgas, a distributor of natural gas and LPG in Queensland. The
vertical integration present in Boral’s participation in the Bowen/Surat
basins would have diminished in significance as reserves from these
basins run down in the next few years. However with the purchase of
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SAGASCO, the present level of vertical integration will be maintained as
Queensland’s dependence on gas shifts from the Bowen and Surat basins
to the Cooper Basin.
In addition, together with a Canadian partner, Westcoast Energy Australia,
BHP is examining the feasibility of a pipeline connection to New South Wales.
Should this eventuate, BHP may have equity in the pipeline, it would own 50
per cent of the Gippsland Basin joint venture, and be a major customer in New
South Wales. This degree of vertical integration could provide BHP with an
incentive to act restrictively. Where vertical integration is permitted this
strengthens the case for strong access regimes as have been applied to the
vertically integrated Moomba to Sydney pipeline. BHP indicated to the Study
that such a pipeline would be operated with a commitment to open access with
publicly available pricing principles and independent arbitration.
5.4 Characteristics of gas demand
5.4.1 Competition in gas consumption
Additional pipeline connections from south west Queensland to Mount Isa and
to south east Queensland will substantially increase the demand for gas from
the Cooper Basin including that by large industrial users.
In addition, there is likely to be a large increase in the number of large gas
buyers who seek to buy gas directly from producers— paying an access
charge for gas haulage. In addition to large energy intensive industrial buyers,
privately and publicly-owned electricity generators will be able to negotiate
directly and independently of other buyers (see below).
These developments are likely to increase the market power of producers
relative to buyers and so to increase the benefits of facilitating producer
competition.
5.4.1.1 The role of electricity
Under the COAG process, Australian governments have committed
themselves, subject to certain caveats, to widespread procompetitive reform in
both gas and electricity markets. Electricity utilities have been corporatised
and COAG is overseeing the development of a national competitive electricity
grid which is due to be in operation by July 1995. These changes are making
electricity a more efficient competitor to gas, offering stronger competition
with gas for final energy consumption.
The removal of regulatory restrictions on gas use for electricity generation,
and the improved scope for generators (including cogenerators) to sell
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electricity into the grid is likely to increase gas demand. New gas-fired
generators will increase market depth by adding large customers who would
probably wish to negotiate their own gas contracts directly with producers.
The competitiveness of gas for electricity generation has been significantly
improved by technical improvements in combined-cycle electricity generation
that now allows an efficiency of energy conversion of around 50 to 55 per
cent for a given input, compared with coal plants which allow around 35 per
cent efficiency. This is increasing the attractiveness of gas as a generating fuel
not only for its more traditional role of peaking plant but also for more
intermediate and base load applications.
Natural gas releases less carbon dioxide per unit of electricity generated than
other fossil fuels. For example, conventional or open cycle gas-fired
electricity produces about 0.6 tonnes of carbon dioxide per megawatt hours
(MWh) of electricity output, as opposed to about 0.9 tonnes per MWh for
black coal, and about 1.1 tonnes per MWh for brown coal. Developments in
combined-cycle generation technology in 1986 have further reinforced the
advantage gas already had at the start of the study period.
In accordance with its commitments to the United Nations Framework
Convention on Climate Change, the Commonwealth Government is committed
to an objective of reducing greenhouse gas emissions by the year 2000 to
1990 levels. Achieving this target would be likely to involve large-scale
adoption of combined-cycle gas turbine technology to replace coal burning
technologies.
The reforms in the gas and electricity industries (primarily removal of
restrictions on interstate trade in gas and electricity and use of gas in power
generation) have been estimated using the MENSA energy model. (See Box 2)
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Box 2: The MENSA Model of the Australian Energy System
MENSA is a multi-period linear programming model containing characteristics of
various energy extraction, conversion and end-use technologies. The model
determines the combination or configuration of these technologies, devices and fuels,
etc. that represents the least cost means of providing a given level of energy services.
As a consequence of its structure, the model provides indicative estimates of the
economic value of impediments or restrictions on competitive markets but not of
increased competition per se because it assumes competition
The estimated net present value over 35 years of new interstate gas connections are
about $1.0 billion, and new interstate electricity connections about $0.5 billion. The
benefit of allowing interstate trade in both gas and electricity is about $1.5 billion,
increasing to over $2.0 billion if probable gas reserves in the Cooper and Gippsland
basins are doubled. New electricity and gas connections would reduce the cost of
meeting a greenhouse gas emission constraint set at 1990 levels by around $3.8 billion
(without additional gas reserves).

5.4.2 Other influences on gas demand
Changes in technology will continue to have an impact on both the extent and
price sensitivity of gas demand. In addition to those for gas-fired electricity
generation discussed above, potentially significant changes include:
•

gas-driven air conditioning and controlled atmosphere technol
ogies
which have yet to find significant market acceptance in Australia;
•
the development of so called “instantaneous electricity”, which matches
gas’s advantage as an instant heat source for domestic and commercial
cooking purposes. This has led to some loss of market share for gas;
(South Australian Cooper Basin Unit Producers, Sub 17, p. 20);
•
direct reduction iron ore technology now planned by BHP for a new
plant in the Pilbara region of Western Australia;
•
improvements in the conversion of natural gas to methanol; and
•
use of compressed natural gas as a transport fuel,
Progressive development of competition and flexibility in the gas market is
also likely to see greater use of technologies which enable rapid switching
between gas and other energy sources. These developments are also likely to
deepen the gas market by increasing gas demand and the number and
flexibility of large gas users.

XLIV

OVERVIEW AND MAJOR CONCLUSIONS

5.5 Taxation
Changes in taxation over the study period of particular relevance to the gas
industry include:
•

The Petroleum Resource Rent Tax (PRRT) was introduced in 1984 and
was applicable to new projects in all offshore areas beyond the three mile
limit. PRRT replaced a crude oil and LPG excise and a Commonwealth
royalty on well-head value of production. It was amended in 1990 to
extend its application to the mature Gippsland Basin fields, and to allow
expenditure in one area of activity to be offset against revenues earned
in others. The discount rate used for compounding expenditures forward
was lowered which, because of the longer lead times involved will
increase the attractiveness of exploring for gas relative to oil.

•

The extension of the PRRT to the Gippsland Basin fields resulted in
disputes between Esso/BHP, on the one hand, and GENVIC (formerly part
of the State Electricity Commission of Victoria), and the Gas and Fuel
Corporation of Victoria (GFCV) on the other, over the producer’s right to
pass on the tax in prices to consumers. Both disputes have gone to
arbitration with the GENVIC case already decided in the favour of the
producers. GENVIC is appealing to the Courts. The satisfactory
resolution of these conflicts is a caveat to Victoria’s agreement to abide
by the COAG reforms.

•

In the One Nation Statement released in 1992, the Commonwealth
Government announced tax benefits for many long lead time projects.
Gas transmission facilities are eligible facilities under the legislation.

•

It also introduced a development allowance which provides a 10 per cent
deduction against taxable income for eligible plant and equipment that
form part of projects with a capital cost of at least $50 million: the ethane
pipeline has taken advantage of this allowance.
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THE STUDY
This report is concerned with changes that have occurred in the
Australian natural gas industry since 1986. It has been prepared to
assist the Trade Practices Commission in reviewing an authorisation
that allows for the joint marketing of gas produced in the Cooper
Basin and sold into New South Wales. This Chapter introduces the
Study, and explains further some of the background issues. In
particular, the relationship between the Industry and the Trade
Practices is addressed, and the structure of the report is explained.
An important feature of the report, determined by the scope of the
terms of reference, is that it comes to conclusions about the
economic implications of the changes that have occurred, but does
not make any recommendations.

1.1 Introduction and the Commission's approach
On 22 September 1994, the Trade Practices Commission (TPC) announced a
review of the authorisation granted to the Australian Gas Light Company
(AGL) in 1986 giving effect to certain joint production and marketing
arrangements involving gas producers in the Cooper Basin. Under s.91(4) of
the Trade Practices Act 1974(Cwlth), an authorisation can be reviewed if it
appears to the TPC that there has been a material change of circumstance since
the authorisation was granted.
To assist the TPC’s review process, the Industry Commission (IC) was asked
to undertake an independent study (“the Study”) examining changes in the gas
industry, and assessing the implications of those changes for competition,
resource allocation and the delivery of benefits to gas users and the
community in general. The Study will be used by the TPC to assist it in
satisfying itself whether there has been a material change of circumstances
since the authorisation was granted.
In addition, the report will assist the TPC in assessing current applications for
authorisation of other gas and liquid hydrocarbon production and supply
arrangements. More generally, by documenting recent changes it will be a
reference document for Government and other interested parties.
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1.2 Study procedure
This Study has been prepared following research by Industry Commission
staff and wide ranging consultations with industry participants (producers,
pipeline owners, reticulators and gas consumers), Government Authorities and
Departments, and other interested parties (see Appendix A). The Commission
advertised the Study inviting interest parties to make submissions, the
1 A discussion
majority of which are publicly available (see Appendix B).
paper was sent to interested parties outlining the Study’s information
requirements and seeking participants’ views on questions considered
relevant to this Study. Participants were also invited to address any other
issues they considered relevant.
The Commission released a draft report on 6 February 1995, and the
Commission invited comment from interested parties before finalising this
report.
The Study received a total of 43 submissions from interested parties.

1.3 Relationship with the Trade Practices Commission's
review
The question of what constitutes a relevant change arises in several contexts
for this Study. First, the Study must have some view as to the matter to
interpret its terms of reference. Second, the Study is being undertaken as an
input into a TPC decision as to whether the changes that have taken place
since 1986 have amounted to a “material change of circumstances” within the
meaning of s.91(4)(b) of theTrade Practices Act 1974(TPA).
This Study has adopted a broad view of its terms of reference. It discusses
developments both within and outside the gas industry which could be
considered to have had, or be having, some specific and significant impact on
decisions by gas suppliers and consumers and the efficiency with which the
gas industry serves its customers either currently or in the foreseeable future.
Some have suggested that this Study should involve itself directly in deciding
whether or not the changes which have occurred since the authorisation
amount to “material changes” within the meaning of s.91(4)(b) of the TPA. It
was further suggested that this Study should determine whether or not changes
were “material” by reference to tests such as whether or not they could have
been foreseen at the time of the 1986 authorisation, and whether or not they
1

2

Some participants made submissions on the basis that these were commercially
confidential and are not publicly available.
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were “incremental” changes which were the result of the “natural” evolution
of technology or markets (AGL, Sub. 11).
This Study has taken a different view of its role. It seeks to provide input from
an economic perspective, but not to second guess a decision which must
ultimately be made about “whether ... there has been a material change of
circumstances since the 1986 authorisation was granted such that it should be
revoked”. That decision will be made by the TPC, and the various interested
parties have a right to subject that decision to independent review. While such
a decision can be expected to have central regard to economic facts and
principles, and thus also to the discussion in this Study, it must also be made
according to legal principles about which this Study claims no special
expertise.
Others have suggested that the Study should express a vision for the future of
the gas industry. It has refrained from providing a policy blueprint for the
industry as this would be beyond the scope of the terms of reference, which
require an assessment of change to date. To go beyond that would require a
more open, participatory and thorough approach than has been possible in the
study period. Moreover, these issues are under active negotiation between the
Commonwealth and State Governments, and industry as part of the Council of
Australian Governments (COAG) process.
Rather, the Study has attempted to identify the current impediments to a more
efficient industry, to establish some sense of the importance of these, and to
provide an indicative estimate of the gains from free interstate trade in gas.
A further caveat is also in order. Considerable importance in trade practices
law is given to questions about what constitutes a “market”. In this context, it
is likely to be a matter of dispute between parties whether gas producers
should be considered as competing within the “gas market” or some subsection of it, or more widely within the “energy market”. Where it is necessary
to come to some conclusion about which market or markets a product
competes in, the appropriate way to do so is by reference to the substitutability
of competing products. The extent to which other products compete with gas is
different in different uses and in different regions within the country. To
capture this diversity, this Study refers at different places to gas, energy and
feedstock markets. However, unless otherwise indicated, these references are
relatively informal ones. In particular, they are not intended to prejudge
questions which may arise within trade practices law as to what markets
Australian gas in general, or in a particular use or region should be considered
to compete within.
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1.4 Factors underlying the Trade Practices Commission’s
authorisation
The Study has been aware of the factors underlying the original TPC decision.
When granting the authorisation, the TPC had formed the view that there was a
balance of public benefit and in so doing, made the following observations:
•

•
•
•

•

•

•

•
•
•
•
•

4

due to the nature of the technology and method of extraction and
distribution of natural gas for sale, the operations at major gas fields
generally required some form of co-operative effort on the part of the
producers and distributors;
there were significant scale economies in the production and distribution
of natural gas;
projects required very large initial capital expenditure which could itself
have constituted a significant barrier to entry;
while Cooper Basin gas reserves then represented approximately 4 per
cent of Australia’s gas reserves, it did not mean the gas produced could
be distributed cheaply or efficiently in any or all of the geographic areas
where natural gas is used;
gas was not transportable economically by any method other than
pipelines and as a consequence, it was difficult for producers and all
major users from other geographic markets to compete for output unless
they did so at the development stage of the original fields;
in a more traditional competitive market, producers would compete for
purchasers — because of the nature and costs of infrastructure for gas
production and distribution, it was impractical for this to occur;
due to the system of individual licensin g and granting of permits and
leases for particular areas in a whole field, there was no guarantee that
any particular producer would be able to supply sufficient quantity of
gas for a specified time to any particular purchaser;
the co-operative arrangements provided significant cost savings which
reduced final charges to the reseller or user;
once the choice had been made to use gas, it might be very difficult in
practical terms to switch to other forms of energy;
conduct by the producers (and consequently purchasers) in South
Australia appeared to be exempted under s.51(1)(b) of the TPA;
natural gas was not the most significant single source of energy;
there were significant public benefits in making available by efficient
distribution Cooper Basin gas, which accrued to the public as a result of
the producers being able to negotiate freely; and
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•

in the TPC’s view, although the authorised conduct had an
anticompetitive effect, detriment to competition was outweighed by the
benefits.

1.5 Structure of the report
This report consists of seven chapters and a number of supporting appendices.
The next chapter describes the structural characteristics of the gas industry
and markets before examining a range of industry performance indicators and
changes that have occurred since 1986.
Chapter 3 describes some of the recent changes in the technical environment
for exploration, production, processing, transmission and distribution of gas.
Chapter 4 details the regulatory and policy environment, and any changes.
Chapter 5 examines end-user developments which have affected the demand
for gas such as changes in regulation concerning the use of gas, and changes
in user technology that have affected substitutability between gas and other
energy products and feedstocks.
Chapter 6 examines how the characteristics of the Australian gas industry
have led to the production and marketing arrangements adopted by industry
participants.
The final chapter discusses those elements of the gas industry which constrain
competition and focuses on developments since 1986 which have produced, or
offer substantial prospects of a qualitative change in competitive conditions in
the industry.
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STRUCTURAL AND PERFORMANCE
CHARACTERISTICS OF THE GAS
INDUSTRY AND MARKETS
This Chapter describes the ‘physical’ aspects of the gas industry
before examining a range of industry performance indicators and
changes that have occurred since 1986. Later Chapters then
analyse factors which have contributed to the outcomes observed,
including the industry’s structure.
On the supply side, reserves and production have increased
significantly since 1986. Processing capacity and pipeline networks
have both expanded. On the demand side, while gas consumption
has increased overall since 1986, this is largely attributable to
increases in consumption in Western Australia. The significance of
various uses has also changed. In general, haulage charges for gas
in Australia did not change significantly, while prices ex-plant have
increased. Profitability and performance data are inconclusive.

2.1 Introduction
Natural gas in its raw state is a naturally occurring hydrocarbon found with
other hydrocarbons in reservoirs in the earth’s crust. Natural gas currently
accounts for 17 per cent of Australia’s primary energy usage, and 19 per cent
of final energy usage. Gas is used in a wide variety of industrial, commercial,
and domestic applications.
Australia produced a total of 953PJ of natural gas in 1992-93.1 Gas
production in the North West Shelf accounted for nearly half of total national
production, and of this 63 per cent was exported. The Cooper/Eromanga Basin
accounted for 21 per cent of production, the Gippsland Basin 25per cent, and
the Bowen/Surat Basin 4per cent.
1

Production volume is recorded at the well head: 98.8 PJ was used in production
leaving 867.3 PJ for distribution to markets. A further 15.8 PJ was either used or lost
during transmission and distribution. This figure is based on Australian Gas
Association survey data. Inconsistency with other data sources (such as the Australian
Bureau of Agriculture and Resource Economics (ABARE) and the Department of
Primary Industry and Energy; may arise from measuring at point of sale; the
conversion from gas physical volumes (ft3 and m3) to energy values (joules) which
vary between basins; and the inclusion in some cases of ethane.
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Australia’s per capita consumption is marginally above the average world
level, but less than the OECD average. Australian industrial customers
consume 326 PJ (57 per cent of Australian consumption), electricity
generators 116 PJ (20 per cent), residential customers 97PJ (17 per cent), and
commercial users 35 PJ (6 per cent). Twenty nine per cent of Australian gas
production (276.6 PJ) was exported by the North West Shelf Joint Venture,
mainly to Japan.
Box 2.1 summarises the Australian gas industry in 1992-93.

2.2 Exploration, reserves and production
The major stages of activity in the gas industry are: exploration and
development; production and processing; transmission and distribution; and
consumption.
2.2.1 Exploration and development
The initial focus of most petroleum exploration in Australia has been the
search for oil. For example, the proving up of marketable quantities of gas in
the Cooper Basin in the Gidgealpa and Moomba fields was initially
undertaken to generate funds to finance future oil search (Hudson 1980).
Petroleum exploration activity has varied considerably over the past 30 years.
The number of exploration wells drilled peaked in the late 1960s, followed by
a fall in activity, before peaking again in the mid to late-1980s (see
Figure 2.1).
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Figure 2.1: Exploration and development wells drilled, 1960 to 1992
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Box 2.1: The Australian gas industry, an overview, 1992-93
Reserves – PJ

Production – per cent
Eromanga
21%

Surat/
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0%

Gippsland
25%

Economic
Perth

Perth 1%
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Total economic reserves were estimated at
39 958 PJ in 1992-93, subeconomic reserves
were estimated at 44 884 PJ. Of these
subeconomic reserves, 44 per cent are in the
Browse Basin and a further 34 per cent in the
Carnarvon Basin, both on the North West Shelf.

Total production in Australia in 1992-93
available for sale was 953 PJ of gas. The largest
share was produced in the Carnarvon Basin, of
which 58 per cent was exported. The Gippsland
Basin produced 238 PJ of gas, the Cooper/
Eromanga Basin produced a further 204 PJ.

Consumption, by State – per cent

Consumption, by volumes for customer
classes – per cent

NT
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Mining
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NSW
14%

Exports
26%

WA
29%

Manuf 32%
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35%
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The largest gas market in Australia is Victoria,
which consumed 35 per cent of the 707 PJ
consumed in 1992-93. Other substantial gas
users are the Western Australian and New
South Wales gas markets.

Resid 10%

Energy
16%

Gas producers sold 953 PJ of gas. Of this: 246
PJ was exported; 104 PJ delivered to the
mining industry; 308 PJ to manufacturing
industry; 151 PJ to electricity, gas and water;
98 PJ to residential customers; and 39 PJ to
commercial users. 7 PJ was used in transport
and storage.
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Box 2.1: The Australian gas industry, an overview, 1992-93 (cont.)
Gas distribution industry – $ million
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In 1992-93, the turnover of the gas industry
was $3142 million, of which 89 per cent was
derived from gas sales, and 11 per cent was
generated by sales of related products and
services. Total purchases were $1498 million,
of which 80 per cent was gas. The industry
employed 8968 people and paid a total of
$337 million in wages.

The chart compares the relative price of energy
in 1992-93 for different energy sources. Gas
competes with coal in the generation of
electricity, and with electricity and oil in most
of its final use applications. Average gas prices
vary between industrial ($4.30/GJ),
commercial ($8.20/GJ), and domestic
($9.70/GJ) customers.
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Final energy represents energy available for
consumption following conversion of energy
sources into marketable products. Of total final
energy consumed in Australia (2777 PJ), gas
represented 19 per cent (533 PJ). Other major
sources of final energy are petroleum and
electricity.
Source:

Total world gas consumption in 1992 was 75 EJ
(of which the OECD consumed 50 per cent).
Australian gas consumption at 17 GJ per capita
is relatively low, despite prices ($4.00/GJ)
being below the OECD average. Prices are
highest in Japan, per capita consumption was
highest in the former USSR.

AGA 1994a, various pages
ABARE 1993c, various pages
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Figure 2.2 illustrates expenditure at different stages of the process between
1972 and 1992. The dominant feature of expenditures is that production
accounts for the largest proportion of industry expenditure. The peaks in the
1980s relate to different stages of the North West Shelf project, and to drilling
in connection with the Cooper Basin liquids project.
Figure 2.2: Exploration, development and production expenditure, 1972
to 1992, $ million
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BMR 1989, and previous issues
BRS 1994, and previous issues

Improvements in technology and accumulated knowledge of the geology of
particular areas, has led to greater success in exploration (see Chapter 3). This
success is reflected in increased expenditure in development of these reserves.
Appendix C, Table C.3 contains detailed data on exploration and development
expenditure since 1982.
Australia now has a number of gas producing basins. Table 2.1 summarises the
development of Australian gas fields. It shows among other things, the
considerable lag between discovery of commercial reserves and gas
production. This largely reflects the extensive infrastructure necessary to
exploit gas reserves.
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Table 2.1:

Development of Australian gas basins
Year
First large
exploration gas deposits
started (first
detected
well spudded)

Commercial First delivery
reserves
of gas
declared

Amadeus
Bonaparte

1964
1969

1964
1981-82

1965
na

1983
na

Bowen/Surat
Canning
Carnarvon
Cooper/Eromanga
Gippsland
Otway

1906
1953
1953
1959
1964
1959

1954
na
1971
1963
1965
1960

1966
na
na
1968
1965
1980

1969
na
1984
1969
1970
1986

Perth

1964

1966

1969

1971

Source:

Operator

Magellan
Elf
Acquitaine
AAO, others
na
Woodside
Santos
ESSO
GFE,
SAGASCO
WAPET

Wilkinson 1988, various pages

2.2.2 Reserves
Most of Australia’s developed gas reserves are in the offshore Gippsland and
Carnarvon basins, and the onshore Cooper Basin. Significant reserves also
exist in the off-shore Bonaparte, Browse and Bass basins, but these have not
been developed. In 1960, Australia had practically no known gas reserves: by
the end of 1970 this had grown to around 15 500 PJ; in 1980 to 35 700 PJ; and
by 1990 to 84 000 PJ (see Figure 2.3). Reserves have also increased with new
finds, and improved knowledge about existing reservoirs. Changes in
economic and subeconomic reserves over time in part reflect changes in
availability of markets, gas prices and extraction technology. There is little
value in producers exploring for new reserves or proving up existing reserves
if there are no market opportunities for additional gas and existing proven
reserves are sufficient to meet existing contracts and predicted market
demand.
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Figure 2.3: Production (6 month volumes) and reserves of natural gas,
December 1960 to December 1992, PJ
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BRS 1994a, p. 12
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2.3 Processing and transmission
2.3.1 Processing
The differing composition and properties of natural gas between fields has
implications for the amount of processing which must be undertaken.
Geologically older basins (for example the Amadeus Basin) produce nearly
100 per cent methane and require little on-site processing. Younger basins
(such as the Gippsland Basin) yield higher proportions of valuable coproducts
(condensates and oils) and require significantly more processing.
Processing typically involves significant economies of scale and sunk costs,
but to a smaller degree than does gas transport (see Chapter 3). Some
processing plants, such as the one at Longford, are very large and complex,
and utilise plant and equipment with little alternative use. In areas where the
gas to be processed is relatively pure (such as the Katnook field in the Otway
Basin and Denison Trough), less complex plants are required. Processing
technology is discussed in Chapter 3.
2.3.2 Pipelines and transmission
The construction of high pressure pipelines from the gas fields to major
markets is generally a necessary precursor to production, and represents a
major capital cost.2 In 1992-93, there were 10 807 km of high pressure natural
gas transmission pipelines, 21863 km of high pressure distribution mains to
service industrial areas, and a further 39170 km of low and medium pressure
distribution pipelines to service residential areas. High pressure pipelines
connect to decompression plants which feed distribution mains.
Strong scale economies mean that transmission and distribution pipeline
systems have natural monopoly characteristics. That is, least cost production
is achieved by a single supplier. Transmission and distribution (like most
natural monopolies) are also characterised by high sunk costs, which reinforce
their single-supplier status. Sunk costs are those which cannot be recouped
when a firm exits the market.
The relative costs of transport of gas, oil, and liquefied natural gas (LNG) is
illustrated in Figure 2.4. It shows that over land, pipelines are the cheapest
alternative up to a point where, to travel the same distance, it would be

2

Currently, it is not economically viable to transport liquefied gas to major Australian
markets.
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cheaper to convert gas to LNG. Cost per gigajoule (GJ), oil is cheaper to
transport over all distances.
Figure 2.4: Representative costs of oil and gas transportation, $US/GJ
8
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$US/GJ
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Gas pipeline - offshore
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Gas pipeline - onshore
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LNG
Oil pipeline
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Source:

IEA 1994b, p. 3

Most Australian transmission and distribution facilities have excess capacity.
Even when the pipeline reaches full capacity in its original configuration,
extra capacity may be added by a range of measures such as: adding
compressors; increasing power at existing compressors; and “looping” or
adding capacity at bottlenecks (although looping is somewhat more
expensive)3 . These alternatives represent a small proportion of the costs of
building a new pipeline.
Incitec Ltd have argued that pipelines’ natural lack of competition allows
them to set prices according to a fixed return on original investment, rather
than on market signals.
Construction costs, and acquisition costs, can be excessive. An oversize pipeline,
an overrun on construction cost, an unrealistic expectation of future revenue on
acquisition represent a business risk attaching to the pipeline operator. It is
structurally unsound to nonetheless build these costs into the ongoing costs of
downstream industry. Most of this [downstream] industry of course being
competitive does not have the opportunity to pass on the cost of these problems,
theirs or anyone else’s. (Sub. 31, pp. 8-9)
3

As indicated by EAPL (Sub. 22, p. 4), the Moomba to Sydney pipeline currently has
two compressor stations, and its capacity could be increased from around 425 TJ per
day to around 770 TJ per day by the addition of a further six compressor stations .
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Since duplication of pipelines would be uneconomic, distribution networks
are also natural monopolies, at least at some local level.
Since 1987, there has been an 18 per cent increase in the number of kilometres
of gas delivery pipelines in Australia. The largest increase has occurred in
New South Wales and the Australian Capital Territory. Victoria, however, still
has the largest network with over 24000 km of pipelines.
New and possible pipelines (see map opposite) include:
•

the Amadeus Basin to Darwin pipeline which was completed in 1985,
allowing conversion to gas-fired electricity in Darwin and locations
along the route;

•

extensions to distribution networks in Queensland: Roma to Gladstone in
1989; and subsequently Gladstone to Rockhampton in 1991, Brisbane to
the Gold Coast in 1989-90;

•

the pipeline network in South Australia extension from Port Pirie to
Whyalla in 1989, and from the Katnook field to Snuggery/Mt Gambier in
1991;

•

the New South Wales network extension to Narrandera, Leeton and
Griffith in 1993;

•

local systems installed in Victoria, with Hamilton expected to be
connected to the North Paaratte field in 1995;

•

in Western Australia new gathering spurs installed to transport sales gas
from new producers in the Carnarvon Basin to the Dampier to Perth
main;

•

the connection between Ballera in Queensland and Moomba in South
Australia (commissioned in 1993) which is essentially a gathering
pipeline and feeder system to transport gas and condensate mixture to
Moomba for further processing;

•

pipelines connecting the south west Queensland unit producers to Mount
Isa and Brisbane planned, and due to be operational in 1997;

•

the proposed Goldfields pipeline in Western Australia connecting
Dampier to Kalgoorlie and supplying gas mostly for power generation
along the route, with completion expected in 1996;

•

possible Albury to Wagga Wagga and Longford to Sydney pipelines
which would link the Gippsland Basin to major New South Wales
consumption centres for which feasibility studies were annouced in
1994; and
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•

ICI’s ethane pipeline from Moomba to Sydney now being constructed.
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2.4 Gas consumption
As illustrated in Figure 2.5, gas consumption in each state has progressed
differently, largely due to differences in supply. While national consumption
grew strongly in the 1970s, this was largely due to growth in Victoria, and to a
lesser extent New South Wales. In the 1980s, gas consumption has been
relatively stable, with the exception of Western Australia where consumption
has grown strongly following the connection of major demand centres with the
Carnarvon Basin.
Figure 2.5: Australian gas consumption by State, 1973-74 to 1993-94, PJ
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ABARE 1993c, p. 161

The relative consumption shares of customer groups varies widely between
States. For example, in New South Wales and Queensland, manufacturing
accounts for the largest share of consumption, while in South Australia and
the Northern Territory, electricity generation is the major use. In Western
Australia the structure of demand is more diverse with manufacturing, mining
and electricity the major consumers, while Victoria has the most diverse
pattern of consumption with significant residential demand.
Table 2.2 illustrates the nature of industrial demand in each State, and the
change since 1985-86. For example, in 1993-94, Western Australia had 6 large
users (up from 4 in 1985-86). In contrast, Victoria and New South Wales had
mainly smaller industrial users.
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Table 2.2:

Number of industriala establishments, by gas consumption,
by State, 1993-94 and 1985-86

Gas consumption
(petajoules per
annum)

NSW

VIC

QLD

SA

WA

NT

ACT

TOTAL

1993-94
0.1 to 0.49
0.5 to 0.99
1.0 to 1.99
2.0 to 3.99
4.0 to 5.99
6.0 to 7.99
>8.0
Total

67
13
10
3
1
0
1
95

84
18
8
10
3
1
3
127

18
5
1
0
0
0
2
26

18
7
3
1
1
1
2
33

28
5
6
5
2
1
6
53

3
1
0
1
0
0
1
6

3
0
0
0
0
0
0
3

221
49
28
20
7
3
15
343

1985-86
0.1 to 0.49
0.5 to 0.99
1.0 to 1.99
2.0 to 3.99
4.0 to 5.99
6.0 to 7.99
>8.0
Total

65
11
7
1
2
0
2
88

62
14
8
7
4
1
4
100

15
1
1
0
0
0
1
18

19
3
3
2
2
0
2
31

18
1
1
5
2
0
4
31

0
0
1
0
0
0
0
1

2
0
0
0
0
0
0
2

181
30
21
15
10
1
13
271

a
Source:

Includes manufacturing, mining and electricity gas and water establishments in each
State.
ABARE 1994 (unpublished)

The demand for natural gas derives from two alternative uses: as a source of
heat in combustion, and as a feedstock in chemical processes. Its relative
attractiveness as a heat source is influenced by both the price of substitutes,
and other characteristics such as its relatively clean burning nature (see
Chapter 5).
2.4.1 Industrial applications
Major industrial users include the chemicals industry, the non-metallic
minerals industry, the basic metal products industry, and the food, beverage
and tobacco industry. Table C.11 in Appendix C describes the sectors of the
economy which account for the largest proportion of gas sales, both in value
and in volume terms.
The chemicals industry uses large quantities of natural gas both as feedstock
and for heating. Large petrochemical complexes are situated in both Victoria
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and New South Wales. Kemcor, a Victorian petrochemical producer, submitted
to the Study that feedstock purchases (ethane, natural gas and gas oil)
comprise approximately 55 per cent of its variable costs and 35per cent of
total costs (Sub. 28, p. 3). Victorian producers source ethane from Esso/BHP
in the Gippsland Basin. In New South Wales, ICI currently utilises a mixture
of domestic and imported liquid petroleum gas (LPG) and naphtha, but is
constructing an ethane pipeline from Moomba to supply ethane for ethylene
production.
Gas is also used as a feedstock in the fertiliser industry. Methane is a source of
hydrogen in the manufacture of ammonia and urea which have many
agricultural and chemical applications. Incitec, which manufactures fertiliser
in New South Wales and Queensland, submitted to the Study that the use of
natural gas represented 68 per cent of ammonia production costs, 46 per cent
of urea production costs and 41 per cent of ammonium nitrate production
costs (Sub. 31, p. 36).
2.4.2 Electricity generation
Electricity generators in Australia use a number of alternative fuel sources,
mainly black and brown coal, natural gas, and oil (see Table 2.3). Fuel choices
have been made on the basis of resource endowments and in some cases
government policy. ABARE has forecast that demand for natural gas for
electricity generation would increase to 226.5PJ in 2004-05, representing an
average growth rate of 2.7 per cent per annum. This compares with the average
annual growth rate of 6.6 per cent over the 1973-74 to 1993-94 period
(ABARE 1995, p. 35). The growth between 1973-74 and 1993-94 comprises
two distinct phases. Between 1973-74 and 1981-82, there was an overall
increase in consumption of 17 per cent. This was largely attributable to
consumption in Victoria. Changes in government policy in Victoria
subsequent to that saw consumption decline significantly throughout the
1980s. National consumption between 1981-82 and 1993-94 varied
significantly between years. It peaked in 1989-90. In 1993-94 consumption
was 7.0 per cent higher than in 1981-82. Growth in consumption was largely
due to large increases in Western Australia.
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Table 2.3:

Oil & Petroleum
Natural Gas
Black Coal
Brown Coal
Total

Source:

Fuel types used in thermal electricity generation by State,
1992-93

PJ
%
PJ
%
PJ
%
PJ
%
PJ
%

NSW

VIC

QLD

WA

SA

TAS

NT

Total

1.0
0.2
0.0
0.0
496.1
99.8
0.0
0.0
497.1
100.0

0.6
0.2
29.9
7.4
0.0
0.0
375.1
92.5
405.7
100.0

1.2
4.0
0.0
0.0
268.8
99.6
0.0
0.0
269.9
100.0

3.0
2.5
25.5
21.9
88.1
75.6
0.0
0.0
116.5
100.0

0.4
0.5
46.9
54.5
0.0
0.0
38.8
45.0
86.2
100.0

0.1
100.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
100.0

0.3
2.5
12.9
97.5
0.0
0.0
0.0
0.0
13.3
100.0

6.7
0.5
115.3
8.3
852.9
61.4
414
29.8
1388.8
100.0

AGA 1994a, p. 44

Policies to meet greenhouse carbon emission targets may influence the choice
of natural gas in electricity generation in preference to coal (see Chapter 5).
Table 2.4 shows the carbon emitted by various electricity generating plants.
Gas, particularly in combined-cycle and condensing steam plants, emits
considerably less carbon per unit of energy generated.
Table 2.4: Carbon emissions from generating plant, grams/MJ
Fuel

g/MJ

Fuel

g/MJ

Oil
Black coal
Brown coal

67.6
89.8
95.0

Conventional gas
Combined-cycle gas
Gas topping in condensing steam plant

37.5
29.6
21.2

Source: Energetics 1992, p. 47

2.4.3 Residential consumption
Consumption per residential customer has increased across Australia since
1988 (see Table 2.5). Several factors influence residential consumption for
gas including relative price, the level of space heating, and access to supply
mains.
Total residential gas consumption is greatest in Victoria (68.7 PJ in 1992-93).
Consumption per residential customer is also highest in Victoria, due to the
climate as well as low residential gas prices. Victoria’s gas distribution
network is the most extensive, with a high proportion of the homes with access
to gas being connected (89 per cent compared to 54 per cent in New South
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Wales). In 1992-93, Victoria had 24 092 km of low pressure gas distribution
mains; New South Wales 19792 km; Western Australia 9102km; and
Queensland 2929 km.
Table 2.5:

Gas sales per residential customer in Australia, by State,
1988-89 to 1992-93, GJ

1988-89
1989-90
1990-91
1991-92
1992-93
Source:

NSW

VIC

QLD

SA

WA

18.5
19.9
20.6
20.1
21.9

50.8
57.4
55.6
56.7
57.0

11.7
12.2
12.4
12.4
12.4

23.1
24.1
24.0
23.6
24.9

17.6
18.3
18.8
18.1
19.1

AGA 1994a, p. 28 and previous issues

2.5 Gas prices
This section examines the price of natural gas within Australia and makes
comparisons with close substitutes.
2.5.1 Australian gas prices
Table 2.6 shows movements in the real price per gigajoule ($/GJ) of gas in
each State of Australia from its primary supply basin. Both city-gate prices
and ex-plant prices varied significantly between markets and basins in 198687, and the divergence had widened by 1992-93. Over that period, ex-plant
and city-gate prices increased. With the exception of Queensland, haulage
prices did not change significantly.
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Table 2.6:

Estimated average city-gate gas prices 1987-88 to 1992-93,
nominal $/GJ
1986-87 1987-88 1988-89 1989-90
$/GJ
$/GJ
$/GJ
$/GJ

New South Wales
Ex-plant price (Cooper)
Haulage price
Total city gate
Victoria
Ex-plant price (Gippsland)
Haulage price
Government taxes
Total city gate
Queensland
Ex-plant price (Bowen/Surat)
Haulage price
Total city gate
Western Australia
Ex-plant price (Carnarvon)
South Australia
Ex-plant price (Cooper)
Haulage price
Total city gate
Northern Territory
Ex-plant price (Amadeus)
Source:

1990-91 1991-92 1992-93
$/GJ
$/GJ
$/GJ

1.1
0.7
1.9

1.6
0.8
2.4

1.7
0.8
2.5

1.9
0.8
2.7

2.0
0.8
2.9

2.2
0.9
3.0

2.2
0.9
3.1

0.4
0.1
1.4
1.9

0.4
0.1
1.4
1.9

0.4
0.1
1.4
2.0

0.6
0.1
1.5
2.2

0.8
0.1
1.5
2.4

0.9
0.1
1.6
2.6

0.8
0.1
1.8
2.7

1.9
0.7
2.6

1.9
0.8
2.7

2.0
0.9
2.9

2.2
1.1
3.3

2.4
1.3
3.7

2.5
1.3
3.8

2.5
1.3
3.8

2.0

2.2

2.2

2.4

2.6

2.4

2.5

1.5
0.3
1.8

1.6
0.3
1.9

1.7
0.3
2.1

1.9
0.3
2.2

2.0
0.4
2.4

2.2
0.4
2.6

2.1
0.4
2.6

1.7

1.7

1.8

1.8

1.9

1.9

1.9

AGA 1994a, p. 40 and previous issues

The components of gas prices include the cost of the gas, haulage charges,
distribution charges, and any government charges. While each of these varies
between states and consumers, the cost of gas ex-plant generally represents a
small proportion of the sale price. In Victoria, the 1992-93 ex-plant gas cost of
$0.75/GJ represented only 10 per cent of the average domestic sale price.
The margin between the city-gate price and the sale price represents the
largest component of gas prices, and this margin tends to be higher in the
domestic sectors. The Australian Gas Association (AGA 1994a, pp. 37 and 40)
estimated that distribution charges (the difference between the city-gate and
ultimate sale price) were the major component of average delivered natural
gas prices in Australia – around 50 per cent in most cases.
Gas prices for each customer class also vary widely within and between states.
In 1992-93, each State’s industrial contract customers paid lower prices than
commercial or domestic customers. Victoria had the lowest industrial,
commercial and residential natural gas prices (see Figure 2.6).
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Figure 2.6: Gas prices by customer class by State, 1992-93, $/GJ
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The price of natural gas to industrial users was an issue of concern in several
submissions to this Study. Incitec and CSR provided international benchmark
gas prices to the Study, both indicating that they face higher gas charges than
many overseas applications (see below).
Cross subsidies between different users of gas products may indicate
inefficiency in pricing. Cross subsidies are discussed in Chapter 7.
2.5.2 Price of natural gas compared with prices of other energy
sources
Consumers’ natural gas purchasing decisions are driven in part by the price of
natural gas relative to alternative energy sources, and the ease with which they
can convert to those alternatives.
Changes in energy prices are illustrated in Figure 2.7. Between 1973-74 and
1992-93, average residential prices for gas declined by 1.7 per cent per annum
in real terms, and commercial gas prices by 1.5 per cent per annum. The
average growth rate of residential electricity prices was 0.7 per cent per
annum, and for automotive diesel oil it was 5.8 per cent per annum.
Over that period, gas prices for all applications have been more stable than the
price of alternative energy sources. However, with the exception of gas to
industrial users, real gas prices were higher in 1992-93 than in 1986-87. While
real gas prices increased or stayed relatively stable, real electricity prices
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(except for residential electricity) and coal prices decreased, and real
petroleum product prices increased.
Figure 2.7: Real energy prices in Australiaa (1992-93 $/GJ), 1973-74 to
1992-93
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AGA 1994a, p. 39 and various years

2.5.3 International gas price comparisons
There are a number of difficulties associated with making international
comparisons of natural gas prices. Most trade in gas is under long-term
contracts. In continental Europe, gas is traded between countries, however
there is only a limited number of main suppliers. Relativities over time will
also be affected by exchange rate variations.
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The Australian gas market is not comparable with most other markets. In
contrast to Australia, the United States and British markets are characterised
by higher population densities, colder climates, and larger distribution
infrastructure.
Finally, prices, and therefore comparisons on this basis, do not indicate the
efficiency with which firms are operating, as the costs they face differ.
Figures from 1991 indicate that while the average Australian city-gate price is
significantly cheaper than the average city-gate price in the United States,
prices to end users can be more than twice as high as the average prices in the
United States (see Table 2.7). In all categories the highest Australian end-user
prices are higher than the highest United States prices, and all Australian enduser prices are above the average United States price. The average margin in
Australia between city-gate and commercial prices is well above the highest
United States city-gate to commercial price margin. In response to the Draft
Report, the SACBUP argued that one conclusion that could be drawn from this
is that any ‘monopoly rents’ (if they exist) are taken by distributors rather than
producers (Sub. DR42, p.13).
As indicated, in several submissions concern was expressed about the high
domestic prices faced by Australian industrial customers compared with
overseas. CSR provided examples that showed the average gas price they paid
in New South Wales in 1993-94 was considerably higher than in South
Australia, and the prices charged in a range of other applications overseas (see
Table 2.8).
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Table 2.7:

Natural gas prices, 1991, A$/GJ

State

City-gate
price

Alaska
Connecticut
Florida
Kansas
Maine
Montana
New Hampshire
New York
Okalahoma
Rhode Island
Texas
Utah
West Virginia
Wyoming
United States (av.)
Australia
New South Wales
Victoria
Queensland
Western Australia
South Australia
*
a

Source:

(A)
0.38
4.12
2.95
3.08
3.53
4.34
4.00
3.43
2.40
4.33
3.39
4.57*
4.21
3.57
3.41
2.58
2.85
2.40
3.70
4.27
2.40

Residential
price
margin
(B)
4.92
10.28
10.56
5.15
8.07
5.32
8.40
7.34
7.21
8.97
6.71
6.40
7.64
5.57
6.84
8.81
12.13
7.40
16.57*
14.51
11.15

(B-A)
4.54
6.16
7.61
2.07
4.54
0.98
4.40
3.91
4.81
4.64
3.32
1.83
3.43
2.00
3.43
6.23
9.28
5.00
12.87*
10.24
8.75

Commercial
price
margin
(C)
3.40
8.11
5.79
3.90
7.08
5.12
7.47
6.43
4.60
7.08
4.72
5.29
7.19
5.07
5.66
7.65
9.36
5.95
12.36
14.00*
6.17

(C-A)
3.02
3.99
2.84
0.82
3.55
0.78
3.47
3.00
2.20
2.75
1.33
0.72
2.98
1.50
2.25
5.07
6.51
3.55
8.66
9.73*
3.77

Industrial
price margina
(D)
1.39
5.69
3.66
3.14
5.75
3.79
5.07
5.55
1.99
6.35
2.27
4.34
3.47
3.56
3.16
4.16
4.99
3.39
6.37*
4.27
3.25

(D-A)
1.01
1.57
0.71
0.06
2.22
-0.55
1.07
2.12
-0.41
2.02
-1.12
-0.23
-0.74
-0.01
-0.25
1.58
2.14
0.99
2.67*
0.00
0.85

Highest Australian or United States price or margin
Negative city-gate to industrial price margins in the United States occur because the citygate price is the weighted average city-gate price for industrial, commercial and
residential gas. Industrial gas prices can be lower than this because the prevalence of
interruptible contracts allows many industrial users to avoid the capacity reservation fee
charged for non-interruptible supplies.
BIE 1994, p. 37
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Table 2.8:

CSR benchmarks of gas prices in NSW, 1993-94 A$/GJ a

Plant

A$/GJ

Concrete plant, Florida
Melbourne sugar refinery
New Zealand sugar refinery
South Australian factory (land fill gas)
Aluminium smelter, Canada
South Australian factory (Moomba origin)
Aluminium smelter, France
Queensland factory
CSR New South Wales (average)
a

Source:

2.90
3.35
3.50
3.74
3.90
4.41
5.00
5.28
5.66

These are average prices and not marginal prices. The marginal price for Moomba origin
gas at the above, fairly small, South Australian site is $3.86/GJ after the first 500 GJ per
month. The marginal price would be lower for bigger sites.
CSR, Sub. 3, p. 1

Similarly, Incitec submitted the cost of gas they faced was high compared with
fertiliser manufacturers overseas (see Table 2.9).
Table 2.9:

Incitec benchmarks of selected natural gas feedstock prices

Country

A$/GJ

United States
Canada
Indonesia
Saudi Arabia
Russia
Ukraine
Netherlands
Source:

2.75
2.07
1.94
0.65
0.76
2.28
2.36

Country
Italy
Mexico
Trinidad
New Zealand
Venezuela
Incitec

A$/GJ
2.55
1.94
1.49
1.50
1.19
3.30 - 3.80

Incitec, Sub. 31, p. 31

2.6 Profitability and performance indicators
Profits may also be an indicator of a firm or industry’s competitiveness,
however, any conclusions drawn may be limited for several reasons. Natural
gas is generally produced by companies which also produce oil. It is therefore
difficult to separate aspects of production, costs and profits and attribute them
to one production process.
In most cases, very little data are available on profits. Moreover, available
data are seldom comparable between different firms. A profit based estimate
of monopoly rents may underestimate inefficiency if much of the monopoly
rents are subsumed in cost-padding or other technical inefficiencies. They
may also suggest monopoly rents when a firm is merely highly efficient.
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In addition, due to the nature of the long-term investments in gas and oil
projects, the initial high outlays and the high risks involved, it is often the case
that profits in the later years of a project must compensate for large outgoings
in earlier years and on other projects.
The gas market contains both private and public sector operators, and
comparable information on profits is not readily available. However, studies
have been undertaken by:
•

Gas Council of New South Wales; and
•
the Steering Committee on National Performance Monitoring of
Government Trading Enterprises.
In addition, this Study has examined a range of published financial indicators
for the gas and oil industry.
Several studies have established gas industry benchmarks and performance
indicators. These benchmarks are generally only partial productivity
measures, and are also problematic. For example, firms in the gas industry
may be required to undertake community services obligations (CSOs). In
addition, different enterprises have different accounting practices, methods
for valuing assets and ways of reporting performance.
Enterprises also operate in different markets with different social, economic
and physical characteristics. Therefore, comparability of partial indicators
(such as energy delivered per employee; throughput per employee) will be
affected by the size and density of the distribution network, and the extent to
which tasks are contracted out. In addition, large improvements in labour
productivity measures may simply reflect increases or improvements in capital
or equipment usage andvice versa.
However, benchmarks may give some indication of the relative technical
efficiency of companies, particularly if they allow comparisons over time.
Most available performance indicators have been produced for the gas
distribution industry and, to a lesser extent, the gas transportation industry.
Performance indicators for the gas production sector are not as readily
available.
2.6.1 Gas Council of New South Wales
In its recent review of the price control formula and used to cap prices in the
tariff gas market,the Gas Council of New South Wales attempted to assess the
profitability of AGL in New South Wales. Analysis of financial indicators
such as earnings before interest and tax (EBIT)/Total Sales, EBIT/Total Assets,
and net profit after tax (NPAT)/Total Sales, led the Gas Council to conclude
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that accounting profitability of AGL over the four year period of the review
had remained constant (Gas Council of NSW 1994b, p.9.3).
The Gas Council also compared AGL’s performance with other private and
public Australian and United States gas, electricity, and water utilities. The
findings included that AGL had a relatively high level of profitability
(measured by EBIT/Total Sales) compared with the utilities in the United
States, but fell well short of that of the GFCV. In addition, it concluded that
the Gross Margins/Total Sales ratio was exceeded only by the GFCV and a
small number of utilities in the United States.
The review also noted that the GFCV had extraordinarily high EBIT/Total
Sales ratios and attributed this to the cheapness of its gas supply. SAGASCO
was found to be slightly below the average profitability levels of the
comparison group (Gas Council of NSW 1994b, p. 9.5).
Overall analysis of the financial data led the Gas Council to conclude that
AGL had achieved ‘reasonable’ profitability over the four years of the study
period (1990-91 to 1993-94) (1994b, p. 9.11).
McDonald (1994, p. 28) notes that investment in AGL has probably been
consistently superior to investment in any other gas or oil company.
2.6.2 Steering Committee on National Performance Monitoring of
Government Trading Enterprises
The Steering Committee on National Performance Monitoring of Government
Trading Enterprises (SCNPMGTE) now publishes performance indicators for
the GFCV, PASA, SECWA and the Pipeline Authority.
The Steering Committee’s 1994 report noted that:
The data that is available indicates that profitability (of the surveyed utilities) has
generally been strong and stable (over the period 1987-88 to 1992-93) but
increased markedly in 1992-93 and debt levels have fallen steadily over the six
year period. (SCNPMGTE 1994b, p. 124)

The Steering Committee attributed the sudden increase in profitability in
1992-93 mainly to increases in profitability of the main government-owned
utility, the GFCV, as a result of increases in productivity and real prices.
Table 2.10 illustrates several of the indicators used by the Steering Committee.
They indicate large changes between 1987-88 and 1992-93 in return on assets,
and revenue per employee (where reported). The partial labour productivity
measure of energy delivered per employee also shows improvement in all
utilities except PASA.
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Table 2.10: Selected SCNPMGTE performance indicators for gas utilities

Return on assets
1987-88
%
1992-93
%
Real revenue per employee
1987-88
1992-93
Dividend payout ratio 4
1987-88
%
1992-93
%
Real price index
1987-88
1992-93
Energy Delivered/employee
1987-88
TJ/Emp
1992-93
TJ/Emp
Operating and maintenance unit costs
1987-88
$/GJ
1992-93
$/GJ
Source:

GFCV

PASA

SECWA

TPA

12.9
31.1

9.5
21.4

10.3
12.5

17.1
23.8

139.98
244.75

862.07
926.04

na
na

na
na

686.2
107.8

63.6
80.6

84.1
38.9

0.0
0.0

100.0
108.0

100.0
107.3

100.0
88.4

nr
nr

32.3
47.2

607
583

157.6
232.3

705.1
729.9

1.87
1.87

0.30
0.29

na
na

na
na

SCNPMGTE 1994b, pp. 129-50

2.6.3 The Study’s analysis of financial indicators
Tables C.25 to C.34 in Appendix C contain a range of financial indicators for
some of the larger companies operating in the Australian oil and gas industry,
compared with averages for the oil and gas industry, the resources sector, and
the all listed companies average.
The profitability and performance of a few companies stand out. Santos,
SAGASCO, and Allgas appear to be relatively profitable. EBIT/Total Assets
for these companies is generally considerably higher than the industry,
resources and all listed companies averages.
Most gas and oil companies achieve EBIT/Sales ratios that are several times
the all listed companies average.
Sales and profits per employee are generally higher than the all listed
companies average, again reflecting high capital costs, though some
companies do perform better by these measures than others.

4

Dividend payout ratio was dividends paid or provided for/operating profit after tax in
1992-93; dividends paid or provided for/operating profit before tax and after
abnormals in 1987-88. In the case of the GFCV, it also includes statutory levies on
revenues payable under the Public Authorities (Contribution) Act. If this is removed,
the figures for the GFCV are 112 per cent (1987-88); and 19 per cent (1992-93).

33

2 STRUCTURAL AND PERFORMANCE CHARACTERISTICS

Over the period examined, Santos is the best performed of the oil and gas
companies considered. In terms of aggregate profit and selected financial
ratios, Santos has consistently out performed the averages for the oil and gas,
resources, and all listed companies sectors. However, the analysis is limited by
the fact that it is a ‘snap shot’ eight year period, and does not take account of
different stages in project cycles, and associated profitability and risks.
2.6.4 Bureau of Industry Economics (BIE)
The BIE (1994) has also compared aspects of the performance of Australian
gas utilities with international best practice (see Table 2.11). The BIE study
suggests that SECWA is performing very well in terms of technical efficiency,
while Allgas and GCQ are performing poorly (BIE 1994, p. 58). However, the
general conclusion of the BIE study was that the Australian natural gas
industry as a whole was performing relatively well in terms of operating
efficiency given the physical environment in which it operates. In addition, it
concludes that Australian natural gas prices were comparable with those in
North America, allowing for differences in consumption per customer.
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Table 2.11: A comparison of Australian gas utilities with international
best practice
Performance
indicator

Year

Units

Industry price

1992

A$/GJ

City-gate price

1991

Customers per
employee
Throughput per
employee
Customers/km of
distribution main
Throughput/km of
main
Standardised
technical
efficiency

1994

a

Source:

1994
1994
1994
1994

Australian Australian
best
worst

4.13
(average)
A$/GJ
2.58
(average)
497
SECWA
TJ/employee
230
SECWA
58
GFCV
TJ/main
13
(km)
SECWA
%
100
SECWA

na
na
222
Allgas/GCQ
18
Allgas/GCQ
31
AGL
3
Allgas/GCQ
42
Allgas/GCQ

Benchmark
2.72
US
3.41
US
654
NICOR
230
SECWA
177
Tokyo Gas
29
People’s Energy
100
SECWA a

Best practice benchmark also achieved by: NICOR, Atlanta Gas Light, Oneok, Peoples
Energy, Brooklyn Union Gas, Saskenergy, Centra Gas Ontario, Consumers Gas Co,
Union Gas, Gaz Metropolitan, Tokyo Gas Co, Osaka Gas Co, British Gas
BIE 1994, p. xv

2.6.5 Australian Gas Association performance indicators
The AGA publishes annual figures examining the performance of each State’s
gas distributors5 (see Table 2.12). This publication lists a range of production
and distribution financial and non-financial performance indicators. These
report on one output relative to a particular input — so called partial
productivity measures — and as such, do not reflect overall performance.
Market indicators reveal that between states there is a wide variation in the
share of the primary energy market accounted for by gas. Financial and
operational indicators also vary widely between the states, as do the changes
that occurred in these indicators between 1989 and 1993.
The results also indicated that real costs per customer (where reported) have
declined significantly.

5

Australian Gas Association Gas Distribution Industry Performance Indicators
,
various years.
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Table 2.12: Gas distribution performance indicators

MARKET INDICATORS
Natural gas market share per cent share
of primary energy market
Number of customers:
Residential (‘000)
Gas sold (TJ)
Commercial and industrial (‘000)
Gas sold (TJ)

NSW

VIC

QLD

SA

WA

1989
1993

8.0
7.8

21.1
21.5

3.2
5.5

37.2
32.7

37.1
39.1

1989
1993
1989
1993
1989
1993
1989
1993

488
603
9 029
13 202
21
26
79 415
78 811

1 118
1 233
56 831
70 294
35
39
96 734
91 005

107
110
1 251
1 368
7 795
8 384
7 795
8 384

259
290
5 981
7 214
7
9
23 392
27 654

221
295
3 900
5 648
5
8
99 420
109 002

9.6
11.8
117
82

15.5
31.1
324
128

na
na
na
na

5.6
9.0
44
32

na
8.0
na
neg

2 230
1 717
228
366
15 325
19 792
33
32

4 904
3 593
235
354
22 615
24 092
51
53

536
528
207
216
2 630
2 929
42
39

956
890
279
336
5 850
6 255
46
48

594
482
382
629
7 946
9 102
29
33

362
297
12
9
6.9
4.6

311
238
16
13
1.9
1.7

na
na
na
na
4.6
5.9

na
248
na
12
4.7
2.9

119
88
3
3
0.7
0.7

FINANCIAL INDICATORS
Rate of return (EBIT a/Total Assets) (%) 1989
1993
Debt to equity
1989
1993
OPERATIONAL INDICATORS
Employee numbers
1989
1993
Customers per employee
1989
1993
Mains (km)
1989
1993
Customers per km mains
1989
1993
Real controllable costs
Per customer (1992-93 $)
1989
1993
Per km mains ($’000)(1992-93 $)
1989
1993
UAFG b as percentage of gas issued
1989
1993
a
b
Source:

EBIT—Earnings before interest and tax
UAFG—Unaccounted for gas
AGA 1994, various pages
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TECHNICAL CHANGE
This Chapter outlines the technical developments affecting
exploration, production, processing, and transportation of natural
gas, with particular focus on changes that increase the prospect for
producer-on-producer
competition.
The
more
important
developments appear to be the use of three-dimensional seismic
techniques in exploration, and the development of membrane
technology in processing. The potential for natural gas producers
to face competition from coal bed methane, a source of gas that has
not been exploited on a large scale in Australia, is also examined.

3.1 Introduction
This chapter focuses on how technical changes1 since 1986 have influenced
risk, return, competitive prospects, and market structure. The technical factors
are examined with reference to a number of key stages in the delivery of
natural gas from petroleum:
•
exploration, development and production;
•
processing;
•
pipeline transmission and distribution; and
•
consumption.
The technology utilised in each of these stages is continually developing.
Technical advances can reduce costs at each level of output, or change the
degree to which costs decline as output increases (that is, the extent of
economies of scale). Technical change can also change levels of risk.
Advances in exploration technology can reveal greater information about
underlying geological structures before drilling commences, while the
introduction of other techniques at all stages can reduce uncertainty as to the
cost of undertaking some processes.
In addition, this chapter briefly examines the prospects of a source of methane
that has not been tapped on any large scale in Australia, coal bed methane
(CBM). CBM is a potential source of gas for major consumption centres, and
its impact would be similar to that of finding another source of natural gas.
1

Note that while this chapter primarily covers developments which have significance
for natural gas, many such developments affect both oil and gas resources.
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3.2 Exploration, development and production
The gas industry is characterised by large fixed costs and sunk investments
with high risks in search of potentially high rewards. Other things being equal,
advances in seismic techniques have lowered the cost of defining reserves,
and may have increased the probability of finding petroleum (thus lowering
risk). Other advances in drilling and extraction techniques have enabled a
given investment to recover a greater proportion of reserves.
Large sums are spent exploring for petroleum. In 1992, approximately
$200 million was spent on seismic activity, $280 million on exploration
drilling and $130 million on development drilling (BRS 1994, pp.89-90). (See
Figure C.1 in Appendix C for a time series of exploration expenditure.)
3.2.1 Information
The volume of data relating to Australian petroleum basins has increased
considerably since 1990. While variable over time, the average annual line
kilometre of seismic survey between 1980 and 1990 was around 66000 km
(varying between 39 000 and 95 000 km). In 1991, the figure was 164000 km
and in 1992, 380 000 km (BRS 1994, p.90).
The assimilation of the vast array of information acquired about prospective
fields must be performed before production is agreed upon. Threedimensional seismic allows far more accurate pictures of geological
formations to be created prior to the drilling program, reducing the probability
of an unsuccessful well. This information, particularly the reservoir’s
properties (such as porosity, permeability, bulk reservoir volume, depth, and
pressures) as well as surface conditions such as terrain and weather conditions
contribute towards creation of a model of the reservoir prior to making an
assessment of the field’s economic potential.
The accuracy and effectiveness of modelling is determined by two factors.
Firstly, the quality and quantity of data incorporated into the model. Secondly,
the effectiveness of the model in capturing the natural variations in
underground conditions (including rock formations, faults, densities and
porosity, and temperatures and pressures). The major factors which have
enhanced the industry’s ability to model underground reservoirs have been
improvements in:
•

computing power, such as parallel processing which allows more
information (for example from three-dimensional seismic) to be
incorporated into the model; and
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•

the accuracy of measurements, resulting from such tools as sensors placed
along drill strings.

Submissions and other sources have suggested that improvements in the
information available to petroleum explorers and its assimilation prior to
drilling would — other things being equal — reduce both the risks and costs
associated with exploration and production. It is not clear however, to what
extent this has enabled or encouraged exploration in what would have been
more marginal areas as exploration continues. The difficulty in drawing firm
conclusions, particularly over the short time since 1986, is borne out by
analysis of the published industry aggregates (see Figures 2.2 and 2.3). In
addition, Department of Primary Industry and Energy (DPIE) submitted to the
Study that lower oil prices in recent years had also had a ‘marked’ impact on
firms’ profitability, and hence exploration budgets. One consequence has been
less emphasis on under explored areas, and more on better known basins (Sub.
DR38, p.1). These are further complicated by the reporting of data combining
exploration and development drilling (see Figure 3.1).
Figure 3.1: Success rate of wells drilled, onshore and offshore,
Australia, 1987 to 1992
40

percentage success r

35
30
25
Onshore

20
Offshore
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5
0
1987

a
Source:

1988

1989

Defined as the proportion of we
gas has been removed.
BRS 1994, p. 8.

1990

1991

1992

lls drilled from which any “measurable” amount of oil or

Three-dimensional seismic and better reservoir modelling can also increase
the proportion of a reserve that can be extracted for a given expenditure. In
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addition to reducing costs overall, this seems to have improved the viability of
smaller fields at the margin.
One of the most important tools in the search for hydrocarbons is
seismography. Seismic surveys are conducted by analysing the variation in
the rates of transmission of an emitted sound wave. Each sedimentary layer
reflects a proportion of the sound wave, as well as altering the velocity of
departing and returning waves. Cavities, salt domes and porous rock
formations, in which petroleum may be sealed, are identified because of their
lower densities which slow the velocity of the sound wave.
The increase in the volume of data on Australian basins since 1990 was due
primarily to greater use of three-dimensional seismic data. In Australia, threedimensional seismic was first used in 1981 on the North West Shelf, while
1992 saw its first use in South Australia for onshore petroleum exploration
(DME 1994, p. 14).
There have been a number of advances in the quality of data available from
seismic surveys — the major advance being the development of threedimensional imaging systems. Improvements in the speed and accuracy of
processing of survey information, largely from improved computer processing
capacity have made three-dimensional seismic viable. Bosio (1994) argued
moreover that further improvements will occur as computer processing
capacity improves:
... three-dimensional seismic ... has been the revolution of the last decade. It will
improve again along with computer capacity. The progress of [the petroleum]
industry is tightly linked to the future of the massive parallel processors. We are
not presently using all the components of the seismic signal. (p. 19)

Submissions to the Study highlighted the importance of three-dimensional
seismic primarily as a tool in development, but increasingly also in
exploration. They emphasised the remarkable improvements in the technology
and its benefits including the potential for more accurate delineation of
potential hydrocarbon structures. The Gas and Fuel Corporation of Victoria
(GFCV) noted:
A principle advance in this is three-dimensional seismic, which enables potential
hydrocarbon structures to be delineated much more accurately. Very few “dry
holes” should follow a three-dimensional seismic study, though structures may be
filled with water or non-hydrocarbon gases such as nitrogen and carbon dioxide
(Sub. 1, p. 1).

Similarly, Esso submitted that while three-dimensional seismic exploration
has become more common, it is not generally used as a greenfields technique,
but rather to:
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... give better definition of development prospects and in some cases and areas
further development of exploration targets prior to drilling. (Sub. DR35, p.14)

Although more expensive than two dimensional seismic methods, particularly
in an onshore environment, three-dimensional seismic may substantially lower
average finding costs. A United States Department of Energy report (Bruch
and Bohi 1993, p. 3) found that while three-dimensional seismic surveying
costs around three times that of two dimensional seismic methods, the success
rate of finding commercial deposits increased significantly. The report
concluded that three-dimensional seismic technology could lower exploration
costs by as much as 47 per cent, and reduce the average cost of petroleum
exploration and production worldwide.
An advantage of three-dimensional seismic is the enhanced ability to appraise
a given reserve. The cost of appraising and recovering the reserves is reduced,
with a more accurate image of the underlying geology. This leads to fewer
appraisal wells being needed to confirm reserves, and fewer dry wells.
Production wells can be placed in optimal positions to maximise fields’
recoverable reserves at the lowest cost and risk. As such, Bruch and Bohi
(1993) also noted that the cost of exploitation of the reserve could also be
lowered:
... three-dimensional seismic surveying provides improved information for making
development and production decisions, in addition to lowering finding costs, and
is therefore capable of reducing the costs of exploiting reserves after they have
been found (p. 9).

However, SADME indicated that in Australia (particularly the Cooper Basin),
the cost saving possible from the use of three-dimensional seismic surveys is
not as significant for gas as Bruch and Bohi study indicate because gas
accumulations generally occur in different geological formations to those in
the United States.
3.2.2 Advances in production
In the same way that three-dimensional seismic and better reservoir modelling
may enable a given reserve to be exploited with fewer wells, advances in
drilling techniques can also reduce costs.
Conventional wells are drilled vertically from the surface to the target
reservoir. Deviated or directional wells are drilled at an angle to the vertical of
as much as 70 to 80 degrees to reach outlying parts of a field from a central
area such as an offshore platform. In recent years, horizontal drilling has been
introduced. In this technique, a vertical well is drilled into the reservoir and,
using special drilling tools, is then curved to become a horizontal well path.
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Both directional and horizontal wells are more costly to drill than vertical
wells and require considerable care and understanding of geological
conditions. Multilateral wells, with several horizontal well bores merging into
a single vertical well, are also being introduced in the United States.
Horizontal wells allow more extensive penetration of a reservoir, often
resulting in significant increases in the production rate. By increasing the
intersected reservoir sand penetrated by a single well, a horizontal well may
also reduce the number of wells required to produce the fields’ reserves.
Three-dimensional seismic data complements horizontal drilling by
identifying where best to direct drilling. By increasing the acreage penetrated
by a single well, a horizontal well also reduces the number of wells required to
complete the production of a field. However, a disadvantage of directional
drilling is that often the wells are completed without any casing and are
therefore more vulnerable to collapse if utilised for prolonged production
periods.
The GFCV stated that:
Directional drilling of wells is now commonly used to gain a greater intersection of
each well with the hydrocarbon zone, reducing the number of wells required to
produce a field (Sub. 1, p. 1).

The Australian industry is currently investigating the potential for sinuous
wells. These wells curve in a number of directions. Griffin-5(H) and -6/ST(H)
wells on the North West Shelf have been drilled in this way. A study by
Berean (1994) found that sinuous wells give higher recovery than horizontal
and vertical wells.
Since the late-1960s, when offshore production first began in Australia, there
have been substantial developments in three major aspects of offshore
platforms:
•

•
•

offshore producers now have a much wider variety of platform types to
choose from, ranging from traditional steel jacket platforms to the
recently developed mono towers, concrete gravity platforms, and steel
jack-up models;
for any given platform type, there has been an increase in the number of
well heads, and the total area which the platform can service; and
automation of offshore platforms has reduced the need for full-time
staffing.

As with three-dimensional seismic, changes in production technology appear
to be limited.
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Certain exploration, development and production technologies
have improved significantly. However, their impact on total
industry costs and structure appears to have been limited.

3.3 Processing
Economies of scale in processing provide a rationale for joint processing of
raw gas from a number of fields, potentially raising barriers to market entry in
production by smaller independently controlled fields.
Raw gas is rarely marketable and typically requires some degree of processing
before transport to end users, depending on its composition and its final use.
Its composition varies widely (see Figure 3.2). Processing extracts impurities
and ensures that the gas meets the transportation pipeline’s standard in terms
of its calorific value (standards which are determined by governments,
pipelines or the end users between fields). In addition, processing increases
the value of the gas stream by removing hydrocarbons whose value is higher
in alternative uses. The level of processing required varies considerably, even
within basins, depending on the composition of the raw gas and the end user
requirements. Esso noted:
Considerable variation in the amount of processing that is required is seen across
the natural gas producing areas within Australia. Liquids rich in gas with
substantial impurity levels (for example CO2 , H2 S) require significant processing
infrastructure particularly if large volumes are concerned (for example Moomba or
Longford). However, some fields require virtually no processing and have minimal
capital infrastructure (for example Katnook and Palm Valley) (Sub. 12, p. 7).
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Figure 3.2: Composition of selected Australian gas fields
Field

Basin

Jackson

Cooper

Moorari
Dullingari
Della
Gidgealpa North
Moomba
Tirrawarra

Cooper
Cooper
Cooper
Cooper
Cooper
Cooper

Big Lake
Challum
Arcturus
Major
Riverslea
Scott Reef

Cooper
Cooper
Denison Trough
Surat
Surat
Browse

Gorgon
Petrel
Marlin
Barracouta
Snapper
Turrum

Carnarvon
Bonaparte
Gippsland
Gippsland
Gippsland
Gippsland
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Methane

40

Ethane

60

LPG

Notes:

LPG consists of propane and butane.
Condensates include all hydrocarbons heavier than pentane.

Source:
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100
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The hydrocarbons in raw gas range from methane which is the primary
constituent of natural gas, through propane and butane which form LPG, from
light oils (condensates) to heavy oils (crude oil). The extent to which liquids
and condensates are removed from the natural gas is also crucial to the safety,
longevity, and ability to move the gas along a pipeline to major consumption
centres. Otherwise, as Carroll (1994) noted, the transportation of unprocessed
natural gas over long distances can result in:
•

the formation of hydrates, which are an ice-like combination of methane and
water, which can plug the pipeline;

•

corrosion from water combining with acidic components such as carbon
dioxide; and

•

the potential for liquids forming drops and gathering into ‘slugs’. (p. 4)

These occurrences severely limit the longevity of the pipeline and hence the
period over which the investment must generate its return.
Condensates can be transported from offshore production platforms with gas.
For example, on the North Rankin platform, streams from the producing wells
are gathered, condensates and gas are separated, gas is de-hydrated and both
gas and condensate are shipped to shore in a single 40 inch, 134 kilometre
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pipeline for further processing and distribution of sales products in the
onshore gas plant and shipping facilities.
A number of processes to remove acidic gases (gas sweetening processes) are
commercially available. The majority of processing plants around the world
employ absorption systems. Two basic methods of absorption are available.
The older uses chemical and physical solvents which react with the acidic
gases as the raw gas is passed over the solvents. This operates as a continuous
process, requiring only occasional interruption for bed regeneration. The other
method utilises molecular sieves. This is most appropriate for gases with low
acidic gas concentrations.
Alternatively, polymeric, semi-permeable membranes can be used for higher
acidic concentrations. A membrane is a thin sheet with pores of approximately
1.5 nanometres2 in size. Separation relies on the higher solubilities and
diffusion rates of carbon dioxide and hydrogen sulphide in the membrane
relative to methane and other hydrocarbons. Membrane plants are able to be
built on a smaller scale which may make them more attractive to service a
smaller field. Membrane units have been designed to operate effectively at a
wide range of throughput.
As previously noted, raw gas from different fields and basins requires varying
amounts of processing. In some circumstances two smaller plants rather than
one large plant may be viable, and this may in part, explain the two adjacent
plants at Tubridgi in the Carnarvon Basin (one for relatively clean gas from
the Devex joint venture, the second the being the plant BHP constructed to
process the relatively dirtier gas from its offshore Griffin project).
Small-scale fields have been viable in the past only where the raw gas was
relatively clean. However, advances in membrane processing technology may
have increased the viability of small carbon dioxide extraction plants and thus
fields where the gas has high levels of carbon dioxide. Boral, through
SAGASCO, operates a processing plant which utilises this technology at the
Beharra Springs gas field in Western Australia. In the circumstances,
membrane separation was the lowest cost option, but according to Boral this
field could have been developed using older technology (Boral, Sub. 33, p. 4).
While the technology is an improvement over that available in the past, relatively
small fields like Beharra Springs can be developed using technology that was well
proven in 1986 (Boral, Sub. 33, p. 4).

Separation of hydrocarbons will be worthwhile where they have other
valuable applications in industry. This can be achieved using either cryogenic
or absorption processes. In cryogenic processing the temperature of the raw
2

A nanometre is one billionth of a metre.
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gas is lowered progressively to liquefy each constituent alkane. Butane
liquefies at 36°C, then propane at minus 42°C and finally ethane at a
temperature less than minus 87°C. This leaves methane which is the primary
constituent of delivered natural gas.
Generally speaking each major new gas project has involved the construction
of a processing plant. The he plant which services the Cooper Basin is located
in Moomba; the Gippsland Basin is serviced by a complex located in
Longford; and there are multiple plants in the Carnarvon Basin (Devex, BHP,
and Hadson).
Processing plants are capital intensive investments, hence, high and constant
levels of throughput are desirable in order to maximise plant utilisation and
reduce per unit fixed costs.
The extent of economies of scale in processing vary widely but APEA
contended:
... economics of scale are considerable and duplication of plant is avoided with
joint processing facilities. To contemplate separate processing by individual
participants would generally make no economic sense and would greatly increase
the cost of production of sales gas (Sub. 19, p. 4).

Economies of scale from joint processing may come from shared
infrastructure, although this could be jointly owned even with separate
production. SACBUP asserted that joint processing at Moomba promotes
efficiency and state:
In the case of the processing of all South Australian Cooper Basin produced gas
through Moomba, there are clearly economies of scale to justify joint processing.
This economic justification is enhanced by the fact that the Moomba facilities are
sized to deliver some 20 per cent above the 1994 full annual gas requirements of
Sydney, Canberra and Adelaide. The economies of scale in joint processing at
Moomba are also (and perhaps primarily) driven by the infrastructure necessary
for the plant (roads, camp, stores, airfield, transport, water, electricity etc) (Sub. 17,
p. 18).

The Study’s research on the issue of economies of scale in processing
suggests that it depends on the composition of raw gas. The differences in
composition acorss fields imply different levels of processing, which, in turn,
imply different gas processing economics. Information provided to the Study
by CC Pace Resources (Virginia, United States) indicates that the minimum
efficient scale3 for cryogenic processes was estimated to be around 100 PJ per
annum and that substantial economies of scale also exist in dehydration. CC
Pace Resources emphasised that processing factors interact with each other,
3

Minimum efficient scale here refers to a size below which such plants cannot exploit
economies of scale enough to compete with larger plants.

46

3 TECHNICAL CHANGE

and it was therefore necessary to consider the gas stream rather than the
economics of each process.
While differences in the composition of raw gas across fields
and end user requirements make it difficult to draw broad
conclusions on changes in processing technology, it appears
that economies of scale have diminished for some applications
in Australia since 1986. Economies of scale in processing are
likely to be less strong than in gas transport. However, they
appear to remain significant.

3.4 Transportation
Pipelines are the most efficient way of transporting large quantities of natural
gas across land and to date, gas has been transported domestically almost
exclusively by pipelines. Recent research has been conducted on alternative
transportation options, including conversion to compressed natural gas (CNG)
for transport by road, and LNG as well as conversion to methanol for transport
by road or ship. Each of these methods reduces the volume which gas occupies
in order to make transportation by ship or road a more viable option. Recent
consideration has also been given to offshore LNG and methanol processing
facilities although none are currently in use anywhere in the world.
Pipelines transport natural gas from production sites (both on shore and off
shore) to processing plants. They connect producers with distributors, and
they allow consumers to access gas as an energy source for commercial and
domestic uses. All major centres of gas consumption are serviced by gas fields
linked by gas pipelines.
The unit price of transporting gas (the haulage charge) in the major pipelines
of Australia is presented in Appendix C, Table C.16. It shows that the prices
charged per GJ/km vary considerably between pipelines.
The unit cost of transporting gas declines as the volume of gas transported
increases. The total quantity of gas that can be transported by a pipeline
depends upon the:
• physical properties of the gas;
• number and frequency of compressor stations;
• number and frequency of loops;
• pressure differentials along the length of the pipeline; and
• terrain over which the pipeline is laid.
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The gas transmission industry has been assisted by technological
advancements such as thin walled pipes, electric arc-welding techniques and
equipment, advances in turbine and compressor technology, pipe coatings and
cathodic protection, and pipeline construction, maintenance and laying
techniques.
AGA (1992a) has highlighted the substantial technological developments
which have affected pipelines over the last two decades, arguing that this
change is expected to continue:
The rate of technological improvement is set to continue over the study period [up
to 2030], not least because increased use of gas around the world will necessitate a
lot of pipeline investment, triggering research and development of more
economically efficient technologies.
It is difficult to put a figure on the extent of the cost reductions expected to be
associated with improved pipeline technologies, and the calculations presented ...
conservatively project no improvements. (p. 40)

AGL submitted that substantial improvements in pipeline technology have
occurred since 1986, but these have been incremental.
Technology improvements including cheaper materials, improved laying
techniques, the ability to transport under higher pressure, improvements in pipe
protection and improvements in compression all result in improving the carrying
capacity of pipelines and hence lower the transmission costs, reduce pipeline
construction costs and reduce construction time. These improvements enable
natural gas supply to be extended to regions where supply was not previously
economic. All these developments are the result of the slow and careful evolution
of pipeline technology. (Sub. 11, p. 6)

The AGA has identified areas where efficiency and cost savings in pipelines
may arise. Pipeline steel is required to be of a certain quality, for reasons
relating to both safety and longevity. Manufacturers are gradually offering
higher grade steel for pipeline construction and thus allowing the building of
pipelines with lower wall thickness. This reduces the overall material
requirements and generally lower haulage costs of gas.
Other areas where advances are being made are in the turbines and compressor
technology required to transmit the gas, in the coatings which line the pipes
4 . Construction
and in the continued improvement in cathodic protection
improvements through new machinery that can dig, lay, and fill pipelines are
being developed to offer greater efficiencies along with improvements in
detecting faults in pipes before they hinder operation. For example, stressed

4

Where a generated electric current in the pipeline wall protects the pipe from
corrosion.
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steel can be detected before failure by ultrasonic devices placed inside the
pipeline.
The high fixed costs of pipelines increases the importance of ensuring high
levels of utilisation. The GFCV noted:
The direct costs of control and monitoring have increased slightly due to
widespread adoption of more accurate electronic measurement systems. These
systems give better control hence save on pipeline capacity costs. (Sub. 1, p. 2)

Control systems are used to monitor pipeline performance. In the past, this has
been the greatest limitation upon sub-sea raw gas transportation as effective
undersea communications could only be conducted over a 48 km radius. New
communications technology, however, has extended this to over 150 km
(Carroll 1994, p. 7).
3.4.1 Raw gas pipelines
Traditionally, processing plants have been located close to well heads in order
to reduce raw gas transportation distances. However, recent innovations have
increased the distances which raw gas can be transported and have therefore
supported the development of sub-sea completions. The impact of the
problems of corrosion, slugs and hydrate formation has been reduced. Raw gas
pipelines can be up to 100 km in length although this depends upon the
composition of the raw gas.
For example, new pipeline materials have been developed to withstand the
corrosive effects of raw gas from some fields. More durable pipelines for
carriage of raw gas rich in hydrogen sulphide can be constructed using high
austenitic carbon steel materials.
3.4.2 Distribution
Both AGL and Allgas noted that improvements in pipeline technology were
making extensions to new areas economic. Allgas stated:
New pipeline technology which includes new welding techniques and technology
for both steel and polyethylene pipe have enabled economic expansion of
reticulated gas networks. The technology of hot tapping has meant that there has
not been the necessity to interrupt supply whilst new sections are being connected
to the existing system. New trenching equipment and technology together with the
concept of common trenching in residential developments has passed on
considerable savings to developers and land purchasers. The new technology in
expanding new markets has created more employment through both the servicing
and marketing areas (Sub. 21, p. 18).
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Pipeline technology has improved since 1986 such that gas
pipelines are cheaper to construct, and more durable. In the
case of raw gas pipelines, the catchment areas for processing
plants have been extended though this depends upon the
composition of the raw gas. However, these changes have not
had a large impact on industry costs and structure.

3.4.3 Liquefied Natural Gas (LNG)
The costs of supplying LNG are substantial. The conversion of gases to liquids
requires the compression of the gas. With methane, which boils at minus
164°C, both pressure and cryogenics is necessary. Liquefied natural gas
occupies 0.167 per cent (or 1/600th) of the volume of natural gas at ambient
temperature and pressure. The transportation of LNG from Australia is by
ocean going liners with a capacity of 70 million cubic metres of natural gas
per trip.
Aside from the large LNG development for the North West Shelf, a number of
small-scale LNG facilities have been developed. For example, the Petroleum
Gazette reported that in central Australia:
... a small LNG plant is operated by Energy Equity Limited in Alice Springs to
supply natural gas to the PAWA power station at Yulara [the resort near Uluru].
The LNG is delivered from Alice Springs by road train. (Petroleum Gazette
1994/2, p. 10)

It appears that pipelines will remain the most economic method of transporting
large quantities of gas for Australian consumption. The viability of the smallscale LNG operations is primarily determined by the relatively high cost of
laying pipelines in remote locations for small consumption centres. The Gas
Council of New South Wales (1993) examined the feasibility of supplying
Sydney with LNG from the Carnarvon Basin and noted that:
In the longer term, LNG may provide an economically feasible and more flexible
alternative to a transcontinental pipeline for gas supply from the north or north
west Australia to NSW and perhaps adjacent States. A preliminary study has
suggested that LNG shuttled from floating offshore facilities could supply all of
NSW’s gas needs after the 2010s at a price higher than local conventional
resources but lower than gas from a light loaded transcontinental pipeline (p. 18).

Pipelines remain the most cost effective means of transporting
natural gas in the domestic market.
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LNG can also be used for the storage of gas. Small liquefaction plants can be
used to address short-term fluctuations in supply and demand. LNG storage
facilities exist at Dandenong in Victoria for this purpose.
3.4.4 Methanol
In 1994, BHP commissioned a methanol research plant in Melbourne to
convert natural gas to methanol (Rees 1994). While designed primarily as a
pilot plant for testing the sort of technologies that would enable the better
utilisation of offshore gas reserves, it was also designed to cater for Victoria’s
market requirements for methanol. Depending on the size of the markets for
methanol, this technology has particular value in improving the profitability
of developing gas reserves where the only other practicable alternative would
be flaring — a practice which, in Western Australia at least, is now contrary to
government policy.

3.5 Other methane sources
The AGA estimates that CBM reserves could possibly exceed the recoverable
reserves of conventional natural gas (AGA 1992a, p. 26). If successfully
developed, CBM represents a considerable competitive threat to conventional
gas developments. Commercial extraction of CBM has been undertaken in the
United States for over a decade.
Considerable work has been undertaken to develop CBM. For example, at the
Appin coal mine, gas is drained to fire electricity generators. Energy
Developments Limited (EDL) owns and operates this generator, and the
electricity (2 MW) is sold into the electricity grid. A further 94 MW of power
generation from the Appin and Tower coal mines is being developed (EDL has
a 50 per cent interest). AGL has brought in Amoco, a successful United States
CBM producer, to assess the potential of the Sydney Basin, where AGL holds
exploration leases. Pacific Power also holds exploration licences in the
Sydney Basin, and is a potential supplier of CBM. Seamgas Enterprises Pty
Ltd (a joint venture between BHP Engineering and USX Engineers and
Consultants Inc.) has established a consultancy business and is considering
some trial projects. There are also agencies involved in research and
development of this option.
A United States company, Tri-Star Petroleum, has made a recent discovery of
reserves of CBM in the Bowen Basin in Queensland. The company considers
that previous published figures underestimate true reserves of coal bed
methane. The company is still exploring the site.
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In a number of submissions it was noted that there was potential for CBM to
provide additional competition for existing natural gas producers (see Chapter
7). CBM is found in coal seams with large reserves accessible to both Sydney
and Brisbane, although it is unclear what proportion of these reserves can be
economically recovered.
Pacific Power noted:
Estimates of the in-situ coal bed methane reserves in Queensland and New South
Wales exceed the total Australian reserves of conventional natural gas. Extensive
exploration for coal bed methane is in progress and if successful will have the
potential to significantly increase competition in the energy market. The coal bed
methane exploration areas are located near to existing pipeline infrastructure. Nondiscriminatory access to these pipelines will be essential to ensure coal bed
methane can be traded equally with conventional natural gas through market based
arrangements. (Sub. 8, p. 2)

The difficulties of extraction make estimates of the commercially feasible
areas far more problematic than with conventional natural gas, and Miyazaki
& Korsch (1993) noted:
No proven technology exists in Australia to recover coal bed methane at an
economically feasible rate of production, because of the low permeability of coal
seams and of the unreliability of coal bed stimulation. (p. 173)

Currently, extracting CBM is difficult. A distinguishing feature of methane
extracted from coal beds compared with petroleum deposits is that it is
diffused over a wide area, rather then concentrated in a cavity. CBM
exploration also uses geological survey methods to accumulate information
about the concentration of coal bed methane pockets within coal seams. These
pockets, because of the less porous nature of the reservoir are typically much
smaller, and therefore harder to locate. The CBM can also be captured using
conventional petroleum drilling techniques. However, to accumulate a
marketable quantity of gas a much larger number of wells need to be drilled as
the resource is far more dispersed. Artificial stimulation (fracturing) of the
resource is also required.
It is unclear how much of the technology developed in the United States will
be applicable in Australia. United States production, where CBM has received
substantial government support including tax credits, now occurs on a
commercial scale with the 5000 active wells producing 460PJ of gas per
annum by 1992 (Gas Council of NSW 1993, p. 107). A number of United
States producers are involved in projects in Australia, including Amoco who is
involved with AGL’s Sydney Basin exploration permits. AGL stated:
The potential commercial development of Australia's coal bed methane reserves is
also a distinct medium term possibility. Application and development of successful
United States developed technology could see significant coal bed methane
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reserves being added to Australia's commercial natural gas reserves in the near
future. (Sub. 11, p. 3)

BHP is also examining the feasibility of harnessing in-seam gas at the Moura
mine in Queensland, The Moura mine is only 70km from the State Pipeline,
and preliminary estimates suggest there could be reserves of 1000PJ (BHP
Minerals 1994). Boral’s submission noted reports that:
... BHP is offering to supply coal bed methane from its Moura [Queensland] coal
mine in the Bowen Basin to gas markets on the east coast of Queensland. This coal
bed methane would be supplied in direct competition to natural gas from the Surat
and Bowen basins which have traditionally supplied this market as well as natural
gas from the Cooper Basin, which is generally believed to be the source of future
supplies for the east coast of Queensland. (Sub. 33, p. 4)

The Queensland Government has suggested that BHP consider they could
supply about 6 PJ per annum from 1996-97 (Sub.32, p.21).
CBM production also requires access via roads and pipelines to large areas of
land. The Gas Council of NSW (1993) estimated gross land requirements
could be 500 to 1000 hectares per PJ of annual production, and noted that
40 per cent of the Sydney Basin was covered by National Parks. Capturing
CBM which is currently vented from mines would reduce greenhouse gas
emissions. Media reports, and the comments of some participants in the Study
(for example Boral, Sub. 33, p. 4) suggest the development of CBM is
imminent, and that commercial negotiations for supply from the Bowen Basin
are already underway. The study has been unable to test the veracity of these
claims.
There is also evidence of greater interest in landfill gas as an alternative fuel,
although so far this is very marginal. EDL operates a number of small landfill
gas projects, which collect methane naturally produced at landfill sites, drain
it, and use it to generate electricity. These currently fill a market niche in
electricity supply in small towns. Current landfill gas projects are located at
Berwick (5 MW), Corio (1 MW), Broadmeadows (5 MW), Lucas Heights (4
MW), and Wingfield (5 MW). Several more are under development. The
development of landfill gas technology creates a substitute fuel for electricity
generation (including conventional natural gas).
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4

REGULATORY AND POLICY
ENVIRONMENT
Government involvement in the gas industry is extensive, and
important changes have occurred over the study period. This
Chapter discusses: regulatory and policy changes in the gas
industry; privatisation and corporatisation of government gas
utilities; and changes in the general policy environment which
indirectly affect the gas industry. An increasingly procompetitive
focus to regulation is evident, particularly in the framing of rules
governing access to essential facilities. The development of a more
competitive and coordinated regulatory regime for the gas industry
is being coordinated by the Council of Australian Governments
(COAG), and is due to be in place by 1 July 1996. Several sales of
utilities have occurred or are in the process of occurring; and the
corporatisation of both gas and electricity utilities is proceeding.

4.1 Introduction
Governments are heavily involved in the gas industry. All stages of the gas
supply chain are regulated, and governments own several key assets. Policy
decisions not specific to the gas industry may also have a profound impact on
gas demand and supply.
Regulatory controls in the gas industry are shared between the Commonwealth
and the States, with the States regulating the production, transmission, and
distribution of gas, and onshore exploration. The Commonwealth regulates,
among other things, interstate trade, and exploration and production offshore
(beyond the three mile limit).
Regulatory and policy changes have affected (or have the potential to affect)
competition, market structure, interstate trade, and the efficiency of resource
allocation.
In the past, government regulation has been mainly concerned with safety,
technical standards, licensing requirements, royalties, and pricing. More
recently, there has been greater focus on competition issues. Since 1986,
several States have passed legislation to encourage greater competition at
various stages of the industry. Others are proposing to do so, in line with their
Council of Australian Governments (COAG) commitments.
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4.2 COAG gas reforms
Commonwealth and State Governments over recent years have been
engineering a range of changes to the policy framework for the gas industry.
These have involved changes in:
•

the way in which public utilities operate (corporatisation);

•

the extent of vertical integration (vertical separation);

•

the ownership of utilities (privatisation);

•

the areas where competition is possible (access regimes); and

•

pricing policies for regulated providers.

These initiatives were focussed first through the development in 1991 of the
National Strategy for the Gas Industry drafted by the Commonwealth
Government, the aims of which it outlined in a Discussion Paper (DPIE
1991)1 , and subsequently through the initiatives of COAG.
The participating Governments in COAG committed themselves in February
1994 to introduce a range of reforms by 1 July 1996. These are reproduced in
full in Appendix F, and they includeinter alia:
•

the removal of barriers to trade within and between the states;

•

a uniform national framework for third party access to gas transmission
pipelines;

•

no new exclusive franchises to be issued and a plan to be developed to
implement more competitive franchise arrangements;

•

the corporatisation of publicly-owned gas utilities; and

•

vertical separation of transmission and distribution activities.

To the extent that these policy changes are implemented, they have the
potential to substantially increase competition in the gas industry (see Chapter
7). However, some States have placed caveats on participation in the reform
process. For Victoria, several aspects of the agreement are subject to the
resolution of issues surrounding the application of the Petroleum Resource
Rent Tax (PRRT) in the Gippsland Basin. The Queensland Government has
also placed caveats on the introduction of reforms. The first is that those
reforms be implemented in full by all jurisdictions. The concern is that failure
to break up the large buyers in other states could lead to the smaller
1

The Paper canvasses the options for Government action, including the establishment
of a national gas planning or construction authority, and the establishment of a
purpose-built regulatory body.
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Queensland customers being disadvantaged in competing for supply. The
second caveat is that there must be satisfactory arrangements with gas
producers in Queensland to overcome possible gas shortages for southern and
central Queensland which otherwise are forecast to occur in 1996.

4.3 Interstate trade and security of supply
As indicated, central to the COAG reforms is that trade in gas (within and
between States) be free and fair. However, trade has already taken place
across state borders, and was a feature of the original contractual
arrangements to supply gas to AGL.
Since 1986, there have been two further instances of interstate sales
agreements: the sale of gas from the south west Queensland Cooper Basin to
South Australia, with deliveries commencing in January 1994; and agreement
for the sale of South Australian sourced ethane gas to ICI in Sydney (contracts
signed in 1994). In both cases, these have involved other undertakings— in
Queensland, a commitment to further exploration in that state. In the ethane
case, the South Australia Government sought to extend the term of the Special
Purchase Agreement (originally entered into with PASA as a response to
competition from Victorian electricity), and to commit the producers to the
sale of 400 PJ of gas to South Australia over the period 2004 to 2013.
There are long standing requirements relating to gas supply in South
Australia. The Natural Gas (Interim Supply) Act 1985(SA) has a stated
purpose to ensure the future supply of natural gas to South Australia’s
industrial, commercial and domestic consumers. It was introduced after
negotiations with the Cooper Basin producers had broken down, and was
motivated by the State Government’s desire to secure gas supplies after the
imminent expiry of the initial contract in 1987. At the time the security of
South Australia’s supply was in doubt due to AGL’s rights to most of the
Cooper Basin’s known reserves (SADME 1994a, pp. 16
-18). The Act reserves
2
all ethane for South Australia apart from that needed to ensure sales gas
specifications are met. It also regulates the price, quantity and quality of gas to
be supplied to the Pipelines Authority of South Australia (PASA) from the
Cooper Basin.
The Natural Gas (Interim Supply) Act 1985also has the potential to be a
significant barrier to interstate trade and competition. However, South
2

Sales gas refers to ‘pipeline quality gas’ for sale from each basin. The quality is
measured by its energy value which varies slightly, ranging from 37.5 MJ/m3 in the
Dongara to Perth pipeline to 40.7 MJ/m3 in the Amadeus to Darwin pipeline.
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Australia’s gas requirements are now met from a rolling ten year contract with
the South Australian Cooper Basin Unit Producers (SACBUP), and a ten year
contract with the South West Queensland Gas Unit Producers that commenced
in 1994. These factors, in conjunction with the release of most of the ethane
reserves to ICI for use in Botany NSW, mean that the justification for the Act
has lessened. The South Australia Government has agreed to consider the
future of the Act as part of its COAG commitments.
While not as explicit as the South Australian legislation, other states have
provisions to ensure security of supply of gas for intrastate use. This can
potentially restrict freedom of trade. For example, 1988 amendments to
Queensland’s Gas Act 1965 reflected concerns that reserves currently
supplying the Queensland market appeared limited. The Act also empowers
the Governor in Council to do ‘all acts and things necessary’ to ensure the
sufficiency of the supply of gas.
Despite the existence of these apparent barriers, interstate trade seems to have
occurred when there was sufficient commitment. As SACBUP submitted:
There has been much written about past restrictions on interstate trade in gas and
without question there has been “resistance” in some areas to interstate gas sales.
However, when one examines the past occasions on which there existed real
opportunities to sell interstate, one discovers each sale actually took place, albeit
usually with onerous conditions imposed by the reserve owning state. Queensland
has authorised two interstate sales (AGL in 1971 and PASA in 1992). South
Australia has authorised two interstate sales (AGL in 1971 and ICI [ethane] in
1994). Other conditional approvals have also been given during the
evaluation/negotiation stage (Northern Territory to South Australia and
Queensland to South Australia) but these approvals required intrastate demands to
be met as a priority. (SACBUP, Sub. 17, p. 8)

4.4 Transmission and distribution
Governments extensively regulate gas transmission and distribution in the
areas of safety, construction and operation of gas transport facilities.
Governments are also increasingly interested in regulation promoting
competition in the use of natural monopoly assets.
However, government policy and regulation can also frustrate market entry.
Some State governments grant exclusive franchises to distribute gas. For
example, GASCOR is the only distributor licensed to operate in most parts of
Victoria.3 Other states, such as Queensland, do not formally preclude
3

Some alpine villages in Victoria are reticulated with liquid petroleum gas (LPG) under
independent authorisations from the Governor in Council.
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competition in the sale of gas. However, little actual competition has taken
place, and Queensland’s gas franchises have been granted in perpetuity. By
comparison AGL do not have exclusive authorisations in New South Wales,
and the Gas Council of New South Wales advertises for expressions of interest
when AGL apply to extend the area covered by authorisations.
4.4.1 COAG
Through the forum of COAG, Heads of Government are currently working
toward the development of a competition and regulatory framework. There are
discussions taking place through the COAG Gas Working Party on the
development of open-access rules. The Commonwealth has also recently
released a draft National Competition Reform Bill for comment (see below).
Commitments under COAG accept that gas reform would not overturn existing
contracts between producers and consumers for the supply of gas. Also, as
discussed, some States have made their commitment to the COAG process
conditional (Victoria and Queensland).
In addition to the commitments made at its February 1994 meeting, COAG
asked the Working Group on Gas Reform to report by its next meeting on the
implementation details necessary to achieve free and fair trade by 1 July 1996.
This was to include advice on detailed arrangements for third party access to
gas transmission pipelines. These matters were not considered at the August
1994 meeting, but work on access and transitional issues is continuing.
COAG’s guidelines on access specify, amongst other things, that it should be
provided ‘for all market participants on individually negotiated non
discriminatory terms and conditions’ (COAG 1994c, p. 27). Should the parties
fail to agree on terms and conditions, provision is to be made for compulsory
arbitration, based on a clear and agreed set of principles.
A generic regime for access to essential facilities of any type, gas or
otherwise, is under consideration as part of the range of reforms discussed in
the Commonwealth Government’s draft Competition Policy Reform Bill 1994.
The prospect of competition between producer groups has been
improved by the commitment of all governments through the
COAG process to free and fair trade in gas (subject to caveats).
It is within this overall policy commitment that a number of specific
developments affecting access are taking place.
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4.4.2 Pipeline Access Code
The gas industry has developed a code of practice as an alternative to general
legislation to provide access. This seeks to provide a framework in which
commercial negotiation of access to interstate natural gas transmission
pipelines can take place.
The Code is supported by the Australian Gas Association (AGA), the
Australian Pipeline Industry Association (APIA), and the Australian
Petroleum Exploration Association (APEA). It includes general pricing
principles, and requires that a pipeline owner provide ‘sufficiently
comprehensive’ information to allow a potential user to assess the availability
and cost of capacity. The Code also provides for a dispute resolution
procedure, however, this is limited to non-binding conciliation. The Code only
covers interstate pipelines, hence distribution networks and other pipelines
intrastate are excluded. The Code is not binding on the industry, and is not
supported by gas users.
4.4.3 Government provision for access to pipelines
Currently, regulation of gas pipelines is through States’ Petroleum Acts and
Pipeline Acts. These Acts frequently provide for common carriage of
petroleum. (Box 4.1 describes the different forms of carriage through gas
pipelines.) The Petroleum (Submerged Lands) Act 1967(Cwlth) and
complementary State Acts also regulate the construction and operation of
pipelines.
Box 4.1: Forms of carriage
As detailed in the IC Report No. 11 Energy Generation and Distribution (1991)
, there
are several arrangements describing the transmission of gas by a pipeline.
Private carriage describes the situation where the carrier also owns the gas, as for
example, in the case of the Gas and Fuel Corporation of Victoria (GFCV).
Contract carriage describes where the pipeline owner enters into an agreement to carry
the gas, but may refuse to carry gas for another party.
Common carriage usually refers to a statutory obligation to carry gas for third parties
on a non-discriminatory basis. A general tariff applies to all users. The carrier may
also be required to increase pipeline capacity. Charges are regulated.
Open access is similar to common carriage, with a key contrasting characteristic being
that terms and charges are left for commercial negotiation, subject to some degree of
regulatory oversight. There is not usually a requirement to provide capacity.

There have been a number of important developments in third party access to
pipelines over the study period, with recent developments coming within the
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framework of the COAG commitments. Some states are already reviewing
legislative provisions relating to pipeline access, with the intention that they
be consistent with the national regime.
For instance, both the Gas Act and the Petroleum Actin Queensland are being
reviewed and an access regime has been drafted. This contains a provision for
constraining pipeline tariffs within bounds which will ‘allow the facility
owner to recover up to the costs for the provision of the facility and an
appropriate risk adjusted commercial rate of return on the investment’
(Queensland Government, Sub. 32, p. 26).
The Petroleum Act (Qld) was amended in 1988 to allow all non-distribution
pipelines to become common carriers. Pipeline owners and operators licensed
under the Petroleum Actmay be required to convey gas at ‘reasonable rates’.
Amendments to the Act in 1993 further provide that regulations may be made
which, among other things:
•
fix a maximum charge for haulage by pipeline; and
•
determine the throughput entitlements of a person using or wishing to
use a pipeline.
Third party access regimes are being considered and legislation is being
drafted in Victoria and South Australia. The pending sale of the pipeline assets
of the PASA is driving the process in South Australia. In Victoria, the shape
and form of possible third party access regimes were discussed with industry
participants prior to the vertical separation of the Gas and Fuel Corporation of
Victoria (GFCV) into GASCOR and the Gas Transmission Corporation.
In Western Australia, a regime was also incorporated in the legislation
establishing AlintaGas. As well, the Goldfields Gas Pipeline Agreement Act
1994 (WA) imposes comprehensive third party access obligations on the
pipeline owners. These include non-discriminatory access to the pipeline,
including for additions to capacity. Tariffs must be ‘fair and reasonable’, and
the owners must provide an ‘indicative tariff schedule’ which would allow
potential users to calculate charges likely to apply. This pipeline was given
formal approval by the Western Australian Government in January 1995.
One precondition of third party access to the Dampier-Bunbury pipeline was
for the State Energy Commission of Western Australia (SECWA) to
renegotiate its take-or-pay contract with the North-West Shelf producers. At
present, SECWA has contracted to buy 414 TJ of gas per day, with a take-orpay component of 393 TJ per day until June 2005. However, SECWA has
negotiated a reduction of its own take-or-pay obligations (to 200 TJ per day
for electricity and gas requirements). The balance is to be taken up by the joint
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venture partners themselves and direct customers: Alcoa of Australia,
Hamersley Iron and Robe River Iron Associates (193TJ per day).
The ability to directly negotiate between buyers and sellers is to be phased in.
From 1 January 1995, SECWA will withdraw from selling gas in the Pilbara.
Also from that date, any new customer taking at least 1000TJ per year from a
single point on the Dampier to Bunbury pipeline will be able to negotiate with
a producer of their choice, and will be granted access to the pipeline. From 1
January 1996, access will be extended to any existing customers taking at
least 1000 TJ per year. From 1 January 1997, access will be extended to
customers taking at least 500 TJ per year. While further deregulation has not
been timetabled as yet, it is expected that continued phased access will apply,
cutting out at customers taking 100 TJ per year (Eiszele 1994).
These changes will provide competition for the business of the biggest users
of gas, and will end the government distribution monopoly.
Similar principles are also reflected in legislation enacted to enable the sale of
the Moomba to Sydney pipeline, which is one of the most significant
regulatory changes to have occurred over the study period. TheMoombaSydney Pipeline System Sale Act 1994
established the regulatory framework
within which the privately-owned pipeline operates, and provides for the
continued operation of The Pipeline Authority on a limited basis. The
regulatory framework has a number of distinct characteristics.
•

•

•
•

The new owners of the pipeline are obliged to provide access on negotiated
commercial terms and conditions, subject to pipeline capacity being
available, with the Trade Practices Commission (TPC) to arbitrate, where
required, when negotiations over access break down. The access regime
also applies to extensions to pipeline capacity.
The owners of the pipeline are required to maintain and provide separate
accounting and separate management control of gas transmission pipeline
operations (that is, “ring fencing”) and to provide financial statements and
other information on an annual basis and as requested, to the Prices
Surveillance Authority (PSA) to enable them to monitor haulage charges.
The owner of the pipeline will be required to publish indicative haulage
charges and specific related information to any person on demand.
Any pricing behaviour or anticompetitive behaviour that may breach
provisions of the Trade Practices Act 1974will be matters for the TPC to
investigate.

However, the access arrangements have been a matter of concern to the
industry and possible customers. Pacific Power for instance, were concerned
about commercially negotiated tariffs:
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While there have been some changes to the regulatory framework since 1986, the
access to pipelines by third parties continues to be an involved process which
constitutes a deterrent to third party access. For example, the regulations for access
to the Moomba to Sydney pipeline require commercially negotiated charges. This
is not appropriate means for charging for the use of a natural monopoly. (Sub. 8,
p. 7)

Where users such as Pacific Power regard the Moomba to Sydney pipeline as
leaving too much to commercial negotiation, the AGA believe it to be
restrictive:
While the Moomba-Sydney Pipeline System Sale Act 1994does provide a
procompetitive regulatory framework for Australia’s main existing interstate sales
gas transmission pipeline, it is an overly onerous one. The Government has stated
in Parliament and in response to the AGA’s request that that regime will not be
used as a model for future gas access legislation which is to apply more widely.
(Sub 29, p. 8)

4.4.4 Government provisions for access to distribution systems
State regulation of distribution by private companies is largely concerned with
consumer protection and ensuring continuity of supply. Suppliers must be
authorised, and prices and quality are frequently regulated.
COAG commitments include complementary access arrangements to all gas
transmission pipelines within jurisdictions.
Over the study period, the major change in access provisions to distribution
systems was the amendments to the New South WalesGas Act in 1990. These
aimed to allow third party access to the distribution network. Existing or new
distributors are granted authorisations which may make provision regarding
terms and conditions (including price) of access. However, changes to
authorisations regarding third party access cannot be made unless the Minister
is of the opinion that the amendment would:
•

be in the interests of all affected gas users; and

•

create competition in the markets for the sale of well-head gas and the
haulage of gas; and

•

not prejudice the conveyance of gas needed by the gas distributor to
supply its customers and meet its contractual obligations.

The first of these conditions was recognised as being potentially too
restrictive, and was amended in 1994 such that the change only had to be in
the best interests of gas users generally. The intent of the second and third
conditions has not been made clear, nor has their impact been tested.
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As yet, no requests have been made to invoke these access provisions.
The Gas Council of New South Wales is currently assessing transitional issues
(such as take-or-pay contracts), and will also examine interstate and overseas
approaches to regulatory reform. The Council has published a discussion
paper inviting comment on the practical issues relating to implementation of
access.
In Victoria, access arrangements for the new gas distribution and marketing
organisation, GASCOR, are currently being drafted. Access will be
administered by the Office of the Regulator-General. This will allow large
users, and possibly competing distributors, to negotiate directly with
producers. No progress toward the introduction of access is expected to be
made until the Petroleum Resource Rent Tax (PRRT) issue has been resolved
and any issue of Esso/BHP’s existing sole rights to supply gas into the
Victorian grid is addressed.
4.4.5 General provisions for third party access in draft legislation
As discussed above, State legislation, to varying degrees, provides for access
to gas pipelines. However, this tends to provide potential for and the
circumstances under which access may be provided, rather than a right of
access.
The draft legislation arising from the Report of the National Competition
Policy Review (the ‘Hilmer Committee’ 1993) and its proposals for access to
“declared services” (essential facilities), represents a change in Australian
competition law. The Trade Practices Act1974 currently prohibits various
types of anticompetitive conduct. However, it does not explicitly facilitate
access to essential facilities. The Hilmer Report emphasised the need for
providing access to essential facilities as a precondition for introducing
competition in some markets.
There are two general alternative approaches to dealing with access to
essential facilities. The first is a reliance on general competitive conduct rules
which deal with the misuse of market power; the second is a specific
legislative access regime.
Access principles outlined by the Hilmer Report are described in Box 4.2.
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Box 4.2: Access principles proposed by the National Competition Policy Review.
The Report of the National Competition Policy Review noted that competition in some
markets (gas pipelines were identified as one such market) requires that competitors
have access to facilities which have natural monopoly characteristics, known as
essential facilities. The Committee established a framework for considering when
access should be declared, the access price, and other conditions. When discussing the
reform of public monopolies, the Committee noted that structural separation rather
than an access regime was preferred.
The Committee supported a national access framework, arguing that State-based
regimes would not effectively deal with issues regarding interstate trade, and may
impede the development of efficient national markets.
The Committee found that the decision to provide a right of access rests on an
evaluation of the public interest, to be decided by the Government. Accordingly, there
should be a legislated right of access. The public interest in this situation is to have
regard to the significance of the industry to the national economy, and the expected
impact of effective competition in that industry on national competitiveness. An
important consideration is to ensure that access rights do not undermine long term
investment decisions.
The conditions of access should be ‘fair and reasonable’, taking into account matters
such as the owner’s current and potential requirements for the facility. The Committee
also considered that the regime should be general, applying to a range of facilities.
The Committee examined issues surrounding the determination of access prices. A
judgement must be made balancing owners’ interests of receiving a high price, and
users’ interests in paying a low price. Other considerations include:
•

the impact of prices on incentives to produce and maintain facilities;

•

current utilisation of the facility; and

•

the extent to which capital costs have been recovered.

Furthermore, it may be appropriate to ensure that access does not disadvantage the
owner of the facility.

The draft legislation incorporates many of these principles, and envisages a
general regime which would apply to a range of facilities.
A third party seeking access would apply to the National Competition Council
(NCC) for the service to be ‘declared’ for access. There would also be scope
for a Commonwealth or State Minister to apply to the NCC for a declaration on
access. If the NCC was satisfied that certain criteria (eg whether access to the
service is necessary to promote competition) were met, it would be able to
recommend to the designated Minister that the service be declared.
Following a declaration, if the third party and the facility owner were unable
to reach agreement on terms and conditions, the Australian Competition
Commission (ACC) would play an arbitration role determining terms and
conditions of access for the third party.
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The Government is currently receiving comment on the Bill and had originally
planned to finalise the legislative package by the next meeting of COAG.
While the ultimate form of the legislation may change, it currently contains an
intention to recognise access regimes it they are effective in providing access
on fair and reasonable terms.
4.4.6 Price and/or profit regulation
Most jurisdictions regulate, or have the power to regulate, customer prices.
Tariff setting regulations may be made under theState Energy Commission Act
1979 (WA). Under the Gas and Fuel Corporation Act 1958(Vic.) notice
maybe given of tariffs and terms and conditions on which gas is supplied to
consumers; the Gas Act 1986 (NSW) specifies that the conditions of an
authorisation to supply gas must include price information for tariff
customers, and may include a maximum price. TheGas Act 1992 (ACT)
provides that an authorisation condition may include maximum price. Finally,
under the Gas Act 1988(SA), a maximum price may be set.
Prior to 1990, gas companies in New South Wales were not permitted to make
more than ‘reasonable profits’.Ad hoc boards of inquiry were established each
time the Minister or a gas company sought a change in tariffs, which were set
so as to allow the gas company to make a profit equivalent to a return on
shareholders funds 2 per cent higher than the long term bond rate, or 3 per
cent higher if the company was engaged in exploration and bulk haulage of
gas.
The 1990 amendments to theGas Act 1986 (NSW) included the introduction
of a formal mechanism for regulating tariffs using a CPI minus X price control
system. In January 1995, the NSW Gas Council announced a decreased in the
X in the formula from 2 per cent to 1.5 per cent, effective from February 1995.
Profits continue to be regulated in South Australia. TheGas Act 1988 (SA)
sets out the terms and conditions for the supply of gas to customers. The utility
company’s profits are regulated to the extent that profits above a prescribed
amount must be transferred to a separate account where the authorised
Minister has discretion as to its use. A review of this Act is underway,
especially as it relates to pricing.
4.4.7 Dividends and other fees
Any persons authorised under theGas Act 1986(NSW) are required to pay a
‘prescribed percentage’ (not more than 0.5 per cent of revenue from gas sales)
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to the Energy Corporation to fund research pursuant to the Energy
Administration Act 1987
.
Similarly, the Gas Levy Act 1991(ACT) requires an authorised distributor to
pay 1.75 per cent of gross revenue to the Territory. AGL also pay an
authorisation fee to the State Government of $100 per annum plus one per
cent of gas sales revenue.
In Victoria, the GFCV has been required to pay annually 30 per cent of total
revenue to consolidated revenue under thePublic Authorities (Contributions)
Act 1966; and a dividend under the Public Authorities (Dividends) Act 1983
.
In 1992-93, the public authority contribution of the GFCV was $287 million;
and a provision for the public authority dividend of $211 million was made. In
addition, to these payments, ordinary dividends were in the past paid to the
Victorian Government as the sole ordinary shareholder. Today, GASCOR also
pays a state equivalent tax which equates to the income and sales taxes they
would as if they were a private organisation.
In South Australia, under the Gas Act 1988, SAGASCO is required to pay
money to the statutory reserve account if profits exceed a certain amount.
4.4.8 Privatisation and corporatisation of government gas utilities
Governments maintain a significant presence in the gas industry though their
ownership of gas utilities and pipelines. The level of government ownership
and operation of transmission and distribution infrastructure varies between
jurisdictions. Over the study period, governments have sold several key assets
and have given a greater commercial focus to the utilities still under their
control.
Activities in this area have included the Commonwealth sale of the Moomba to
Sydney pipeline, and South Australia’s sale of remaining interests in
SAGASCO holdings (including its distribution and exploration and
production interests). Government utilities which have undergone significant
internal change include SECWA and the GFCV, while all other government
business enterprises are working to a corporatisation timetable of 1 July 1996,
as part of the COAG decision in relation to free and fair trade in gas.
The Moomba to Sydney pipeline was sold in June 1994 to East Australian
Pipelines Limited, in which AGL has a 51 per cent share. AGL was able to
exercise a prior right to purchase the pipeline stemming from conditions
related to the government taking over the project in the early-1970s. The
competitive implications of this increase in vertical integration are discussed
in Chapter 7.
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Since 1988, when SAGASCO Holdings was created from a merger between the
South Australian Oil and Gas Corporation and the South Australian Gas
Company, the South Australian Government has progressively sold down its
interests. SAGASCO Holdings is now 100 per cent owned by Boral Ltd.
As indicated, the Western Australian Government has broken up its energy
utility SECWA into two competing corporations— a gas business and an
electricity business. These changes took effect on 1 January 1995. Energy
policy and regulatory functions were transferred to a new Office of Energy.
The Victorian Government has separated the transmission and distribution
arms of the GFCV. The gas transmission corporation includes the high
pressure transmission assets of the GFCV and the LNG storage facility and is
now named Gas Transmission Corporation. The gas distribution and marketing
corporation is named GASCOR, and it includes the low pressure distribution
assets and the marketing function. In 1993, the GFCV sold the LPG division
(Heatane) as part of its restructure removing non-core functions. Furthermore,
the explorations arm of the previous GFCV known as GFE Resources Ltd is
currently on the market.
4.4.9 Taxation incentives
Tax initiatives of relevance to the gas industry include the development
allowance administered under theDevelopment Allowance Authority Act 1992
(Cwlth), and arrangements for infrastructure borrowings.
The development allowance was introduced in 1992 as part of the
Commonwealth’s One Nation Statement. It seeks to encourage investment in
infrastructure by allowing a 10 per cent income tax deduction for eligible
plant and equipment forming part of capital projects with a capital cost of over
$50 million, providing that labour relations reflect world best practice and the
inputs to the facility are priced efficiently.
The Development Allowance Authority indicated to the Industry Commission
that some gas industry participants were examining the feasibility of
infrastructure borrowings provisions as a means of finance (Sub. 26, p. 6). The
provisions also announced in the One Nation Statement seek to encourage
private sector investment in a range of public infrastructure projects, which
include gas transmission facilities. They make the interest receipts of the
lender non-assessable, and the interest payments of the borrower nondeductible for tax purposes. The effect of these provisions is to provide a tax
benefit to lenders. The legislative base of these provisions is theTaxation
Laws Amendment (Infrastructure Borrowings) Act 1994
(Cwlth), and they are
administered by the Development Allowance Authority.
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4.5 Exploration and production
The terms on which exploration and production permits are granted have
important implications for the structure and competitiveness of the gas
industry.
The manner in which licences for exploration and production are granted
affect competition among producers. The fact that Santos was originally
granted such a large exploration licence led to the control of the more
prospective areas of the Cooper/Eromanga Basin by one group of firms (see
Box 6.3). Similarly, BHP was initially granted exploration licences for
virtually the whole Gippsland Basin. In conjunction with Esso, if successfully
explored for gas and oil, and now controls most of the known reserves. The
effect of these has been to limit the possibility of competition between
different producers in these areas.
Other changes in the industry have the potential to weaken the market power
of gas buyers. The countervailing market power of producers, and the source
of this power — their possession of exploration and production leases— has
assumed a greater significance than in the past. These structural and
competitive implications are discussed more fully in Chapters 6 and 7.
4.5.1 Exploration and production permits
Various State Petroleum Acts regulate the exploration and production of
liquid or gaseous hydrocarbons. Permits or leases must be obtained in all
jurisdictions for exploration, and subsequent production.
Conditions on the issue of permits vary between jurisdictions. There are
differences in the costs, duration, maximum allowable area, and annual fees
associated with exploration permits. The features of exploration licences in
each jurisdiction are summarised in Table 4.1.
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Table 4.1:

Exploration licences: cost, size, and period of tenements, by
State, 1994

Application
fee

Maximum
area

Annual fee

Term

Renewal fee

Renewal
term

NSW

$1 000

10 500 km 2

$10 000<3yr
$15 000>3yr
(each term)

6 years
normally

6 years

VIC
QLD
SA

$3 000
nil
$2 000

12 500 km 2
Negotiable
26 000 km 2

2 years
4 years
5 years

1 year
4 years
3 by 5 years

WA
TAS

$3 000
$1 200

15 000 km 2
500 km 2

5 years
5 years

$1200
$600

5 years
1 year

NT

$3 000

15 000 km 2

$0.08 km 2 /yr
$0.12 km 2 /yr
$0.24 km 2 <5yrs
$0.36
km 2 <10yrs
$0.48
km 2 <20yrs
$0.66 km 2 /yr
$1.00 km 2 <3yrs
$1.50 km 2 >3yrs
$0.20 km 2 /yr

$10 000<3y
r
$15 000>3y
r
(each term)
nil
nil
$1000

Negotiable

$600

Cwlth

$3 000

30 000 km 2

6 years

$1200

5 years
or less
5 years

(or 400
blocks)

Source:

$0.66 km 2 /yr
(minimum fee
$1000 or $50
per block)

Various State Energy Departments

In addition to payment of a fee, a licence applicant may also be required to
submit an exploration program and demonstrate that they have or can obtain
the financial and technical resources to carry it out. In Australia, exploration
permits are predominantly allocated on the quality of the work program. In
some cases, in offshore areas a cash bidding system has been used in areas of
high prospectivity and where strong competition for permits is expected.
Permits are awarded to the highest bidder. This system has been used in the
Carnarvon Basin4 .
4

In the Mining and Minerals ProcessingReport (IC 1991a), the IC argued for the use
of competitive cash bidding for long term tradable mineral rights in particular areas.
Where the rights offered were short term and conditional, the IC argued that ‘first
come first served’ allocation systems are appropriate where the prospects of
significant competition for acquisition are poor; that relinquishment provisions and
requirements for disclosure of exploration results be retained; but that work programs
as a condition of permit not be required. The petroleum industry was not specifically
examined, in particular the issue of the limited tradeability of gas and implications for
market power should permits enable producers to dominate a particular field. In this
situation, relinquishment provisions on these grounds may help address this issue.
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Holders of exploration licences are required to undertake the work program
they specify or risk forfeiting the licence. In addition, in all areas offshore and
in most jurisdictions onshore, exploration permit holders are required to
relinquish a proportion of the original permit area each time the licence is
renewed. This has been a feature of the petroleum industry for some time, and
does not appear to have significantly altered over the study period.
Relinquishment is an important means of encouraging a diversity of interests
in the exploration phase, and competition between producers is more likely to
subsequently emerge.
One example where relinquishment of part of a permit area has resulted in a
transfer of the permit area is in the Cooper Basin in Queensland. Permit land
previously held by Santos and Delhi has been taken up by MIM, whose
subsequent work program has so far uncovered commercial reserves of gas
reportedly of the order of 300 PJ (Sub. 32, p.14). This discovery was made in
1994 and with a further two years of the work program to run, reserves will be
further defined. No commitment has been made by MIM to bring the gas into
production. Access to the gas gathering, haulage, and processing facilities has
been argued to be a factor which may determine whether or not MIM enter the
market.
Because of the natural monopoly position of natural gas facilities, this might serve
to preclude MIM from entering the market. (Energy Working Group of the Gulf of
Carpenteria/Mount Isa Province Study, Sub. 13, p.7).

The Queensland Government is also considering the renewal of the major
permit held by Santos and Delhi which underpins most of the gas discoveries
made to date in the Queensland portion of the Cooper Basin. Santos and Delhi
have requested that it be extended in its entirety, but interest has been
expressed by a number of other parties in taking up the acreage that would
normally be required to be relinquished. A decision on its allocation is
pending.
Relinquishment of portions of the main exploration permits underpinning
SACBUP (PELs 5 and 6) has occurred at each five year renewal period since
the permit was effectively consolidated by legislation in 1979. With those
permits due to expire in 1999, an opportunity exists in the Cooper Basin for
Governments to also consider the impact on future competition in production
when the exploration permits are being re-issued.
In Western Australia, the process of relinquishment and reallocation of
permits has over time resulted in a large number of exploration companies
searching for oil and gas, and in recent years this has resulted in several new
gas suppliers emerging. In Bass Strait the same process has prevailed with
many companies other than Esso and BHP active in exploration since 1981.

71

4 REGULATORY AND POLICY ENVIRONMENT

Discoveries have been made by Shell and other companies, and a recent issue
of exploration permits has seen the entrance of one further independent party
(Amity).
With exploration permits come obligations should petroleum be discovered.
For example, in New South Wales the Minister may direct the holder of an
exploration licence to apply for an assessment lease or a production licence if
petroleum is discovered. However, as a rule, should holders of exploration
licences discover petroleum they can proceed more or less automatically to
apply for and expect to be granted production licences.
There is also provision for joint exploration permits and production licences
in Victoria, Queensland, and South Australia. In some jurisdictions, it is also
possible to proceed from an exploration permit to a retention lease if a
discovery is not commercially viable, but is likely to become so within 15
years.
Amendments to the QueenslandPetroleum Actin 1991 provide for ‘unitisation
arrangements’ which permit ordered production, the sharing of petroleum, and
apportionment of entitlements among joint lessees operating the same field.
There is a requirement that these arrangements be acceptable to the Minister.
Unit developments are also provided for under the Commonwealth and State
Petroleum (Submerged Lands) Acts
. These arrangements are important in
encouraging joint action by two or more parties, where a petroleum resource
underlies more than one permit and wasteful competition might otherwise
arise in extraction.
The details of production licences (by jurisdiction) are outlined in Table 4.2.
Table 4.2:

NSW
VIC
QLD
SA
WA
TAS
NT
Cwlth
*
Source:

Production licences, by State, 1994
Application fee
$

Royalty rate
%

Annual fee
$

Initial and 1st renewal

40 000
3 000
10 000
2 000
1 200
400
600
1 200

10
10
10
10
10
10
10
PRRT *

nil
$50 km 2
$20 km 2
$150 km 2
$240 km 2
$1000 km 2
$120 km 2
$18,000 per
block

21 years
15 years
Negotiable
21 years
21 years
21 years
21 years
21 years

Petroleum Resource Rent Tax
Various State Energy Departments
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4.5.2 Royalties
All State jurisdictions levy a well-head royalty on production of up to 10 per
cent. The Commonwealth levies a royalty on petroleum produced from the
North West Shelf project and a PRRT on other projects in the
Commonwealth’s jurisdiction. Legislation frequently provides for a lower rate
(or no royalty) where, for example, the rate of recovery has been reduced as a
field nears exhaustion (New South Wales, Queensland, Western Australia,
Victoria). Petroleum produced from the Gippsland Basin, Jabiru/Challis, Skua
and Griffin projects is subject to the PRRT, but currently only the Gippsland
Basin and Jabiru/Challis projects are paying PRRT.
The limited tradability of gas can give rise to market power for
producers where as a result of exploration over time, they hold
permits to the most prospective areas, and are able to dominate
supply from a basin.
Relinquishment requirements on lease holders can help address
this issue and where an existing producer or producers may
enjoy market power, there may be net benefits from
relinquished leases being acquired by parties independent of
the existing producers (see also Chapter 7).
The Study is unaware of any major policy changes which have
taken place in this regard over the study period. However, the
operation of the relinquishment system has brought about the
prospect of production in the Cooper Basin independent of
existing producers and imminent further relinquishments may
further extend such prospects.

4.5.3 Petroleum Resource Rent Tax
In 1991, the Petroleum Resource Rent Tax Assessment Act 1987
(Cwlth) was
changed. The amendments contained in the Petroleum Resource Rent
Legislation Amendment Act 1991
(Cwlth) included:
•

an extension of the PRRT to existing areas of production in the Gippsland
Basin, replacing the excise and royalty regime;

•

the introduction of company-wide deductibility
expenditures incurred in PRRT-liable areas; and

•

a reduction in the compounding rate for carrying forward development
costs.

for

exploration
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Box 4.3: Petroleum Resource Rent Tax (PRRT)
The PRRT is a tax on profits from offshore petroleum projects. It was introduced from
1 July 1984, and is applicable to new petroleum projects in all offshore areas beyond
the three mile limit, other than in areas that had existing production licences. It
replaced a crude oil and LPG excise and a Commonwealth royalty on the well-head
value of production. Amendments in 1990 extended the PRRT to the mature
Gippsland Basin project. The key objective of the PRRT is to strike a reasonable
balance between the private return on risks undertaken in the exploration for and
development of a natural resource with the social return on the development of a nonrenewable resource.
The PRRT is levied at the rate of 40 per cent of net revenues when the profitability of
the project exceeds the threshold level. The threshold level is set at the
Commonwealth Long Term Bond Rate (LTBR) plus 15 percentage points for
exploration. For development expenditures, it is the LTBR plus five percentage points
— amendments in 1990 changed this from the LTBR plus 15 percentage points. Net
expenditures may be compounded forward at the threshold rate for deduction against
receipts in future years. Expenditures undertaken more than five years before the
granting of a production licence attract a compounding rate of the GDP deflator.
There are likely to be several conflicting incentive effects on exploration in relation to
the PRRT. For example, there may be a disincentive attributable to a reduced expected
profitability of a given investment. This is an argument advanced by companies
subject to the tax.
There may also be an incentive to over-invest in exploration as exploration
expenditure would be partly met by a reduced tax liability.
Industry participants have argued that for several reasons the viability of gas projects
is adversely affected by the PRRT, even when compared with oil projects. They argue
that many offshore gas projects are marginal to begin with; the capital costs of
development are higher than for oil; production profiles are flatter; and the payout
periods are much longer.
Source:

DPIE (1992), APEA (1992b) and Fraser (1993)

The extension of the PRRT to the Gippsland Basin in 1990 also resulted in a
dispute between Esso/BHP on the one hand and the GFCV (now GASCOR)
and the State Electricity Commission of Victoria (SECV now GENVIC) on the
other. Esso/BHP have sought to have the cost of the tax liability reflected in
the price charged to the GASCOR and GENVIC under provisions in the
existing contracts relating to the introduction of new taxes. GASCOR and
GENVIC have disputed liability, and both disputes have gone to arbitration.
The GASCOR arbitration process is currently underway, whereas the GENVIC
arbitration was decided in favour of the producers. GENVIC is appealing to
the courts.
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With respect to the change in the discount rate, Shell Australia submitted that
the long lead time between exploration and production for gas projects, in
contrast with oil, meant the five year carry forward period for deductions was
insufficient (Sub. 9, p. 3).
AGL argued that the changes to the PRRT regime were a reminder of the
sovereign risk inherent in investment activities in Australia (Sub. 11, p. 25).

4.6 Gas industry authorisations under the
Trade Practices
Act
A number of development and marketing arrangements among gas producers
which would normally be prohibited under theTrade Practices Act 1974have
been authorised by the Trade Practices Commission. This has had a
considerable impact on the structure of the gas industry.
Corporations may apply for an authorisation under s.88 to enter into
arrangements which contain exclusionary provisions, or which would
substantially lessen competition within the meaning of s.45.
To allow a prohibited practice, the TPC issues a determination (grants an
authorisation) under s.88(1) of the Act. Under s.90(7) the TPC may only grant
an authorisation if it is satisfied that there is a benefit to the public that
outweighs any detriment resulting from a lessening of competition. Public
benefit is not defined in the Act, however the TPC has listed a number of
matters which it considers could constitute public benefits, including a range
of economic and other considerations (Miller 1993, p. 467).
The TPC may, at any time, review an existing authorisation if it appears that it
was granted on the basis of false or misleading information; if a condition has
not been complied with; or if there has been a material change of
circumstances since the authorisation was granted.
Several authorisations have been granted concerning arrangements in the
Cooper Basin and Western Australia, and there are also currently several
applications for authorisations in the Cooper Basin before the TPC (see Table
4.3 for a listing of authorisations).
A feature of more recent TPC authorisations is that time limits have been
placed on the period within which the authorisations apply. This is the case in
the gas industry and in other industries.
The authorisation subject to the TPC’s review and the basis of this Study is
authorisation A90424, which was granted on 5 May 1986. This authorisation
relates to arrangements involving: AGL; SACBUP; the Pipelines Authority of
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South Australia; and The Pipeline Authority. The authorisation deals with
three documents:
•

the Letter of Agreement, which is an agreement between AGL and the
Cooper Basin producers, setting out the terms and conditions under which
the parties agree to transfer natural gas for the New South Wales market;

•

the Deed of Covenant and Release, which was signed in 1976, and frees
from dedication to AGL the then known reserves in South Australia; and

•

the Deed of Covenant and Consent, signed in 1974 by he
t Cooper Basin
Producers, AGL, and The Pipeline Authority (TPA). Under the Deed of
Covenant and Consent, the TPA assumed AGL’s obligations to the
producers to construct and maintain the pipeline from Moomba to Wilton..

These arrangements are exempted from theTrade Practices Act 1974(Cwlth)
in South Australia by theCooper Basin Ratification Act1975 (SA).
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Table 4.3: Gas Authorisations
PART A :Previously Authorised
Basin/Area
Reg. no.
Term
File no.
TPA section
CB/SA, Qld
fields

A90424,
CA94/39
s.88(1)

from 5.5.1986 and
Indefinite

Parties to agreements,
arrangements or
understandings

Nature of arrangements
(short description only)

AGL/Cooper Basin SA
and Qld producers and
others party to
amendments

Letter of Agreement for
supply

AGL/producers/State of
SA/PASA

CB/SWQ
(Authorisations
based on
6.4.1988
determination
on A90479 (file
CA87/26) for
essentially same
arrangements,
but extend to
successors and
assigns of
parties to
arrangements)

A60017
CA92/3
s.88(1)(b)
and

A60018
CA92/4
s.88(1)(a)

from 9.4.1992
until the expiration
of a 5 year period
commencing on
date of first
delivery of gas
under a gas sales
contract and for
term of contracts
entered into in that
period.

AGL, producers, The
Pipeline Authority
SAGASCO and other
Cooper Basin SWQ
producers/PASA
(A60017)

Deed of Covenant and
Release re producer
obligations
Deed of Covenant and
Consent to haulage
arrangements
•
Supply contract

•

Joint venture
arrangements in
respect of SWQ
natural gas for sale
in Qld, SA, NSW,
and ACT markets.

•

Joint venture
arrangements and
supply contracts in
respect of SA
market

•

as above - same
arrangements

•

arrangements for
sale, on common
terms, of respective
ownership % of
commingled SWQ
and SA liquid
hydrocarbons

Cooper Basin SWQ
producers only (A60018)

PART B: Current Applications not previously determined
CB/SA
(Replace
application
A90482 (file
CA87/29)
authorised
15.6.1988 until
31.12.1992)
CB/SWQ

A90547
CA92/27
s.88(1)

Interim
authorisation until
determined

A90560
CA94/4
s.88(1)
A90559
CA94/1
s.88(1)

no need for
interim

Cooper Basin SA
producers and (in supply
contracts) PASA

as above

Interim applied for

Santos and other Cooper
Basin SWQ producers
and prospectively, in
supply contracts,
purchasers
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Table 4.3 cont.
PART B: Current Applications not previously determined
Basin/Area

Reg. no.
File no.
TPA section

Term

Parties to agreements,
arrangements or
understandings

Nature of arrangements
(short description only)

CB/SA & SWQ

A90568
CA95/4
s.88(1)

interim
authorisation
granted 8.2.1995
(TPC had declined
to grant interim
authorisation for
A90559 because
that application
did not include SA
producers.)

Santos and other Cooper
Basin SA and SWQ
producers and
prospectively, in supply
contracts, purchasers

Arrangements for sale,
on common terms, of
respective ownership %
of commingled SWQ
and SA liquid
hydrocarbons
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PART C: Other gas industry authorisations
Region

Applic./
Reg No.

Date and Term

Parties to Arrangements

Nature of Arrangements

North West
Shelf

A18492,
A75/4367

15 Feb 77 for as
long as there is
supply of natural
gas, LNG or a
licence.

Woodside Petroleum
Development Pty Ltd.

WA

Various

10 April 79 and
indefinite

West Aust. Petroleum
P/L, Wang and CTAS
Companies.

Abrolhos
Islands

A90161,
A78/34

27 Sept 78 for
indefinite term.

WA

Various

10 April 79 and
indefinite

Esso Exploration and
Production Aust, and
Western Mining Corp.
West Aust. Petroleum
P/L, Wang and CTAS
Companies.

Bass Strait

Four

15 Dec 93. Term is
up to 10 years
from start-up date.

Arrangements for the
joint development of a
method for marketing
and for development of
terms of sale. Granted
before the development
commenced.
Three authorisations
covering horizontal
conduct and one
notification covering
exclusive dealing
conduct with a customer
sales agreement for the
supply of natural gas.
Discovery, development
etc of possible natural
gas fields.
Three authorisations
covering horizontal
conduct and one
notification covering
exclusive dealing
conduct with a customer
sales agreement for the
supply of natural gas.
Use of natural gas as a
feed stock for a pilot
plant for production of
methanol.

BHP Petroleum P/L and
Diamond R&D Aust P/L.

Note: CB = Cooper Basin; SA = South Australia; SWQ = South-West Queensland; Reg =
Registration
Source: TPC unpublished

The South Australian Cooper Basin (Ratification) Act 1975ratifies an
indenture between the State and the parties to the South Australian Cooper
Basin Unit Agreement. The Act specifically exempts application of theTrade
Practices Act 1974to certain sales agreements, the Unit agreement, and to any
relevant contracts, arrangements and understandings between the producers.
This Act appears to provide significant protection to the current arrangements
between the Cooper Basin producers and AGL, even if AGL’s authorisation
were revoked.
During the 1980s, AGL became concerned however that the parties to the
NSW supply arrangement would not be exempt where negotiations occurred
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outside South Australia, and moved to have them addressed in an
authorisation.
Gas industry authorisations were traditionally granted for an
indefinite period. More recent authorisations have been time
limited, but also remain valid for the term of contracts entered
into during the authorisation.
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5

END-USER DEVELOPMENTS

Whatever market power gas sellers enjoy is reduced by the availability of
substitutes. The effectiveness of this constraint depends on the price of the
substitute, its degree of substitutability and how high any costs of conversion
are. These factors in turn can be influenced by user technology and sometimes
by regulatory factors. This chapter examines:
•

issues of substitutability;

•

changes in the electricity industry (in both regulation and technology )
which have improved the competitive position of gas vis-a-vis coal, as well
as intensifying the competition between gas and electricity;

•

changes in user technology in other industries which have substitution
implications; and

•

greenhouse concerns (which strongly improve the competitive position of
gas relative to other fossil fuels).

5.1 Introduction
Many end-user developments have affected the demand for gas. Regulatory
restrictions on the use of gas have been reduced, while changes in gas-burning
technology, particularly in electricity generation, have improved the
competitiveness of gas against other energy products such as coal and oil.
Since the early-1970s the gas industry has captured 19 per cent of the final
energy market, representing a significant shift away from other fuels (ABARE
1995, p.85). Substitution between gas and other fuels still occurs, and is the
result of numerous factors, such as government policy changes, technological
developments, and changes in relative prices.

5.2 Substitutes for gas
Depending on the circumstances, customers can (and do) substitute between
natural gas, electricity, oil, and other fuels, and between ethane, LPG and
naphtha as a feedstock, at least in the long run. Even if users are presently
unable to use an alternative product, they have an incentive to convert when
the expected cost savings from doing so are greater than the costs of
conversion.
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However, other energy and feedstock products are not perfect substitutes for
gas.
Changes in user technology over time affect the ease with which consumers
will switch in response to relative price changes. There will be differing
degrees of substitutability depending on the use being made of the gas and the
costs of conversion. For some users, the costs of conversion would be
substantial, including plant modification, down time while conversion takes
place, construction of storage facilities for alternative fuels, renegotiating
planning permits, changes in staff requirements, dealing with the different
burning characteristics of other fuels (such as different output of additional
emissions or ash), and so on. These costs represent significant short-term
barriers to substitution and accordingly they may confer significant market
power on gas sellers, at least in the short run.
5.2.1 Energy substitutes
Customers can make decisions regarding substitute energy products when
choosing or updating their capital equipment or appliances. For example, of
the stock of water heaters (gas and electric) in the Melbourne metropolitan
1 . This
area in 1993, around 7 per cent were purchased in the preceding year
represents both replacement purchases and new home purchases. The need to
attract new customers and those who are replacing old equipment therefore
places some constraints on the market power of gas sellers.
Cross-price elasticities measure the responsiveness of demand for one product
to changes in the price of another. The higher the cross price elasticity, the
greater the substitutability of the products. As the Australian Gas Association
(AGA) noted:
The short-run price elasticity refers to the immediate change in demand resulting
from a one per cent change in the price, and the long-run elasticity refers to the
eventual change in the equilibrium value of demand resulting from such a price
change. It may take several years for a price change to have its full effect on
demand, since users tend to postpone renewing plant until existing plant
approaches the end of its useful life. (AGA 1992a, p.91)

Each user will have a different cross-price elasticity of demand for gas and its
substitutes. Some users will be relatively insensitive to changes in energy
prices. Examples may be domestic users in rental properties, who cannot
convert their appliances. The market power for gas sellers in this case is quite
high. However, other users will be able to substitute much more easily. Gas
1

This figure was derived from data contained in the jointly produced GFCV and SECV
publication, Domestic Appliance Stocks and Sales: Victoria 1993, using survey data.
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sellers’ ability to raise prices or offer poor service is much more constrained
in this case. For instance, some users in the US have capital equipment which
can be easily converted from burning gas to burning other fuels.
The Study’s review of the limited empirical data available on this topic has
found some evidence to suggest that the residential sector is relatively price
inelastic in its use of gas, and that industrial consumers are more likely to
respond to price changes, at least over the long run.
ABARE (1992, pp. 24-25) found residential demand for all fuels to be
relatively price inelastic, although gas demand was more sensitive to price
changes in electricity than it was for other fuels. ABARE’s study arrived at a
figure of approximately 30 per cent2 , with little short or long run differences.
A 1985 Department of Resources and Energy study produced similar results.
The ABARE 1991 submission to the Industry Commission inquiry intoEnergy
Generation and Distributionfound that aggregate gas demand is relatively
responsive compared with other fuels to changes in its own price (with a longrun own-price elasticity of demand of -0.78), and particularly sensitive to
changes in electricity prices (with a cross-price elasticity of demand of 0.82).
The data used to form these conclusions is highly aggregated, masking interuser and interstate differences, but nonetheless it does show a high level of
substitutability between gas and electricity.3
AGA (1992a, p. 92) noted that only part of the nation’s industrial sector at any
time is responsive to price changes, because the remainder is locked into longterm contracts. Hence, AGA considers that the price sensitive portion of the
market varies across states, from very high in New South Wales, to zero in the
Northern Territory. AGL informed the Study that contract duration for the
largest thirty or so customers ranges from three years to over 10 years.
However, customers may change their annual contract quantity with three
months’ notice.
There are other factors which may constrain the market power of gas sellers to
some extent. As AGL noted, users decide to reduce or cease domestic
production and import the product, move the location of plant, cease
manufacturing completely, devote more resources to energy management, or
use an alternative manufacturing process if the price of gas becomes too
uncompetitive (Sub. 11, p. 13). Where energy costs are a large proportion of a
2

3

That is, a 5 per cent increase in the price of domestic gas supplies would have resulted
in a 1.5 per cent increase in domestic electricity consumption. This Study used
quarterly data from September 1977 to December 1990, derived from National
Accounts, National Income and Expenditure data.
The data used in this Study was from 1960-61 to 1988-89, average.
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firm’s cost structure, energy price differentials may have an important
influence on the location of new investment, obliging gas sellers to keep price
differentials within certain bounds.
As AGL (Sub. 11, pp. 13-14) pointed out, many industrial processes can utilise
a variety of fuels, including gas, coal, coal mine tailings, fuel oil, pitch, waste
oil, mines gas, electricity, LPG or diesel. An example of a user switching away
from gas is Blue Circle Southern Cement at Marulan, which converted some of
its plant to burn various other fuels (EAPL, Sub. 22, p. 7).
Some industrial customers have the capacity to switch fuels at short notice.
Australian examples are BHP Steel and the various oil refineries, whose use of
gas is only a small part of their overall energy requirements, but nonetheless a
large proportion of gas sales. In the case of BHP, natural gas is used as a
balancing fuel to complement their own production of coke oven gas, and in
the case of oil refineries, it can substitute for internally generated fuels such as
liquid petroleum gas (LPG), when relative prices move in its favour.
In the United States, winter peak loads and the limited capacity of pipelines,
distribution systems and storage mean that gas shortages occur. Many firms
have opted for interruptible contracts, which permit suppliers to cease supply
at peak load times (in return for a lower gas price at other times). To deal with
supply interruptions, users have had to ensure that they can switch fuels
quickly, for example by installing dual-fuel technology. The US gas spot
market is heavily influenced by the price of oil products such as distillate and
residual fuel oil, which many gas-fired electricity generators can switch to
burning at any time. This tends to occur in winter as pipeline capacity
constraints bite, limiting availability and pushing gas prices upward. As
Smalley and Makovich note:
The ability to switch, quickly and inexpensively, from natural gas to distillate or
residual fuel oil, differentiates electricity utilities from most other natural gas
customers. ...
Although utility buyers of natural gas express a preference for burning natural gas
versus oil, they also clearly display a propensity to tradeoff this preference as
natural gas becomes more expensive relative to its oil substitutes. Today, ninetyfour percent of natural gas capable electric utility generating capacity is also
capable of burning either distillate or residual fuel oil. (1993, p. 1)

In Australia, interruptible contracts are much less common than in the United
States , since there is generally sufficient capacity in the system to allow for
Australia’s comparatively moderate load swings. Also, long-term contracts
can limit fluctuations in gas prices. Consequently, the ability to quickly switch
fuels is rare. However, ICI’s Botany cogeneration plant has facilities which
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can readily burn either coal or gas. Cement kilns may be readily converted to
burn gas, oil, or other fuels.
Similarly, electricity generators can be designed to run on coal, oil or gas as
fuel or on gas or oil interchangeably. Hydro-electricity and, to a much lesser
extent, solar and wind generation electric technology are also competitors.
The utilisation of the existing capacity of coal versus gas-fired generators
varies according to the relative cost of fuels (among other factors). For
example, gas-fired generators may be used for more than peak load generation
if the price of gas falls relative to coal4 . In the longer term, decisions
regarding new generation facilities may depend upon these relative costs.
Other factors, such as environmental concerns, the relative efficiency of
burning technology or aspects of government policy, may also affect the
decision of the type of generator to build.
The Queensland Government (Sub. 32, p. 6) noted that Queensland’s
relatively cheap coal prices have led to low-priced electricity, which has been
one factor limiting the growth of the gas market in the past. Gas accounts for
5.5 per cent of primary energy market in Queensland- the lowest in Australia.
Figure 5.1:

Average delivered gas prices in Australia by State, 1992-93,
$/GJ
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AGA 1994a, p. 37

An overseas example of such utilisation of existing plant according to relative price
changes occurred in Arizona in January 1995, where record low spot gas prices
induced the Arizona Public Service Co. to take three coal-fired power plants off-line,
and used its gas-fired capacity instead (normally only used for peaking requirements).
(FERC’s Gas Market Report
, Jan 27, 1995, pp. 5-7).
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Figure 5.1 shows that industrial prices are more similar between states than
commercial or residential prices. This may be evidence of the impact of more
readily traded substitutes, such as coal and oil products. Large industrial users
are more likely to be able to utilise these alternative energy forms, and could
switch to them if gas prices were uncompetitive. They could alternatively
move their plant interstate (albeit at significant cost), or (a more likely option),
build incremental capacity or new plant in states where gas prices are lower.
However, savings in gas costs may be offset by increased transport costs for
final products. Large industrial users are also more likely to be better informed
about gas prices elsewhere. Commercial users, however, are less likely to be
able to use traded substitutes, or move interstate for the sake of energy prices.
Electricity is frequently their only alternative.
5.2.2 Feedstock substitutes
Gas is also used as a chemical feedstock. Ethane, a component of natural gas,
can be converted to ethylene — a basic raw material used in a wide range of
industrial applications, such as synthetic fibres, plastics, and polystyrene.
Ethylene can also be derived from naphtha or LPG (both petroleum products),
and it is with these products that ethane competes in the chemical feedstock
market.
Methane can also be used to produce ammonia, which is an input into
ammonium nitrate, which in turn is used in products such as fertilisers. There
is no alternative to using gas to produce ammonia, but if gas were priced too
uncompetitively, ammonia could be imported. Ammonia costs around
A$70/MT to A$85/MT to freight (approximately 20 to 30 per cent of the value
of imported ammonia)5 , which is some measure of the natural protection given
to Australian production..

5

Incitec advise that these freight costs are based on a 15 000 MT vessel and a two port
discharge into Brisbane and Newcastle to suit their current storage configuration, from
an Indonesian plant. Incitec’s most recent ammonia import was from the Middle East,
where the actual freight rate was US$65/MT (Incitec, faxed correspondence, 30/1/95).
These transport costs must be weighed against the price of ammonia from the
exporting country, which may vary.
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Box 5.1: The ICI ethane pipeline
In 1994, ICI successfully completed negotiations with the Cooper Basin producers and
the South Australian, New South Wales and Commonwealth Governments to build a
$200 million pipeline from Moomba to Botany to transport ethane. ICI presently uses
LPG (from several sources, including the Gippsland Basin) and naphtha (imported) as
chemical feedstocks at its Botany plant. However, in 1996 when the pipeline is
completed, it will have converted its plant to use ethane.
The switch to ethane is a result of various factors. Purchasing LPG was becoming
more expensive, as was transport from the Gippsland Basin on ICI’s own ship.
Importing naphtha, as ICI was increasingly being forced to do, was very costly.
There are many costs associated with the switch in feedstocks. Many of these costs are
sunk. Besides the costs of the pipeline and the reconfiguration of the Botany plant,
there were protracted and costly negotiations.

5.3 Changes since 1986
There have been several changes since 1986 which have influenced the
competitive position of gas vis-a-vis other fuels. The most significant have
been:
•

changes in the electricity industry;

•

changes in end-user technology; and

•

greenhouse concerns.

5.3.1 Changes in the electricity industry
Numerous changes have occurred in the electricity industry in Australia, since
1986, many of which have had competitive implications for the gas industry.
Regulatory reforms in the electricity industry will reduce interstate barriers to
trade and promote more efficient generation and distribution of electricity.
Electricity reform means that gas suppliers will have a more competitive and
efficient rival in final end-use markets. Technological changes in electricity
generation have made gas a more effective competitor to coal. These changes,
combined with better access to electricity grids for cogeneration plants and
other independent electricity generators, have the potential to significantly
increase the demand for gas at the expense of coal or other fuels.
Grid interconnection
In 1991, agreement was reached at the July special Premiers’ Conference for
the establishment of a National Grid Management Council which would
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oversee the development of an access grid for the extension of the eastern and
southern Australian electricity grid. Subsequently, in 1992 the Commonwealth
Government released a discussion paper outlining the Commonwealth’s
National Electricity Strategy. The Council of Australian Governments (COAG)
has agreed that an interim market and trading pool will be operational from 1
July 1995, and that a fully competitive national market will exist from 1 July
1999. The five states which could potentially become a linked network
conducted a paper trial of competitive trading from November 1993 to June
1994. Presently, work is being undertaken to eliminate some problems
identified in the trial.
The Industry Commission’s 1991 report into Energy Generation and
Distribution highlighted the benefits of greater interconnection of electricity
grids. Two interstate interconnections already exist: New South Wales and
Victoria were linked in 1959 to share Snowy Mountains peak load power, and
South Australia became connected in 1989.
Electricity grid interconnection in a competitive generation environment may
impose greater competitive pressure on the gas industry. There are two means
by which this may occur. Firstly, gas and electricity compete directly in some
final energy markets — notably the residential and commercial energy market,
and in some applications in the industrial sector. When electricity prices differ
in each state, the pressures on gas prices likewise differ. However, when
electricity grid interconnection occurs, prices for electricity will converge to
some extent. Gas sellers will have to compete against the most efficient
generators in the country (net of the costs of interstate electricity
transmission). Further, the introduction of a more competitive environment is
likely to produce productivity gains, resulting in lower electricity prices.
Secondly, increased competition between electricity generators facilitated by
grid interconnection will increase competitive pressures between electricity
generators and so constrain the prices of those supplying fuel for electricity
generation. This is because gas-fired generators would face competition from
both gas and coal-fired generators from interstate, albeit with some
transmission losses. To allow its customers to remain competitive, a gas seller
would have to take account of the prices of coal and/or gas interstate when
setting its own prices.
There is evidence of the Cooper Basin gas producers being prepared to offer
lower prices in the face of increasing competition from interstate electricity.
The producers completed a Special Purchase Agreement in 1992 with the
Pipeline Authority of South Australia (PASA) to supply gas at lower prices
until 1998. SACBUP (Sub. 17, p. 46) argued that the special arrangement was
to win back sales lost after interconnection. Importing electricity from
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Victoria was becoming more attractive than producing it locally, which
reduced PASA purchases from 93 PJ in 1990 to the take-or-pay limit of 76 PJ
in 1991. Any gas PASA required above its take-or-pay level could be
purchased at a discount. The Agreement was extended to commit the Cooper
Basin gas producers to sell 400 PJ to South Australia between 2004 to 2013.
Commercialisation of GBEs
The commercialisation of Government Business Enterprises (GBEs) increases
the likelihood of GBE decisions (including fuel purchasing decisions) being
made on commercial efficiency grounds. It also increases the likelihood of
buy-back provisions relating to purchases of privately generated electricity
being made on commercial grounds. These changes will probably increase the
demand for gas for electricity generation at the expense of its competitor, coal,
because of the former’s greater suitability for cogeneration. They are also
making electricity a more efficient competitor to gas in the final energy
market.
For example, the New South Wales Government Pricing Tribunal conducted a
review of electricity prices during 1993-94, and released its Interim Report in
October 1994. Some of the key recommendations related to pricing were a
reduction in the Bulk Supply Tariff (the price paid by distributors) by:
•

8 per cent in nominal terms in 1994-95 (from 1 July 1994);

•

5 per cent in nominal terms for 1995-96, subject to the clarification of
market risks and industry structure associated with the introduction of
the competitive wholesale market in July 1995; and

•

up to 3 per cent below the rate of CPI increase for the period 1996-97 to
1999-00 (Government Pricing Tribunal of NSW 1994).

In Victoria, electricity prices have been frozen until mid-1996, producing a
real reduction of at least 5.3 per cent for all but the largest power consumers
(Victorian Government 1994).
In Western Australia, the reforms as mentioned above have resulted in the
emergence of separate electricity and gas utilities. Pacific Power in New South
Wales has moved to a corporatised structure, and this includes the separation
of the generation and transmission functions. Throughout 1992-93, Pacific
Power established an internal wholesale electricity market in which four
generation businesses compete. It has also reduced cross-subsidies. Since July
1993 prices to industry have fallen by 19 per cent.
Pacific Power (Sub. 8, p. 1) has adopted a policy of competitive sourcing of
coal, resulting in a significant reduction in coal prices. It has closed down
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those of its own mines which were uncompetitive. Buy-back arrangements,
whereby electricity from small private generators (less than 30 MW) may sell
into the grid, have also been initiated. Private generation facilities larger than
30 MW must negotiate directly with the local electricity distribution authority,
and the Electricity Commission of New South Wales. Buy-back arrangements
will change with the introduction of an electricity market.
AGL (Sub. 11, p. 23) argued that the reversal of a previous ‘coal only’ policy
for NSW electricity generation was due to the discovery of significant
additional reserves of gas, the improved technology of gas-fired combinedcycle generators, an emphasis on reducing greenhouse gases, the projected
extra generating capacity needed for New South Wales within a decade, and
the development of a national electricity grid.
The Electricity Trust of South Australia (ETSA) has continued to
commercialise its operations. A more commercial electricity pricing policy has
lead to a reduction in commercial tariffs of up to 12 per cent in 1992-93. Since
ETSA is a major user of gas, it is in the Cooper Basin producers’ best interests
to price gas to allow ETSA to remain competitive with Victorian electricity.
In August 1993, the Victorian Government announced a major restructuring
program for the SECV. The first step was dividing the SECV into three
separate corporations comprising generation, transmission, and distribution.
Distribution has been divided into five separate regional entities. Third party
access to the electricity transmission grid has been adopted for suppliers of
over 5 MW from 20 December 1994 (and from over 1 MW from 1 July 1995),
allowing new suppliers (including those with cogeneration facilities) to
participate in the market.
Changes in electricity generation technology
Changes in generating technology increasingly favour the use of gas over
coal. These changes have potential to greatly increase the demand for gas, as
well as the number of potential large buyers of gas. Pacific Power noted:
A 1000 MW combined-cycle electricity generation plant operated in base load
duty would require around 50 PJ/year of gas. A gas load of this size could provide
the economic basis for the construction of a new pipeline to New South Wales.
(Sub. 8, p. 2)

Moreover, supply of gas for electricity generation is helping to underwrite
investment in two major pipeline projects which are currently being planned:
the Goldfields pipeline in Western Australia; and the pipeline to supply Mount
Isa in Queensland.
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The technical advances in combined-cycle gas electricity generation
technology and the ability of operators of cogeneration plants to supply
electricity into the grid have improved the viability of gas electricity
generation.
A combined-cycle plant has a turbine-powered alternator but also utilises the
turbine’s exhaust to generate steam which is then passed through a steam
turbine. A second alternator is connected to the steam turbine. Little additional
heating of the steam is required under normal operating conditions.
Cogeneration plants utilise the turbine exhaust to generate steam or hot water
in a boiler. This steam is then used in industrial applications. Cogeneration,
because of the co-products of electricity and steam, finds application within
major industrial and commercial users such as hospitals and paper mills which
use both electricity and steam.
Cogeneration and combined-cycle plant represent technical innovations which
improve the efficiency and operating flexibility of traditional gas plant.
However, due to the greater technical complexity of cogeneration and
combined-cycle plant, construction is longer and more expensive than a
traditional open-cycle gas generation plant and the typical unit size is larger,
although in both respects less than coal fired power stations. (See Table 5.1.)
Table 5.1

Characteristics of electrical generation fuel sources

Construction (years)
Typical unit size (MW)
Carbon Dioxide emissions
(tonnes/MWh)
Source:

Brown
coal

Black coal

Combined
-cycle

Opencycle

7
500
1.1

7
660
0.9

3
300
0.4

2
100
0.6

BHP Petroleum, 1994, p. 11

The major change increasing the attractiveness of cogeneration is the ability
of the owners of cogeneration facilities to sell the surplus electricity generated
at reasonable rates into the local grid, allowing cogenerators to operate plant
at consistent throughput despite variations in their own electricity use.
Table 5.2 below assesses the viability of a cogeneration proposal for an
Australian food manufacturer. It includes the estimated charge by utilities to
maintain an ability to supply the cogenerator with electricity during peak
periods.
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Table 5.2:
Cogeneration proposal for an Australian food manufacturer,
estimated costs and savings, 1994
Current energy costs
Electricity

$1 494 700

Gas

$1 350 700

Total

$2 845 400

Cogeneration proposal
Capital/installation cost
Electricity costs
Energy
Standby

Utility purchases

Gas
Purchases
Extra maintenance

Total
Net annual savings of
energy
Source:

Average demand of 2.75 MW,
peak demand of 2.9 MW.
Steam demand of 8.5 tonnes per hour. Produced from
existing gas-fired boiler.

$3 600 000
$(14 900)
$97 300

$30 000

$1 705 700
$250 000

$2 068 100
$777 300

Resulting from a small net export of electricity.
Estimated charge by the distributor to cover the cost
of maintaining the ability to supply electricity to the
site if required.
Allowing for occasional turbine shutdowns and
routine demand maxima while the turbine is
operating normally.
Gas purchased to power turbine
Maintenance of the gas turbine generator and heat
recovery boiler, in excess of costs for existing boiler.

Would cover capital costs of cogeneration project in
4 years and 7 months.

Prince & Poole 1995, p. 35

Gas is used as a fuel in cogeneration because:
•

gas prices, per unit of energy, relative to oil are lower, and less volatile;

•

the capital and operating costs of gas-fired cogeneration plants are less
then those for coal (notably at lower output levels), and particularly the
costs associated with maintenance; and

•

gas is available from reticulated mains throughout most industrial and
commercial areas of Australia minimising the potential for interruptions in
transport and delivery.

Combined-cycle generation represents a trade-off between generating
efficiency and associated energy usage and capital costs of plant construction.
Traditional coal generating plants take advantage of the relatively low fuel
cost of coal, but they are relatively expensive to construct. For this reason,
coal is used to satisfy base load requirements. Traditional gas-fired plants
have been typically used to satisfy peak load requirements because of their
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greater responsiveness and the higher price of natural gas. Combined-cycle
plants have higher energy recovery and therefore have lower energy costs
relative to traditional gas plant.
Pacific Power noted:
The higher thermal efficiency results in a lower rate of gas now required to
generate a given electricity output. For example, compared to 1986 technology
combined-cycle plant, the 1994 technology combined-cycle plant consumes
around 15% less gas for the same electricity output. (Sub 8, p. 3)

Cogeneration has been a viable option for electricity and steam consumers in
the United States since the early 1980s when it was first introduced. In 1980,
for example, the United States had a total of 444MW of installed cogeneration
capacity, 56 per cent burning natural gas. Alternative fuels include coal, waste
and fuel oil, and biomass. In 1985 installed capacity had increased to
3590 MW with 76 per cent burning natural gas. Little growth had occurred in
oil usage over this period (IPE 1986, p. 401). The New South Wales Office of
Energy estimated installed cogeneration capacity at 50MW (Energetics 1992,
p. 4).
In 1991-92 combined-cycle generation in the United States supplied about
20 GW, representing 3.8 per cent of total thermal electricity generating
capacity (IEA 1993, p. 262). In 1992-93, Australia, by comparison, had a total
of 189 MW of installed combined-cycle generating capacity, representing 0.7
per cent of electricity generating capacity (IEA 1993, p. 239). The Channel
Island Power Station in the Northern Territory, commissioned in 1986,
accounts for 94 MW of installed combined-cycle capacity. The Newport
power station is an example of plant which was converted from open-cycle to
combined-cycle.
The timing of new investments in generation capacity will determine the
impact of changes in electricity generation technology. Policy changes
combined with technological developments in cogeneration and combinedcycle turbines appear likely to significantly increase gas demand.
Electricity reform and improved gas-fired electricity
generation (combined-cycle generation and cogeneration
technology) have made electricity a more efficient competitor to
gas in final energy markets, and have the potential to increase
the demand for gas at the expense of coal.
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Changes in government policy on the use of gas for electricity
generation
Figure 5.2 below shows gas consumption for electricity generation from 197374 to 1993-94. It shows that growth increased sharply until the early 1980s,
and then more modestly in the past decade as the market matured. Peaks are
accounted for by the Victorian decision to use gas-fired electricity generation
in the early 1980s, and then Western Australia and the Northern Territory in
the late-1980s.
ABARE has forecast that demand for natural gas for electricity generation
would increase to 226.5 PJ in 2004-05, representing an average growth rate of
2.7 per cent per annum. This compares with the average annual growth rate of
6.6 per cent over the 1973-74 to 1993-94 period (ABARE 1995, p. 35). The
growth between 1973-74 and 1993-94 comprises two distinct phases. Between
1973-4 and 1981-2, there was an overall increase in consumption of 17 per
cent. This was largely attributable to consumption in Victoria. Subsequent
changes in government policy in Victoria saw consumption decline
significantly throughout the 1980s. National consumption between 1981-82
and 1993-94 varied significantly between years. It peaked in 1989-90. In
1993-94 consumption was 7 per cent higher than in 1981-82. Growth in
consumption was largely due to large increases in Western Australia.
Figure 5.2: Gas consumption for electricity generation 1973-74 to 199394.
180
160
NT

120

WA

100

SA

PJ

140

80

QLD

60

VIC

40

NSW

20

Source:

1993-94

1992-93

1991-92

1990-91

1989-90

1988-89

1987-88

1986-87

1985-86

1984-85

1983-84

1982-83

1981-82

1980-81

1979-80

1978-79

1977-78

1976-77

1975-76

1974-75

1973-74

0

ABAR E 1994 (unpublished)

94

5 ENDUSER DEVELOPMENTS

While many State Governments have used gas sparingly in electricity
generation (because it was regarded as a valuable resource), Victoria had for
some time a specific policy limiting its use. Victoria has now relaxed this
constraint (see Box 5.2).
Box 5.2: Government policy on gas-fired electricity generation in Victoria
The stated policy of the previous Labor Government of Victoria had been to restrict
the use of gas for electricity generation to the Jeeralang and Newport D power stations
(965 MW combined). In 1988, a report of the Natural Resources and Environment
Committee into Electricity Supply and Demand beyond the mid-1990s recommended
that this policy be relaxed, and that considerable benefits would result from the
inclusion of up to 500 MW of additional gas-fired plant, for peak and intermediate
load use. This recommendation was accepted, and Government policy was changed
(although not acted upon).
The incoming Coalition Government in 1992 brought with it a policy encouraging the
future use of gas-fired electricity generation instead of coal generated power. The
policy intention was to address greenhouse effects. Other gas-related policies include
the encouragement of:
•

private gas powered cogeneration plants;

•

natural gas as an alternative vehicle fuel to reduce atmospheric pollution;

•

gas air-conditioning in commercial applications;

•

improved technology to reduce carbon dioxide emissions in electricity generation
and methane loss in gas transmission and distribution;

•

the use of gas rather than electricity where substitution is economically sensible;

•

reduced methane escape into the atmosphere by progressively upgrading the
reticulation system with less vulnerable polyethylene mains; and

•

the move to automatic meter reading which can readily identify areas of gas leaks
(Liberal Party of Australia, 1992, p. 18).

In addition, in 1992, the Senate Standing Committee on Science and
Technology reversed its earlier decision that the sale of gas for electricity
generation should be restricted.
5.3.2 Other changes in end-user technology
Gas has a number of important end uses in addition to electricity generation.
The inherent advantages of various energy sources limits their substitutability,
and may lead to some degree of market power. However, end-user
technological changes can reduce or even eliminate these natural advantages.
Such changes have worked in and against gas’s favour over the past decade.
Gas is facing greater competition from coal according to Australian Paper
which noted that in some industrial applications:
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The use of gas is convenient and it has had lower capital cost when compared with
coal investment. However, the technological changes in the coal industry have
reduced the gap for capital requirement. Also, the treatment of raw fuel and the
improvements in technology with the low cost of raw material is making coal far
more competitive. ... The only major user that we are aware of that has changed
from gas is Blue Circle Southern Cement, in Victoria, where a plant for burning
used car tyres has been installed with a consequent reduction in gas usage from 3
PJ to 1.5 PJ pa. (Sub. 10, p. 5)

There have been significant developments in the steel industry. BHP Steel
pointed to technical improvements, with a coke ovens gas compression plant
at their Port Kembla plant reducing natural gas consumption by approximately
3 PJ per year (Sub. 25, p. 3). AGL noted changes in the steel industry, such as
‘thin strip casting process’, steel mini-mills (using electric-arc furnaces), and
advances in pulverised-coal blast furnace injection which have the potential to
reduce demand for gas (although they involve significant conversion costs).
A significant source of additional demand for natural gas could come from
road transport. Natural gas represents a potential fuel for motor vehicles,
particularly trucks and buses which operate on short haul routes within urban
areas. Natural gas engines combust cleanly, producing very low proportions of
carbon dioxide, carbon monoxide, nitrogen oxides, and other components of
photochemical smog. The supply infrastructure necessary to refuel natural gas
vehicles is relatively simple, consisting of compression facilities which would
plug into existing natural gas reticulation mains. As a result, the extent of the
reticulation network places some limits on the transport distances of natural
gas vehicles.
ABARE's energy survey estimates show 1992-93 gas consumption by mobile
engines of 1.0 PJ, however, this is expected to increase to 31.1PJ by the
2004-05. This represents a growth rate of 30 per cent per annum (ABARE
1993c, p. 119). The first vehicle to run on natural gas was tested nearly 20
years ago and by 1990-91 Australia had 477 natural gas powered vehicles. By
1992-93 this had increased to 927 vehicles, including 104 buses, 426 cars and
vans, 317 fork lifts, and 45 rigid 4-16 tonne trucks (AGA 1994, p. 45).
Allgas’s submission also noted that:
Natural gas has been used successfully to power fast river ferries on the Brisbane
River. Natural gas is being pilot tested on twelve Brisbane City Council buses more than 20 south east Queensland taxis are using [natural gas] together with
garbage trucks, courier vans and fork lifts and in doing so are all contributing to a
better level of air quality. (Sub. 21, p. 19)

Technological improvements in the efficiency of using gas (such as better
burners) may mean that less gas is sold to individual users, but that these users
are more likely to stay with gas as a fuel source, and that new users may
convert to gas.
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AGL noted that gas air-conditioning is a viable alternative in the USA, UK,
and Japan, but currently not in Australia due to relatively low electricity costs
(Sub. 11, pp. 8-9).
AGL also argued that many changes in user technology have reduced demand
for gas.
These changes include energy management initiatives to improve process
efficiency and energy efficiency through improved insulation, better process
control,
better
control
of
burner
parameters,
installation
of
recuperative/regenerative burners and heat recovery equipment. These changes are
continuous and ongoing. (Sub. 11, p. 8)

Another technological change which has lessened gas’s inherent advantage
over electricity regarding heating is the development of so called
‘instantaneous’ electricity for domestic and commercial cooking purposes
which has led to some loss of market share (for example, Pizza Hut and
McDonalds have converted to electricity as a result (SACBUP, Sub. 17, p.
20)).
5.3.3 Greenhouse concerns
Policy makers have become increasingly concerned with greenhouse
emissions. While methane is a major greenhouse gas, it produces far lower
carbon dioxide emissions per unit of energy generated than do coal or
petroleum products when burnt. This natural difference may become a
competitive advantage if users are forced to take it into account. Commitment
to greenhouse emission reductions may also lead to substitution away from
other fossil fuels in residential, commercial, and industrial uses (including
electricity generation).
The relative environmental cleanness of gas has become more important since
Australia became one of the signatories to the Framework Convention on
Climate Change (FCCC), which was presented at the June 1992 United Nations
Conference on Environment and Development (UNCED) (‘the Earth Summit’).
While not binding, the Convention requiresinter alia the general pursuit of
policies and programs designed to reduce greenhouse emissions. In December
1992 a National Greenhouse Response Strategy (NGRS) was released in
Australia. The Government proposed that greenhouse emissions be stabilised
at 1990 levels by 2000, with a 20 per cent reduction by the year 2005,
contingent upon measures not having an adverse economic affect on
Australia. The energy intensity of Australia’s output makes greenhouse
reduction measures more costly for Australia relative to other countries.
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Australia’s first National Communication under the FCCC has indicated that
the first stage of the NGRS will not meet the proposed target. However, the
Government has also stated that it will identify further actions which could be
adopted to meet the target (Australia, House of Representatives 1994, p.
3953). A measure considered at one time was a carbon tax. Under such a tax,
while gas would gain an advantage over other fossil fuels, prices would rise
and hence demand for all energy sources would fall. While the net effect
would almost certainly be to increase gas demand in the medium to long term,
Esso argued that gas demand could fall in the short term in response to such
measures. A recent decision by the Government means that a carbon tax will
not be used to meet promised reductions in greenhouse emissions (ABC Radio
National, 1995). The Government has agreed to defer a decision on additional
greenhouse measures until further work is completed and this is expected to
be finalised by the end of March 1995, prior to the First Conference of the
Parties to be held in Berlin (Minister for the Environment, Sport and
Territories, Media Release 1 March 1995).
Australian electricity production accounts for around one quarter of
Australian greenhouse emissions. Improvements in cogeneration and
combined-cycle technology (outlined in Section 5.3.1) have made gas a better
competitor to coal in electricity generation than in the past. In combination
with the environmental advantage of gas and proposed open access to a
national electricity grid, this has made increased gas-fired electricity
generation more likely.
A major benefit of combined cycle and cogeneration plants is the reduction in
carbon emissions. Pacific Power noted that:
... gas-fired combined-cycle plant produces no SOx [sulphur oxides], low NOx
[nitrous oxides]. Carbon dioxide production from combined-cycle plant is
estimated at 370 g/kWh [or 102.8 g/MAJ] compared to New South Wales black
coal fired generation plant at 860 g/kWh [238.9 g/MAJ] and Victorian brown coal
based generation at l200 g/kWh [333.3 g/MAJ]. (Sub. 8, p. 4)

Australia’s ability to comply with the FCCC agreement on greenhouse gas
emissions may require very significant conversion to gas-fired electricity
plants. This is reflected in choices made by the MENSA model with a
greenhouse gas constraint operating (see Appendix E).
Box 5.3: Greenhouse emissions policy: impact on electricity generation
The effect on the gas industry of meeting the 1990 interim target can be estimated by
imposing a carbon dioxide constraint on the MENSA model. This requires the model
to choose a combination of technologies that in total will limit carbon dioxide
emissions to the appropriate amount. The net effects are modelled by comparing how
electricity generation would develop with and without the constraint but in both cases
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allowing for pipeline interconnections. Using this approach, and with the greenhouse
constraint operating, the model suggests that by the year 2020:
•

electricity output produced using natural gas more than doubles and accounts for
over half of primary energy consumption for the generation of electricity; and

•

dependence on brown coal, which both releases more carbon dioxide, and is more
costly per unit of energy generated than black coal per unit of output, virtually
disappears by the end of the study period. This has particular implications for
Victoria and South Australia.

Relative to current consumption of natural gas, the imposition of the greenhouse
constraint stimulates an almost six fold increase in gas consumption for electricity
generation.
The value of pipeline interconnections in meeting the 1990 targets is estimated by
MENSA to be equal to be almost $4 billion dollars in costs forgone of not having to
invest as greatly in the relatively more expensive renewable technologies incorporated
in the model.

The estimates provide plausible assessments of the magnitude of the various
changes involved, and indicate that there would be a significant positive
impact on the demand for gas from reducing greenhouse gas emissions.
However, given the inability of MENSA to internalise the effects changes in
the energy sector have on the rest of the economy, the results presented in Box
5.3 are likely to overestimate the actual response, and of course are dependent
on a variety of other assumptions.
Efforts to comply with greenhouse gas emission targets would
significantly enhance gas demand for electricity generation and
other applications.
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INDUSTRY STRUCTURE AND
CONTRACTUAL ARRANGEMENTS
This Chapter examines how the characteristics of the Australian
gas industry have led to the production and marketing
arrangements adopted by industry participants. This forms the
basis for an analysis of the extent to which any changes since 1986
could give rise to alternative structures. At the exploration,
production and marketing levels, activities are characterised by
co-operative arrangements mainly in the form of joint ventures and
long-term supply contracts. The incentives for such co-operation
may have altered in line with changing arrangements in the gas
industry. The Chapter’s conclusion is that the market power of joint
venture participants comes from their joint production, not their
ability to market jointly.

6.1 Introduction
Chapter 4 noted that governments have extensively intervened in gas markets.
In-part, some of this intervention has been motivated by the concern that
arrangements that prevail in the industry— joint production and marketing,
and long-term contracts — have stifled competition. This Chapter argues that
any market power of gas production joint ventures derives from their joint
production decisions and is exercised at the time contracts are agreed and
production is committed. It is exercised for the duration of the contract,
subject to the terms agreed. After long-term contracts are signed, they can act
as a barrier to new entrants and the level of competition accordingly abates.
This Chapter examines the factors which led to the industry initially
developing to its current structure, and the impact of recent changes on that
structure. The implications for the emergence of greater competition over
shorter periods are explored in the next chapter.
The high risks and high capital requirements of petroleum exploration, and the
methods of allocation of exploration permits help account for the evolution of
the particular structure of production in the natural gas industry— mainly
joint ventures between producers. In addition, Australian natural gas buyers,
be they pipeline operators, distributors or end users, cannot easily replace the
delivery system of one supplier with that of another. Likewise, a gas producer
some distance from major consumption centres may have few customers.
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Generally, this has led to joint venture producers in Australia jointly
marketing their gas to one (or very few) buyer(s) according to long-term
exclusive contracts which can extend for up to 30 years. By contrast, where
joint ventures produce oil, they often market it separately.
The analysis in this Chapter examines the conditions and incentives for firms
to co-operate during exploration, development, and production and any
changes since 1986, before examining co-operation in marketing and longterm contracting.

6.2 Capital raising and strategies of managing risk
The challenge for petroleum producers is to bring together the necessary
capital and expertise to maximise returns from exploration through to
marketing while managing risk (see Box6.1). The petroleum industry, which
produces both oil and gas is characterised by large fixed costs and sunk
investments with high risks, in search of potentially high rewards. The risks
are borne out by data on exploration success. In 1993, approximately $440
million was spent with 75 onshore and 44 offshore wells being drilled in oil
and gas exploration in Australia, of which only 33 onshore and 11 offshore
wells were considered commercial or potentially commercial (McArdle 1994,
p. 3).
Box 6.1: Risk
Risk, which arises as a result of incomplete information, plays a pervasive role in
economic life. Joint ventures, debt and equity markets, and the insurance industry,
have evolved to more efficiently manage and share risk. These risk spreading and
management strategies aim to increase the likelihood of achieving expected returns.
On the other hand, arrangements can aim to increase the level, rather than reduce the
variability of expected returns, and firms may co-operate to reduce costs and/or
enhance revenues by exploiting their combined market power.
Measures which reduce costs may have the indirect effect of reducing risk (variability
of returns) and are frequently informally described as lowering risk. Nevertheless, for
the purposes of clarity this Study distinguishes, at least in principle, between measures
which have their most direct effect on cost (such as new drilling techniques), which
may also lower risk, and measures which have their most direct effect on risk (such as
improved seismic techniques) which may also lower cost.

For gas projects — like oil projects — large capital commitments are required
prior to generating revenue, and this capital once invested is largely sunk, that
is, has few alternative uses. However, unlike oil, gas transportation also
involves large fixed and sunk costs for pipelines which are typically dedicated
to one localised market. The need to finance large up-front capital
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expenditures reduces the scope for financing investment directly from project
revenue. This increases the dependence of gas projects investment programs
on their ability to tap capital markets.
The structure of petroleum projects reflects the choices of participants in the
use of different capital raising and risk managing instruments. Different
capital raising methods offer alternative ways to spread and manage risk (see
Box 6.2). By spreading the cost and benefits of an individual project among a
number of participants, the impact of any unexpected successes or failures on
any one firm is reduced. Participants can also pool a number of projects (for
example, their exploration areas). If the probability of success or failure of
any one project is not closely related to that of the others, their exposure to
risk is reduced.
Vigorous competition in capital markets encourages firms to seek out
arrangements which are most efficient. They seek to manage both the extent of
these risks and the impact of the risks which remain, while ensuring an
adequate return. Firms can raise capital directly through domestic or foreign
equity and debt markets and/or through bank finance. Firms, with different
preferences, expertise, and assets, may explore separately or more commonly
choose to work together in joint ventures.
Insurance may be a way of dealing with some risks, while contracts for
specific aspects of projects can pass on some risks to suppliers or customers.
Contracts between firms at different points in the production chain are also
designed to spread different risks, allocating each type of risk among those
participants best able to control or bear it at least cost. The long-term supply
contracts which are prevalent in the Australian gas industry— which pass
some risk to buyers — are usually necessary to reduce risks to a level such
that the firms involved can tap bank finance and debt markets.
Managing cash flow also provides a rationale for firms wishing to diversify
their interests in different projects at different stages in their life cycle. A large
diversified firm may be able to finance investments in one activity from the
cash flow of other profitable activities, reducing its reliance on capital markets
for expansion. Small exploration firms have a greater reliance on external
financing to expand.
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Box 6.2: Capital raising and risk management options
A number of sources of capital and options for risk management will typically be used
by participants at each stage in petroleum projects, with some more applicable at
different stages or for different risks.
•

Equity markets are the traditional sources of funds for exploration companies.
They spread the risks among many shareholders and allow investors who want
exposure to the petroleum industry to choose to invest in relatively high risk
exploration companies, or less risky diversified resource companies. Once an
economic reserve has been proven, the participants will typically seek to use some
debt capital to control the degree of dilution of their interest and hence the
rewards.

•

Balance sheet borrowing is more commonly available for firms who possess
significant physical and saleable assets such as the major oil or resources
companies.

•

Project finance is a form of debt provided for the development of a project and
repaid primarily from the future cash flows of the completed project and it can be
utilised where there is a high degree of certainty about the cash flow. This is
particularly useful for firms with few tangible assets that need substantial amounts
of capital to fund development and production, or larger firms wishing to share
some of the risk of a major investment. Banks often actively encourage smaller
less experienced firms to seek partnerships with larger more experienced player
before providing project finance. This reduces the risk that the project will have
inadequate gas technology expertise, market access, or project management skills,
and provides the project with financial weight (Ramsay 1992).

•

Joint ventures are agreements between producers (which may be publicly listed
companies), which are themselves formed in large part to further spread risks and
share costs.

•

Contracts with suppliers and customers can ensure that risk is borne by the party
best able to manage or willing to bear it. For example, risk associated with
construction may be borne by the builder, while customers may enter into long
term take-or-pay contracts whereby they bear some or all of the volume risk.

•

Insurance may be suitable in circumstances where an insurer is able to adequately
assess and thus price and pool the risk. Consequently insurance may be most
economic when the insurer can determine the probability of a claim and pool a
large number of similar risks, such as that of an accident on a drilling rig.

Arrangements evolve through the life of a project because the nature and
extent of the risks faced by the firms involved differ as a project progresses.
Accordingly, in the following Sections the incentives to co-operate are
examined, focusing first on those factors most relevant to the exploration,
development, and production stages, before exploring marketing and longterm contracts. The focus is on significant changes that have occurred since
1986 and their impact.
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6.3 Co-operative arrangements
Co-operative arrangements in Australian petroleum exploration date back to
the preliminary joint venture agreement between Caltex and Ampol signed in
1951 (Wilkinson 1988, p. 19). While advances in exploration techniques and
production technology may have reduced some risks, and developments in
financial markets and insurance introduced improved ways to spread and
manage risk, joint ventures are still important vehicles for petroleum
exploration and development.
However, single firm exploration and development also occurs. As SACBUP’s
submission argued:
This can be the result of a specific objective of the relevant company or the
inability to attract farm-in parties (Sub. 17, p. 15).

Co-operative arrangements in the petroleum industry between producers
mostly take the form of unincorporated joint ventures. While a wide variety of
relationships between firms are loosely referred to as joint ventures, the Study
uses the term in the way it is most often used in the industry and accountancy
to refer to an:
... unincorporated contractual association between two or more parties to undertake
a specific business project in which the venturers contribute costs and receive
output from the venture. They do not invest in a separate entity or receive a share
of profits. (Ernst and Young 1993, p. 20)

More than 50 United States production joint ventures in a variety of industries
were examined by Shapiro and Willig (1990). They concluded that the
efficiencies of production joint ventures derive from the need to make large,
high-risk investments and to combine complementary tangible and intangible
assets. This describes the circumstances of petroleum exploration.
In the petroleum industry, joint venture arrangements may arise prior to
applications being made for an exploration permit, or after the issue of the
permit through “farm-outs”. Farm-outs commonly occur when the holder of an
exploration licence agrees to allow another party, or parties, to undertake or
fund exploration work “farming-in” in return for any share in the products
subsequently found. The original permit holder both spreads and shares the
risks as well as the rewards, increasing the probability of individual firms
having interests in successful exploration activities while reducing the extent
of their gain from any one find. The arrangements negotiated vary widely, in
part depending on the attractiveness of the area, and the bargaining strengths
of the parties. For example, in 1964 BHP invited ten firms to tender for the
right to farm-in to its Gippsland Basin exploration licences under what were
considered tough terms.
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The partner would have to pay the cost of all exploration and take the risks for an
indefinite period. BHP would own a straight 50 per cent of anything found and its
future costs would not start until the production program stage. At that point BHP
would pay half the production costs and recompense half the exploration costs
leading up to the particular find. The company also inserted the proviso that if at
the time it did not want to become part of the production team it would take 12.5
per cent royalty instead. (Wilkinson 1988, p. 45)

Once joint venture participants have explored, and where successful,
developed a field, joint decisions must be made about the level of production
over any period. Any advantage to be gained by lowering production, and thus
increasing prices (exercising market power) arises at the production stage.
Moreover, as SACBUP noted:
... the joint venture arrangements do not include “sale of gas”. Joint venture
participants are entitled to take their share of production at the well-head but then,
post the joint venture, may engage in “joint” marketing of their product with other
joint venture participants. (Sub. 17, p. 24)

Joint venturers share the output from the joint venture but not its profit.
Indeed, if the participants were to share a profit, then the relationship between
producers would generally be a partnership for legal purposes with mutually
fiduciary obligations between the partners. As a result of a co-operative
venture which may be confined to a particular field, a fiduciary relationship
could constrain the actions of participants who may be fierce competitors in
other areas. To preserve the legal distinction between a joint venture and other
possible relationships for taxation and other reasons, a standard provision of
the joint operating agreement, setting out the mutual rights and obligations of
the venturers, expressly denies any partnership or any principal/agent
relationship between the venturers (Gately 1994).
Joint ventures in the gas industry also need to be flexible. Complex
contractual arrangements are necessary where participants bring different
assets (be it ownership of an exploration lease, drilling equipment or
expertise) and make varying contributions to the costs, in return for a share of
the rewards based on pre-agreed formulas. For example, the shares of both
expenses and physical output allocated to each of the participants in the
Cooper Basin Unit Agreement are periodically revised to take account of new
information about the extent of each participant’s reserves, the composition of
those reserves, and the relative cost of extracting them.
The participants in a joint venture and their roles can vary through the life of a
project. Firms may have particular skills at exploration, or a preference for
high risk activities. They may consequently choose to sell all or part of their
interest in a particular project once it has reached development or production
stage. For example, while Ampolex states that its policy is not to have sole

106

6 INDUSTRY STRUCTURE AND CONTRACTUAL ARRANGEMENTS

equity in projects, for historical reasons it ended up with a 100 per cent of the
Wandoo field. The company now states that with a better understanding of the
field’s characteristics, it is able to seek to sell a share of this project, and
hopes to bring in an oil operating company (Anderson 1994). In other cases,
firms will become involved in a project at a later stage, contributing their
marketing expertise or brand name.
Separate joint ventures are not formed to undertake each stage of the overall
development chain, but typically evolve in a continuum (see Box 6.3). Parties
may be able to opt out or be invited in at different stages, allowing participants
to vary their participation in line with their preferences, expectations or
current circumstances. For instance, Esso argued in its submission to the
Study:
It is a natural progression from success at the exploration phase to have joint
venture development and production of delineated reserves. (Sub. 12, pp. 3-4)
... Notwithstanding the fundamental purpose of risk sharing, the exploration joint
venture usually also provides for a participant to opt out of a non-obligation
activity in which it, for a variety of reasons, may not wish to participate, or for
others to “sole risk” an activity, therefore providing substantial flexibility. (Sub.
12, p. 12)

6.4 Allocation and retention of exploration permits
The allocation of exploration permits is the first stage in petroleum
development. Acquiring exploration permits can be a very competitive
process, particularly for highly prospective areas (see Chapter 4). The method
of permit allocation and retention at different times partially accounts for the
resultant industry structure in various basins and the different competitive
outcomes that have eventuated.
In the South Australian Cooper Basin, Santos was initially allocated a very
large area. Whilst reliquishments have occurred, Santos and subsequently
Delhi were able to jointly retain exploration rights to a wide area and have
used this to maintain effective control of the farm-out blocks (see Box 6.3).
This has ensured a high degree of common ownership in the joint ventures in
various fields across the South Australian Cooper Basin, reducing the
incentive for intrabasin competition between joint ventures. The ability to
retain an interest in exploration over a wide area is likely to have increased
both the market power and commercial value of the permits.
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Box 6.3: Evolution of co-operative arrangements; South Australian Cooper Basin
The allocation of exploration permits in the 1950s and 1960s was in part based on the
available information on exploration prospects. It was widely believed by the South
Australian Mines Department that there was no hydrocarbon potential within the State
(Wilkinson 1988, p. 27). Consequently, Santos was granted a permit covering roughly
half of South Australia, (which contained all of the Cooper Basin area that falls within
South Australia) as well as being allocated a large part of the Queensland section by
that Government, a total area of well over 500 000 km2 . “Applications for exploration
areas in those days seemed to be on a first come, first served basis, and in many cases,
probably lacked any meaningful work performance commitment ...” (Murray 1990, p.
12).
Santos had inadequate funds to explore its exploration permits, and formed a 50-50
joint venture in 1958 with Delhi through a farm-out of the whole area. Subsequently,
these two parties farmed out smaller individual sections of the licences to other
companies in the 1960s and 1970s which resulted in a multiplicity of joint venture
members, all originating from the initial Santos interest. However, prevailing permit
retention and renewal arrangements enabled Santos and Delhi through their farm-out
arrangements to retain a significant interest in all the joint ventures across the South
Australian Cooper Basin region (see Chapter 4). This may have constrained significant
intrabasin competition.
The first discovery of gas was made in the Cooper Basin in 1963. By 1967 significant
reserves had been proven in the Gidgealpa and Moomba fields, with the first gas
delivered to Adelaide in November 1969. By the time the Letter of Agreement to
supply AGL was signed in 1971 the producer parties were: Santos; Delhi; Vamgas;
Total; Alliance Petroleum Australia; Bridge Oil; Reef Oil; Basin Oil; and Crusader
Resources.
Originally, most commercial gas reserves were discovered in close proximity and the
potential producer bodies were faced: “with potentially significant inefficiencies.
There were, at least sixteen fields capable of producing gas, each separately owned by
varying combinations of the nine parties ... it became clear that the setting up of a
single production unit would avoid fragmented and expensive separate developments
and thus achieve considerable savings” (Hudson 1980, p. 6). The Unit Agreement
between producers formalised arrangements to meet AGL’s supply requirements set
out in the Letter of Agreement and led to a single production joint venture to which
five of the 13 exploration block joint ventures were party to. The two of the other
eight blocks (many of whose participants are in the Unit Agreement joint ventures)
which are now producing have their output processed by the Unit Agreement’s
processing plant on a toll basis.
The dynamic nature of joint venture arrangements is illustrated by the Unit
Agreement’s provision for regular reassessment of each party’s share of costs and of
the output, and by changes in the operator. Delhi and Santos jointly operated the Unit
until 1979, when Santos became the sole operator.
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By contrast, with its high prospectivity and the relinquishment of areas of the
original permits1 , a number of less closely linked joint ventures have emerged
in the Carnarvon Basin. To a lesser extent this has been occurring in
Queensland where the Government noted:
In 1992 Santos/Delhi relinquished a portion of ATP 488P [in the south west
Queensland Cooper Basin]. This was subsequently taken up by MIM and others.
MIM committed expenditure of about $14 million to be spent over the next four
years, and preliminary drilling has indicated reserves of the order of 300 PJ of
natural gas. (Sub. 32, p. 13)

Since 1976, foreign firms have not been required to seek Australian partners
in their exploration programs. When projects reached the production stage,
however, they were required to have at least 50 per cent Australian equity.
This restriction was relaxed for the oil and gas industry in January 1988,
although those proposals over $50 million are still required to submit an
outline of the project to the Foreign Investment Review Board (FIRB 1992, p.
7).
Joint ventures assist successful explorers to preserve the
commercial value of their discovery and the exploration and
production permits they have been granted (including by
preserving any market power which may be inherent in those
permits).

6.5 Incentives to co-operate
This section examines the rationale for the arrangements that have been
adopted to optimise the trade-off between risk and reward, and to lower costs,
and the impact of changes since 1986. By co-operating, firms are able to
spread risk, exploit scale economies, and share expertise. The risks associated
with gas developments include exploration risk, the risk of technical failure,
and catastrophe. Firms also seek to enhance returns by reducing costs, for
example, through exploiting economies of scale with shared processing
facilities, the benefits of a coordinated exploitation of a common resource, and
to gain access to specialised expertise or management. The main changes over
the study period have been associated with some reduction in exploration risk,
as well as some evidence of enhanced methods to manage technical risk.

1

The permit regime for offshore areas requires firms to relinquish part of their
exploration permit at each renewal, thus freeing up areas for exploration on which
other companies can bid (see Chapter 4).
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6.5.1 Risk factors
Exploration risk
Petroleum exploration is both risky and expensive. Exploration risk arises
from explorers’ uncertainty before the event as to the commercial value of any
petroleum products found, and particularly in some regions the costs of
exploration.2
The incentive to spread the risks and rewards remains in regions which have
lower initial probabilities of exploration success. As information about the
prospectivity of a particular area improves, risks fall. This may encourage key
players to increase their share of equity, and so their share of the remaining
risk. In the Cooper Basin the exploration success rate has improved over time,
and the 1993 exploration success rate in excess of 50 per cent ranks highly in
world terms (McArdle 1994, p. 3). There are now fewer independent firms who
are party to the Unit Agreement than when the Letter of Agreement was signed
in 1971, in large part due to Santos taking over three participants, although
two of these takeovers were prior to 1986 (SACBUP, Sub. 17) (see Chapter
7).
In contrast, frontier regions like the Timor Sea have initial probabilities of
technical success of less than ten per cent according to McArdle (1994).
The Northern Territory Government argued that:
... joint ventures are essential to the efficient operation of the industry, providing
the opportunity for:
1. Relatively small size but risk taking companies being granted high risk
exploration areas and then bringing in other, financially stronger companies to
assist with the actual exploration program. The use of joint ventures in this way
helps disseminate information about new prospects across the industry thereby
stimulating competition.
2. Companies to farm-in to existing joint ventures resulting in new exploration
strategies and increased activity. (Sub. 30, p. 8)

Advances in technology have increased the amount of information about
prospective areas prior to undertaking expensive drilling programs (for
example, through the introduction of three-dimensional seismic surveys – see
Chapter 3). However, offsetting this is the movement to progressively more
marginal areas. The Study has not been able to determine which effect
dominates.

2

Difficult but predictable conditions may raise the cost but not the risk associated with
exploration.
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Technical risk
Technical risk arises from incomplete information on the cost of installing or
operating equipment. The upside and downside of technical risks are well
illustrated by the experience of the North West Shelf participants. In October
1992, problems with the Goodwyn platform caused delays and specialised
equipment had to be manufactured to remedy the situation (BRS 1994, p. 37).
The upside of technical risk was reflected in the experience of Woodside’s
liquefied natural gas plant, where the actual performance has been better than
expected enabling the sale of additional gas without extra investment (Ramsay
1992).
Technical risks can also be dissipated by negotiating fixed price contracts
with suppliers, or through insurance. Lump sum or lump sum plus escalation
contracts for construction shift the risk of cost overruns to the contractor, and
were used where possible for the North West Shelf project. The consortium of
banks providing project finance for the North West Shelf project required
Woodside to take out insurance for the production platforms (Ramsay 1992).
As a result, insurance will cover much of Woodside’s share of the over
$300 million Goodwyn platform remedial program (Woodside 1993, p. 7).
Catastrophe/force majeure
Catastrophe risk arises through the occurrence of an unforseen disaster such
as an explosion or fire which seriously affects future activity. Fires have
always been, and remain, a serious risk associated with petroleum production.
Australia’s first gas project, in the Queensland town of Roma, caught fire in
October 1908 (Wilkinson 1988, p. 10). While insurance can be used to manage
this risk, spreading it among a number of firms remains part of the rationale
for joint ventures.
Another form of catastrophe risk occurs when a participant (supplier or buyer)
is affected by an event outside their immediate control which prevents them
from fulfilling contractual obligations (Ramsay 1992, p.459). This type of risk
is commonly known as force majeure. Not all forms of force majeure can be
insured against.
Sovereign risk
The long lead-times and pay back periods and large up-front costs in the gas
industry contribute to a high exposure to sovereign risk. In developing
markets, gas projects are particularly exposed to sovereign risk because they
rely on long income streams — longer than the typical oil project — from
larger initial investments in assets which have few alternative uses. As the
industry matures and new discoveries can be brought on stream through
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existing infrastructure, gas and oil projects may tend to converge somewhat in
this respect. Also, the industry exploits a resource owned by the Crown and
faces distributors who are often government owned or subject to a high degree
of government control including regulation of the prices charged to many end
users. A Santos executive, J.W.McArdle (1994) suggested that firms wish to
be involved in activities in different jurisdictions to spread sovereign risk.
The extent to which policy changes affect general perceptions of sovereign
risk, depends on the timing and implementation provisions of policy changes.
APEA argued for strengthening of grandfathering clauses when commenting
on the Draft National Competition Reform Bill.
One of the key elements to lowering sovereign risk in Australia is ensuring that
retrospective changes to legislation, or their equivalent, if they have to occur at all,
do not disadvantage investments made under previous legislative and policy
regimes. There are significant differences in terms of sovereign risk between
signalling a new legislative and policy regime for the future, and amending earlier
regimes. Investors looking at new investments clearly will factor in a new regime,
whereas existing investors, whose decisions were based on the then prevailing
regime, may have great difficulty in accommodating retrospective changes. (Sub.
19, pp. 8-9)

Some changes in the institutional arrangements which are perceived as giving
rise to sovereign risk relate more to administration of policy than changes in
legislation or regulation. As was discussed in Chapter 4, existing state
legislation relating to the allocation of exploration permits and use of
pipelines has placed significant discretionary powers in the hands of
Ministers. Greater transparency and consistency in the administration of
existing legislation has the potential to reduce the degree of uncertainty facing
investors.
6.5.2 Optimising returns
In addition to managing risk, co-operative arrangements can increase returns
by minimising costs, while maximising the value of revenue. This leads to
joint use of some facilities, and unit agreements which co-ordinate the
development of different fields.
Tax structures
The long lead-times and pay back periods of gas projects make the tax
treatment of joint venture structures particularly attractive to participants.
Exploration and development can require expenditure for many years before
the project becomes profitable. For example, 24 years elapsed between initial
exploration and the North West Shelf project’s first domestic gas sales (Shell
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Australia, Sub. 9, p.1). Joint venture arrangements usually allow each
participant to claim its share of the expenses against the taxable income it
earns elsewhere in that year. In contrast, the early tax losses of a jointly owned
corporation can usually only be offset against future profits of that firm. As a
consequence, Shell Australia explained:
In Australia, joint ventures are usually unincorporated due to the tax treatment of
the income and expenditure of the individual participants. (Sub. 9, p. 1)

Common resource
Where several firms have rights to different areas of a single field, separate
extraction could increase the total cost. Gas migration creates an incentive for
each producer to produce as fast as possible, leading to overinvestment. This
provides the rationale for unitising fields. The South Australian Department of
Mines and Energy (SADME) has argued that:
While nature delivers gas fields in all degrees of complexity, each field behaves to
a greater or lesser degree as a single physical entity. Actions taken in one part of
the field will effect the behaviour of other parts of the field. (SADME 1994b, p. 1)

The need to coordinate exploitation of a common field provides a strong
rationale for joint production of a field and remains unchanged. This however,
does not provide a rationale for a single joint venture jointly producing over
several fields.
Economies of scale considerations
Economies of scale result when long-run average unit costs of production for
a firm decrease with increasing output. If this effect is strong enough it
produces a natural monopoly. Under these circumstances, supply by a single
plant will be most efficient.
Significant scale economies can be realised where it is feasible for a single
processing complex to service the needs of a number of gas producers in a
particular field or basin. This type of arrangement is used in many of the gas
producing basins across Australia. For instance, in the South Australian part
of the Cooper Basin, and in the Gippsland Basin, one processing complex
processes all the gas. These complexes are owned by the joint producers in
each basin who share the costs and output. However, while economies of scale
may make a single processing plant most efficient, it could be operated by an
independent entity. This entity could process gas on a toll basis, and need not
necessarily be owned or operated by the joint venture participants. For
example, the SACBUP plant also undertakes processing on a toll basis for
production by joint ventures outside the Unit Agreement area, although there
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is a high degree of common ownership between these joint ventures and the
Unit Agreement participants.3
Expertise/management factors
Petroleum exploration, development, and production requires a range of
specialised skills and expertise which may not be found within one firm. Skills
and expertise can in some cases be readily purchased— for example, by
licensing a technology or hiring consultants— and in other cases acquired by
bringing in participants who have the necessary attributes. A partner with a
proven record or a reputation to protect may increase the confidence of third
parties (such as potential financiers or customers) that the project will be able
to meet any contractual agreements.
Joint ventures [on the North West Shelf] have proven to be very successful
because they allow local and foreign firms to fully synergise their respective
complementary knowledge; the local participant provides the foreign partner with
knowledge of the ‘peculiarities’ associated with operating in the Australian
environment, and the foreign participant provides the necessary guidance and
knowledge to the local participant for the implementation of the new technology.
(Allen Consulting Group 1992, p. 24)

The extent to which developments in financial markets have changed the
importance of the sharing of expertise within a joint venture structure is
difficult to assess. The introduction of greater competition in finance markets
through the introduction of foreign banks, and the greater access to foreign
capital due to the relaxation of exchange controls, has led to greater
sophistication in financial markets. However, one of the petroleum industry’s
largest forays into debt markets was completed in January 1981 when
Woodside’s US$1.4 billion project financing facility was agreed to with a total
of 62 Australian and foreign banks. The expertise of the project participants
was a factor in assuring these lenders, in addition to extensive use of
contractors and consultants.
As individual companies become more technically competent, the rationale for
joint venture formation on the basis of shared expertise may diminish. For
example, BHP’s need for partners with offshore exploration expertise would
have diminished in the thirty years since it farmed out its permits to Esso.

3

SACBUP contend that having some, but not all, common parties between the south
west Queensland joint venture and SACBUP has made negotiating tolls for the
processing of gas from Queensland being supplied to PASA very difficult. They
suggest that having all common parties would be simplest, and no common parties the
next simplest, with some common ownership the most difficult. (Sub. 42, p. 24)
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There have been no significant changes affecting the value of
joint ventures as a mechanism for managing risks and lowering
costs in exploration and production.

6.6 Marketing arrangements
Transmission and distribution pipelines connect a number of gas producing
firms to many end users. However, in most instances production is joint and
the gas is delivered in the first instance to a single buyer, either a reticulator or
pipeline owner. As Jensen (1992) points out, the result is a degree of
interdependence in gas marketing which is unlike oil marketing.
It is relatively simple to introduce competition into oil marketing, since, in most
cases, it is not difficult to replace one supplier’s delivery system with that of
another. (p. 1007)

In principle, a large range of marketing arrangements are feasible for gas. The
outcomes that have evolved reflect the circumstances of buyers and sellers at
the time contracts were negotiated and their expectations of future supply,
demand, and institutional structures. In principle, producers can sell either
individually or jointly, either to pipeline operators, aggregators or end users,
such as industrial users or electricity generators. The contracts can be shortterm — as they are between distributors and most end users— or longer term
— such as the contracts between SACBUP and AGL. Long-term contracts
typically have some element of minimum purchase volume on a take-or-pay
basis, and outline the arrangements for price renegotiation.
6.6.1 Long-term contracts and opportunistic behaviour
This Section outlines how the features of the Australian gas industry have led
to prevailing marketing arrangements and explores the nature and impact of
changes in these features.
Long-term contracts have many benefits to both producers and buyers over
shorter term contracts. First, they reduce the number of times contracts are
negotiated and this may reduce costs. More importantly, they limit the scope
for opportunistic behaviour where one party takes advantage of the others’
dependence on it by demanding unreasonable terms.
Some common features of gas contracts include:
•

they are for long periods of time;

•

they have take-or-pay provisions;
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•

they have price arbitration provisions; and

•

reserves are dedicated to particular customers.

The difficulty of replacing a delivery system means that each of the
participants in the supply chain — gas producers, pipeline owners and
distributors — have large investments in fixed capital, much of which is
specific to that transaction, that is, sunk. Some degree of sunk costs are
prevalent in most fixed capital. What distinguishes the gas industry is the
extent of sunk costs and the long expected life of assets. As a result, if prices
in long-term contracts reflected only incremental production costs the
producers would not recover their sunk costs.
At the end of a contract the buyer and seller must renegotiate, and each can
face the prospect of essentially being held to ransom by the threat of not
renewing the relationship. This prospect is dramatically increased should an
alternative supplier (or buyer) emerge: the current supplier (buyer) has no
alternative use for its assets. Either party might be forced by the other to lower
prices below the average cost of supply (after including an allowance for sunk
costs and an associated risk premium). The risk of such opportunistic
behaviour can be addressed by vertical integration, but is generally mitigated
in gas markets by long-term contracts.
At the time the major contract is signed to develop a field, only the
expenditure associated with exploration is sunk. Consequently, at a minimum,
the long-term contract must provide a reasonable profit on the production and
pipeline transmission investment, as well as any additional exploration
necessary to fulfil the contract.
The combination of high fixed and sunk costs and single sellers facing single
buyers has led to long-term contracts specifying minimum volumes (on a takeor-pay basis) and provision for prices to be renegotiated at regular intervals.
Long-term contracts can be written to link gas prices to an end-user’s
alternative fuel choices, thereby ensuring the impact of any fluctuations in
prices is borne by the gas seller. However, it is more common in Australian
long-term gas contracts for much of the price risk to be shared. Contracts
allow for regular price renegotiation and provisions which specify that failure
to agree leads to independent arbitration based on a wide range of criteria,
such as the prices of competing fuels, and rates of inflation. SACBUP argued
that the price review clause in the AGL contract allows:
... submissions of AGL and its customers about Bass Strait [Gippsland Basin] field
prices and the need to compete with Victorian industry or [the] threat to relocate
business or manufacture to Victoria, [to] impact on the final outcome (Sub. 42, p.
17).
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The result is that the impact of changes in circumstances, such as a new
entrant supplying either gas or another fuel would be shared by the two
parties.
Take-or-pay provisions do not, however, pass all the volume risk onto the
buyer. SACBUP noted:
... producers [need to] construct facilities capable of producing at rates as high as
120 to 130 per cent of average contract level but with customers only being
obliged to take-or-pay for as low as 80 per cent of the contract level. This results in
a very significant over investment which must be paid for in the price. (Sub 42, p.
22)

First right of refusal and most-favoured nation clauses are also incorporated in
some contracts to protect each party. First right of refusal describes an
arrangement whereby a gas producer (or group of producers) has the initial
right to supply any extra gas required by the buyer. This is a disincentive for
exploration or production by other firms, since their market access is
diminished. Likewise, distributors may have first right of refusal to accept
extra gas produced. This protects the distributor by limiting the scope for its
own customers and suppliers to bypass it, and thereby place the distributor’s
ability to accept its contracted volume obligations in jeopardy. Most favoured
nation clauses require each party to offer its best price to its long-term partner
and are common provisions for gas contracts in the United States (see Box
6.4).
The provisions of the Letter of Agreement between AGL and SACBUP hinder
AGL acquisition of gas from other sources. The producers have first right of
refusal to supply any additional gas that AGL requires. If another producer
offers AGL additional gas at a lower price, AGL must give SACBUP the
opportunity to match that price and conditions, although AGL can purchase
additional gas elsewhere if the producers cannot match the price and other
terms.
Box 6.4: MFN clauses in United States natural gas contracts
A most favoured nation (MFN) clause, one of the most common pricing provisions in
long-term gas contracts between merchant pipelines and producers in the US, obliged
buyers (or sellers) to treat their trading partners symmetrically. This meant that gas
contract prices adjusted over time in response to newly signed gas contracts within a
geographically defined market.
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There is considerable disagreement as to the rationale for MFNs. Some economists
emphasised the anticompetitive effects of such pricing provisions, arguing that they
facilitated collusion in markets where there were few buyers. According to this view,
MFN clauses were used to support a pipeline cartel, whose interest was served by
price stability at some predetermined level. Price wars were avoided among
purchasers of gas, for if any pipeline increased the prices paid to producers, all would
have been obliged to do the same.
An alternative approach saw MFN clauses as having had beneficial effects for
efficiency by allowing long-term contracts to be responsive to market conditions.
Market conditions were reflected in other gas contract prices. In this view MFNs were
a means by which to rectify information asymmetries between producers and
pipelines. Prices paid to producers should be flexible, to reflect changes in
downstream demand. While it is likely that pipelines will have more reliable
information about the state of downstream demand than producers, they also have an
incentive to misrepresent this, acting opportunistically in order to appropriate producer
rents. However, MFN clauses prevented such behaviour, as information about market
conditions was reflected in any new contractual arrangements that pipelines entered
into. MFNs were thus efficiency enhancing, allowing price flexibility in potentially
rigid long-term contracts.

The Energy Working Group of the Gulf of Carpentaria/Mount Isa argued that
the pattern of contracts and common ownership across the South Australian
and south west Queensland Cooper Basin joint ventures led to common
pricing (Sub 13, p. 4). The Study is unaware of any formal arrangements
linking prices, although the price of gas from the South Australian Cooper
Basin supplied to Pipeline Authority of South Australia (PASA) and AGL has
been identical during some periods and has diverged during others. There
would seem to be little incentive for the suppliers in the south west
Queensland Cooper Basin to offer a significantly lower price than that
achieved by SACBUP as both joint ventures are able to sell their gas into the
same markets.
The scope for using government legislative power when disagreements occur
at a time of contract renewal was brought home to the Cooper Basin producers
in 1985. The South Australian Department of Mines and Energy (SADME)
stated in its submission that: “The Natural Gas (Interim Supply) Act(SA)
achieved its purpose of driving parties to a realistic negotiation, and was a
useful bargaining chip but did not distort any long-term decisions” (Sub. 20,
p. 4). SACBUP stated in their submission that:
The Natural Gas (Interim Supply) Act,1 985 (SA) and its effect on sanctity of
contract and sovereign risk is viewed by the Producers as the most significant
legislative change which affected their operations. (Sub. 17, p. 61)
... This Act fundamentally changed the then existing gas contracts including
legislating a reduction in a freely negotiated price. (Sub. 17, p. 64)
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During this period AGL sought an authorisation from the Trade Practice
Commission (TPC), allowing price negotiations to be conducted in Sydney to
minimise costs of representation at price negotiations and arbitration. Until
then price negotiations relied upon the exemptions from the relevant sections
of the Trade Practices Act 1974(Cwlth) provided by the South Australian
Cooper Basin (Ratification) Act 1975
. This legislation remains in force.
In the past, competition has often occurred between producers
in different joint ventures to supply major markets,
culminating in the parties to one joint venture signing exclusive
long-term contracts, containing take-or-pay clauses. This may
well have been an efficient outcome given the immature
markets and prevailing institutional structures.
The marketing of gas in Australia is still dominated by longterm supply contracts, some of the largest of which (Victoria
and New South Wales) date back to the initial phase of
development which occurred in the late-1960s and early-1970s,
but which are coming up for renewal in the next decade.
Proposed changes in access, further development of the
markets for gas, and the prospect of competing joint ventures
supplying major markets may see alternative types of contracts
emerge for some sales.
Existing contracts may hinder competition by preventing new
entrants from supplying distributors and end users committed
to long-term contracts.

6.6.2 Ensuring long-term security of supply
Long-term contracts are often necessary to underwrite a gas project’s large
initial capital investment. For the buyer, however, the commitment to a longterm contract both secures supply from one source while at the same time
precluding the possibility of supply from alternative sources. As a result,
buyers will typically only commit to long-term contracts when a degree of
forward reserves cover has been established thereby increasing the large
expenditures on exploration and proving up reserves that are required prior to
initial production (McArdle 1994, p. 20).
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Both parties face reserves risk4 — the risk that reserves will prove to be
different than expected— although the buyer is only exposed to the downside
risk of its supplier not being able to meet contractual commitments. The cost
of reducing this risk through undertaking exploration to find additional
reserves earlier, is largely borne by the producer although technical
developments have reduced the cost somewhat (see Chapter 3).
Where the buyer faces other potential suppliers who have the ability to
provide additional gas, the impact of downside reserves risk is diminished, as
alternative sources are available should the current supplier be unable to meet
commitments. Interconnection of additional supply sources to major markets,
would reduce the importance of reserve risks to some extent.
Moreover, with a number of potential suppliers the buyer is less subject to the
threat of “hold up” behaviour, reducing the incentives to commit over long
periods. It was the long-term commitment which led to the emergence of
reserves risk in the first place.
The participation of firms with proven expertise in similar projects may serve
to assure potential buyers. Moreover, a supplier with interests in a number of
markets has a reputation as a reliable supplier to protect. It may therefore have
a greater incentive to ensure that an individual buyer is not adversely affected
by the supplier’s inability to meet contractual agreements. Ramsay (1992)
noted that the increased investment in Woodside in 1985 by BHP and Shell
was considered very positive by both project lenders and the Japanese
utilities. The inclusion of Japanese participants in the export LNG phase of the
North West Project may also have reassured customers.
Concerns about future supplies are reflected in the terms of supply contracts.
In AGL’s application for the 1986 authorisation of the arrangements in the
Cooper Basin, the Trade Practices Commission (TPC) saw AGL as arguing that
the contractual arrangements needed to ensure that they:
... prevented the Producers from ‘double selling’ ie., entering into additional
contracts to supply the natural gas they have and relying on finding ‘new’ gas for
AGL. (TPC 1986a, p. 16)

There is some evidence that new long-term contracts being signed in the
United States, albeit with different pricing principles than those of the past,
largely reflect the need by some buyers for very reliable supply. While in the
past long-term contracts had a greater role in reducing the scope for ‘hold up’
behaviour and new contracts could be motivated by a desire to reduce price
4

This differs from exploration risk in that if the field turns out to be smaller than
expected in addition to the shortfall in revenue the producer could be liable for any
additional costs incurred by the buyer.
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risk, it appears minimising the cost of ensuring security of supply is the aim of
current long-term contracting (see Appendix G).
The emergence in the United States of spot markets— aided by many
industrial consumers with low fuel switching costs— has enabled empirical
investigation of the motivation behind long-term contracting and pricing
principles chosen in that market (Lyon and Hackett 1993). Spot markets grew
steadily from 5 per cent of total sales in 1983, to 75 per cent in 1988. However
they subsequently declined in importance, and were estimated to account for
35 to 40 per cent of sales by 1992. The reduction in the proportion of contracts
which are long-term suggests that open access has reduced the potential for
opportunistic behaviour by pipelines. Nevertheless, the level of long-term
contract prices — somewhat higher than the average spot price over the period
— suggests that concerns over reliability dominate their desire to minimise
price risk (Lyon and Hackett 1993). This is supported by the prevalence of
new long-term contracts with pricing linked to spot prices (see Appendix G).
Security of supply remains a concern of State Governments in Australia and is
reflected in their submissions to the Study, although controls on interstate
trade are no longer seen as the most effective policy instrument. Over the next
ten years, significant levels of uncontracted demand will emerge in major
consumption centres. As a result of these market opportunities, and the inprinciple adoption of a policy of improving access regimes, some gas
interconnections between states are now likely in the near future, rather than
merely possible as was the case in 1986. This limited deepening of gas
markets has enhanced the ability of markets to ensure reliable supply.
The ability of gas markets to assure reliable supply has been borne out by
developments in North American since 1986. Despite important differences
between gas markets in North America and Australia, the expectation that
arrangements relying on shorter-term contracts could function efficiently in
Australia has been increased.
6.6.3 Joint marketing
As discussed above, there has been little (if any) change in the incentives to
explore and produce jointly. Most gas in Australia is jointly marketed after
being produced jointly. As such, the most important decision about how best
to exploit what market power the gas field confers— how much to produce —
is made jointly.
Long-term gas contracts require each producer to commit to supply up to a
given volume when negotiating a price and other terms. Since the individual
partners receive a fixed share of the total output of the joint venture, this
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implies coming to an agreement with other parties about the total to be
produced. A producer could only unilaterally agree to supply significant
quantities of gas if it could be confident that it could secure gas from its joint
venture partners. A joint venture producer cannot increase planned supply to a
market without borrowing or buying that additional gas from other joint
venture participants, or getting the joint venture to increase output. In each
case the producer seeking to increase its sales from the joint venture can only
do so with the consent of the other joint venture parties (see Box 6.5).
Box 6.5: Joint production and market power
Joint ventures to produce gas commonly occur at the level of individual production
leases. As well, more complex joint ventures are formed when a number of leases,
each owned by a separate joint venture, are brought within cooperative arrangements
thus creating a “joint venture of joint ventures” as in the case of the South Australian
Cooper Basin Unit Agreement. This study argues that, in both cases, joint production
is the primary source of whatever market power joint venturers enjoy, not their joint
marketing.
At any given time an individual participant has rights to a given share of the joint
venture’s reserves and output. A producer cannot sustain an increase in its market
share over the long term. Any effort to increase market share in the short-run, by
definition, must lead to a smaller market share at some time in the future. Therefore
the only incentive to increase market share now (at the expense of market share later)
is if one believes prices now will be higher than those later.
Consider the following example:

5

•

A joint venture of five equal participants has reserves of 1000 PJ, producing at a
rate of 100 PJ per annum.

•

One of the producers seeks to sell more than its allotted 20 PJ per annum, say 40
PJ. It persuades the other joint venture participants to increase total production to
120 PJ per annum5 , with the lower cost producer lent the additional gas it requires
by its partners. As the joint venture has some market power, this would lower
prices of all gas sold over this period. After five years, the low cost producer has
sold a total of 200 PJ and can no longer make any additional sales as its remaining
reserves in the ground would just be sufficient to repay its existing borrowings.

•

In the second period, where the low cost producer is no longer an active party
having used up its allotment of gas, the higher cost producers would be expected
to cut back production, leading to higher prices. The low cost producer would not
reap any benefits from these higher prices (having chosen to sell its gas earlier
when it had caused prices to be lower).

•

This pattern of production would not be in the interests of the other producers
because by agreeing to increase production in the first period (with the additional
With production at 120PJ per annum, each producer is now producing at 24PJ per
annum. The lower cost producer is selling 40PJ and thus borrowing 16PJ per annum
from its partners. At the end of the fifth year is has produced 120PJ of its own,
borrowed 80PJ and has 80PJ left in the ground.
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output “lent” to the lower cost producer) they depressed the prices achieved for
their own allotments over that period.
•

Moreover, this would not be in the interests of consumers, because the only
impact will be lower prices in the short term, at the expense of higher prices in the
longer term.

To the extent that joint production has conferred on the participants the benefits of
market power, enforcing separate marketing can not be expected to diminish this
power. The impact of borrow and loan arrangements on market power over the long
term is negligible as the supply of each participant (and hence its market share over
the life of the joint venture) is determined by its share of the joint venture’s reserves.
The would be “maverick” producer is a captive of the other members of the joint
venture, since it cannot choose to produce any gas from the joint venture
independently of its joint venture partners. If they do not consider the deal to be in
their interests they can veto it. They can do this by not agreeing to any extra
production, or refusing to ‘lend’ their gas. As a consequence, borrow and loan
arrangements are only likely to be undertaken under such terms and conditions as to
share the benefits among all the participants. This would then essentially duplicate
joint marketing.
In summary, it is not possible for a joint venture participant to initiate competition for
market share of other joint venture participants — except with their permission!

Some end users remain sceptical about the benefits of joint ventures extending
past the exploration stage. Australian Paper stated:
In the case of exploration there is certainly a case to be made for diluting the risk
involved by including a number of joint venture partners. However, at the other
stages (production, processing, transmission and distribution) joint ventures would
seem to be favoured as a means of limiting competition (maximising market
power). (Sub. 10, p. 2)

Refusing to allow new suppliers— for whom joint production is most efficient
— to market as a group could, however, raise the costs and/or risks of entering
gas production. This could have a perverse effect on the level of field on field
competition by potentially discouraging new entrants. For example, individual
marketing could raise transactions costs, particularly for smaller participants
(SACBUP, Sub. 17, p. 34). A number of submissions, including SACBUP and
Boral, pointed to the role performed by joint sale in aggregating a sufficient
volume necessary to service long term contracts.
McArdle (1994) pointed out some of the problems when he noted that while
the Cooper Basin Unit Agreement does not market gas, it does extend further
than most into the marketing realm.
Clearly, when you have to create a joint venture specifically to meet the
obligations of the participants under sales contracts, you can’t then have that same
joint venture ignore those obligations. For example, the gas production rates in the
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South Australian Unit Joint Venture are the rates necessary to meet the contractual
obligations, not some arbitrary rate that the participants can vote on. (p. 17)

The difficulties of separate marketing of gas jointly produced in an
environment characterised by long term and exclusive contracts were
addressed in a 1994 SADME submission to the TPC:
The essence of the difficulty with independent disposal of gas as against liquid
products is a combination of the very high cost of storage of significant quantities
of gas, the need in Australia to dispose of gas under long term contracts and the
difficulty of supplying third party product against the contract. In the absence of
agreement to jointly dispose of gas there would have to be a system of agreements
on borrowing and loan of entitlement of gas. However, the costs of recovery and
producing gas do vary significantly with the state of depletion of the fields.
Therefore it is difficult to calculate the relationship between gas now and gas
sometime in the future. (SADME 1994b, p. 3)

In several submissions, it was argued that the extent of individual marketing
would be constrained by joint production. Further, the process by which joint
production is agreed would make the enforcement of truly individual
marketing difficult. SADME (1994b) further argued in a recent submission to
the TPC:
If independent sales by each company are mandated, in addition to the direct
increased costs and the costs of allocation, costs would also be incurred in
ensuring compliance with independent sales. The number of sellers and buyers is
probably in the range where cartels are favoured by rational behaviour. Both the
companies and the State would probably incur costs in ensuring cartels do not
arise. (p. 4)

Many Study participants contended that, while feasible, independent disposal
of gas jointly produced is less efficient, in part due to the difficulty of storing
gas (see Box 6.6).

Box 6.6: Gas Storage
In a number of submissions to the Study it was suggested that the high cost of longterm gas storage in Australia hindered joint venture participants marketing separately.
SACBUP argued:
“In practical terms the production of gas in joint venture leads inevitably to joint
marketing, particularly because no economically viable method exists for storing
natural gas owned by a producer which has not managed to dispose of its share of
production. The non-economic viability of gas storage is caused not only by the
costs incurred but also by a number of technical and practical difficulties, such as
the significant energy used in storing the gas and losses incurred in the storage
process.” (Sub. 17, p. 29)
However, while storage provides an alternative to borrow and loan agreements in
allowing the share of output of individual participants and their sales to diverge for
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periods, in an environment where long term contracts to few buyers are the norm it is
unclear how lower storage costs would have a significant impact. If physical storage
costs were zero and there were still long-term contracts to few buyers, then the
producer who had not contracted to sell all its gas to buyers would still bear the
financial opportunity cost of not selling its gas. This would create an incentive to use
borrow and loan contracts which move producers closer to joint marketing.
In an environment where there is significant utilisation of shorter-term contracts,
physical borrow and loan contracts could be less complex, making the cost of storage
less of a hindrance to individual marketing.

Some Study participants, primarily gas consumers, argued that the difficulty
of separate disposal of jointly produced gas is overstated. Incitec provided
information on the Canadian industry where joint production and separate
marketing has evolved following deregulation of natural gas markets. Incitec
provide correspondence from Macleod Dixon which stated that a standard
Canadian industry agreement which is used in 95per cent of joint producing
reservoirs contains provisions that apply should imbalances occur which
would require borrowing and loan arrangements (Sub. 31, App.2). The extent
to which the presence of an active spot gas market of North America facilitates
these arrangements is not clear to the study.
Bridge Oil described their experience with borrow and loan swap
arrangements, in conjunction with separate marketing of the output of their
joint venture with Petroz in the Surat Basin.
It is understood that this is the only example of such marketing in Australia and it
has not been without its difficulties. In fact, if the situation arose again Bridge Oil
would do all they could to avoid separate marketing. The reason being it is very
difficult for one party to sell its share of gas to a customer and for the other party
(in this instance only the two in the joint venture) to sell its share of gas. This is
despite the fact that Bridge Oil and Petroz sell to five customers in the Queensland
market. (Sub. 14, p. 2)

It seems unlikely that individual marketing would be as difficult in markets
where producers face a far larger number of significant buyers. For example,
New South Wales contains 28 end users who consume 0.5 PJ or more per
annum, and more than 90 who consume 0.1 PJ or more (see Chapter 2). If the
pipeline connecting the south west Queensland Cooper Basin to Brisbane goes
ahead, the Cooper Basin would be connected to end-users in Queensland,
South Australia and New South Wales, more than 150 of whom currently
consume 0.1 PJ or more per annum.
The advantage of a joint venture structure in accommodating and allowing
greater flexibility to firms with different preferences and expectations also
leads to different tensions within the venture compared to participation in an
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incorporated entity or a partnership. McArdle (1994), noted ‘In the case of
unincorporated joint ventures, the smaller participant tends to have a greater
voice than as minor shareholder in a company.’ (p.14) In a number of
submissions to the Study, it was also noted that the benefits of jointly
marketing the output of joint ventures provided a vehicle for smaller firms to
effectively participate in petroleum exploration.
Under a successful open access regime a single joint venture supplying a
region would face a large number of buyers. Within a single joint venture,
joint venture producers cannot effectively compete with each other for market
share because their share of production, and thus market shares in terms of gas
volumes, are fixed. However, there could be constrained competition for a
share of the potential revenue from that region with joint venture participants
competing by offering different pricing regimes or services. The different
participants in the joint venture may offer different terms to different
customers based on each participant’s preferences (high risk/low risk) and
expectations of future prices and the preferences of customers. However, joint
production would remain the source of the producers’ market power. This
competition could yield benefits to consumers, in terms of improved service,
even in the absence of competition for aggregate market volume.
A number of large users asserted that the willingness of gas producers to meet
their specific needs has not been high. While these are legitimate concerns,
particularly when facing a monopoly supplier, the study has no way of
assessing whether the unmet demands of the end users are reasonable.
Any market power available to producers acting jointly is
inherent in the exploration and production leases they
collectively control. It is exercised when the pricing, extent
and/or other terms of gas supply are determined, for the
duration of the supply contract. It can be exercised by joint
venturers marketing jointly and so collectively determining the
price and/or quantity of gas they are prepared to sell. However
joint producers can still exercise whatever market power is
inherent in their leases even when marketing separately. They
can do so by determining the quantity and terms on which gas
is made available for (separate) marketing.
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COMPETITION BETWEEN GAS SELLERS

The focus in the previous Chapter was on joint production and marketing
arrangements. This Chapter discusses those elements of the gas industry which
constrain competition and focuses on developments since 1986 which have
produced, or offer substantial prospects of a qualitative change in, competitive
conditions in the industry. These include:
competition, or the prospect of competition, between gas producers
(including coal bed methane producers) has increased ;
access arrangements to tra nsmission and distribution networks have
changed; and
there have been several changes in vertical integration in the industry.

7.1 Introduction
There are several stages in the gas supply chain. Some are more competitive
than others (both actually and potentially). Competition is not always desirable:
in fact, it may sometimes lead to wasteful duplication of infrastructure. Where
strong economies of scale exist, it will generally be more efficient to have fewer
competing players in an industry. Natural monopolies represent the extreme end
of this spectrum and characterise both transmission and distribution.
The natural gas industry began in Australia with arrangements focussed upon
securing the resource for markets. Competitiveness between gas suppliers was
therefore a secondary issue compared with funding the large investment
involved in production, processing, and pipeline infrastructure. From these
beginnings, a chain of bilateral monopolies grew, reinforced by long-term
contracts underwriting the necessary investment. There has been no ongoing
competition between supply sources for particular geographic regions.
Due to the high costs of producing, transporting, and receiving liquefied natural
gas (LNG), the domestic gas industry faces no effective competition from
imported gas.
Recently, governments have become interested in transforming the industry
from its current monopolistic structure to one which is more competitive.
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7.1.1 Competition within the gas industry
Competing energy and feedstock products constrain the market power of gas
suppliers to some extent. However, there may be scope for competition within
the gas industry to reduce prices and improve services further.
Competition within a number of stages in the gas industry may be affected by
various factors, including:
•

natural monopolies in transmission and distribution infrastructure (discussed
in Chapter 3) which limit competition and may provide substantial market
power to infrastructure owners;

•

regulatory barriers which may limit entry, for example, via exclusive
distribution franchises;

•

horizontal integration which may also limit competition between sellers,
both between fields, and between basins. This is discussed more fully in
Section 7.2.2;

•

long-term contracts tying existing buyers and sellers together which may
limit the scope for new entry for the term of such contracts;

•

vertical integration, when extended into a natural monopoly link in the
supply chain, which also restrict competition (discussed in Section 7.2.4);
and

•

the availability of gas substitutes (discussed in Chapter 5) placing limits on
the market power of all gas sellers, at least in the long run.

7.2 Developments in competition
Changes affecting the end use of gas (and so competition between gas and other
energy products) have been discussed in Chapter 5. The most significant
changes affecting competition in the gas industry have been:
•

increased competition or potential for competition between producers
(including coal bed methane producers);

•

policy and regulatory changes, including legislation for access to
transmission and distribution infrastructure; and

•

changes in vertical and horizontal integration within the ga s industry.
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7.2.1 The nature of competition between producers
This study refers at times to “indirect” and “ongoing” competition between
producers.
Indirect competition refers to the bidding processes which occur before longterm contracts are signed, and before any pipeline infrastructure has been built
to give effect to such contracts. For example, indirect competition occurred
before the Moomba to Sydney pipeline was built, between the Gippsland and
the Cooper Basin producers. As noted by BHP:
In recent years, basin to basin competition has occurred more regularly as portions of
future state demand became contestable. For example, the South Australian gas supply
from south west Queensland followed negotiations with a number of other basins. (Sub.
18, p. 3)

To a large extent the competitive benefits of this bidding phase are locked in for
the duration of such contracts (subject to the terms of the contract between the
parties and the subsequent arbitrations according to those terms).
Once contracts are signed and pipeline infrastructure is built, the nature of any
further competition between producers changes. If the producers are in different
geographic locations, the incumbent has pipeline access to the market, and the
other does not. Even though the unsuccessful producer may compete for
residual market share, this may not be large enough to underwrite a pipeline
interconnection. This may give the successful producer some degree of market
power.
If a pipeline interconnection does occur, and the initially unsuccessful bidder is
connected to the market, competition between such a producer and the
incumbent is described by the Study as direct or “ongoing”. Clearly, in these
circumstances any uncontracted demand may be contested by both producers. It
also means that when the long-term contract of the incumbent expires, the entire
market is open to competition, with neither producer being at a disadvantage
due to a lack of pipeline access.
Ongoing competition can also occur when different producers are
geographically close to the same pipeline, as occurs in Western Australia and
Queensland (see below).

129

AUSTRALIAN GAS INDUSTRY AND MARKETS

Competition can occur between gas producers in several ways.
•

“Indirect" producer competition can occur when producers
in different basins compete for long-term contracts to supply
a major market. Generally, once concluded such contracts
present longer term barriers to entry. The anticompetitive
consequences of these barriers are diminished to the extent
that there was indirect competition when the contract was
agreed.

•

“Direct” or “ongoing” competition can only occur in a
market if producers who are independent of each other have
access to haulage infrastructure connecting them to that
market. Thus, ongoing producer competition can occur
between producers controlling different fields within a single
basin or between producers in different basins each of which
has haulage access to the same major market(s). Currently
these conditions are found only in Western Australia and
Queensland.

7.2.2 Ongoing competition between producers
Ongoing competition between producers can occur in three ways:
•

between fields within basins;

•

between basins through new pipeline connections to demand centres; and

•

by large-scale development of alternative methane production, such as coal
bed methane (and at a much more marginal level, landfill gas).

A great deal of market power may be eroded by the addition of only a single
competitor (Evans & Kessides, 1993), as was the case in Australia, for instance,
where the entry of Optus appears to have lowered prices substantially (Industry
Commission 1994, pp. 71-72).
In Queensland, joint ventures in the Bowen and Surat basins compete against
one another. However, as the reserves of these basins decline, it is now planned
that Queensland’s gas needs will be supplied from the Cooper Basin, and
intrabasin competition may not be replicated.
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Ongoing competition between independent producers (both
between and within basins) has intensified in Western Australia
since 1986 as a result of new projects coming on stream in the
Carnarvon Basin with relatively easy access to existing pipelines.
In Queensland, such competition existed between fields in the
Bowen and Surat basins in 1986 but is declining rapidly as these
basins run down reserves and dependence shifts to supply from
the south west Queensland unit producers. In other major
markets, there was no ongoing producer competition in 1986 and
this has not changed.
Intrabasin competition
In 1986, competition between joint ventures within a basin for the supply of gas
was a feature of gas markets only in Queensland.
On the other hand, the Gippsland and Cooper basins were dominated in 1986 by
firms acting co-operatively and without direct competition from other
independent producers. This situation is largely unchanged today.
While further joint venture producer groups have emerged in the Cooper Basin
since 1986, these have substantially similar ownership to SACBUP. Hence the
potential for benefits from intrabasin competition are severely constrained.
These new joint venture suppliers from the Cooper Basin with similar
ownership to SACBUP include:
•

the Patchawarra South West and Murta Murta blocks, both of which are
within the boundaries of the South Australia exploration permits held by
Santos and Delhi, but outside the area subject to the South Australian
Cooper Basin Unit Agreement. Supply to the Pipeline Authority of South
Australia (PASA) from these blocks commenced in 1989, with the gas
processed for a fee through the Moomba processing facility; and

•

areas in the south west Queensland portion of the Cooper Basin which
have been brought into production. Currently proven economic reserves
are estimated at around 1200 petajoules, but “proven and probable reserves
could well approach those of the South Australian portion of the basin
once further exploration occurs (Sub. 32, p.11)”.

Ongoing intrabasin competition has developed in the Carnarvon Basin between
the North West Shelf project and the Harriet, Griffin and Tubridgi joint
ventures.
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Intrabasin competition and the allocation of permits
The control of gas basins by particular producer groups is influenced by permit
allocation and relinquishment systems.
An example of how relinquishment has operated to increase potential
competition is provided by events in south west Queensland. MIM took up a
permit area in south west Queensland relinquished by Santos and Delhi, and in
1994, initial drilling revealed reserves of the order of 300 petajoules, compared
with the 1200 petajoules of proven and probable reserves held by the South
West Queensland Gas Unit (Queensland Government, Sub. 32, pp. 11 and 13).
However, no commitment has been made by MIM to bring the gas into
production
This development was significant for two reasons. Firstly, it was undertaken by
one firm, even though it was a relatively small investment for a large diversified
resources company. Secondly, it offers the potential for a gas producer to
emerge in the Cooper Basin which is quite independent of SACBUP.
Considerable interest has also been shown by a number of parties in taking up
any acreage relinquished from the renewal of the main permit held by Santos
and Delhi in south west Queensland. The lease formally expired at the end of
1994, and Santos and Delhi have applied for its extension. A decision on this
permit is pending. This may also increase producer competition if it is secured
by interests independent of the Cooper Basin joint venturers and commercial
reserves of gas are found.
The relinquishment system will have a particular impact on the Cooper Basin
when the main exploration permits held by Santos and Delhi expire in 1999.
Depending on the interest shown by other parties and the processes adopted by
the South Australian Government for the issuing of new permits to this area, the
potential exists for other independent producers to emerge in the Cooper Basin.
Because of the high cost of transporting gas, permit systems for gas exploration
and production affect competition in the industry far more than they do in other
industries, such as coal, other minerals, or oil. Where a single basin is likely to
be the only source of supply to a particular region, a single joint venture
holding permits to the most prospective areas may be able to command
significant market power. Where demand centres are connected to more than
one basin, intrabasin concentration of ownership assumes a diminished
significance (although transport costs still may afford some degree of natural
protection over very large distances).
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While a high level of profitability by a firm or number of firms within an
industry may sometimes result from an undesirable lack of competition, it may
also reflect other factors. As the Commonwealth Treasury (1991) noted:
In order to compensate for operation in relatively risky industries, for chancing
innovation and for risking the introduction of new products, it is necessary for rewards
to be commensurably great ... To maintain a business, the production costs of failures
and the ‘overheads’ of the firm must be covered by ‘excess’ profits on the successes.
Recognising that business decisions made now relate to the uncertain world of the
future, it may be necessary to take actions which, at least in the short term, constrain
competition as more traditionally defined in order to foster a more dynamic kind of
competition. For example, it may be desirable to provide a system of property rights for
successful inventions, research and mining rights to successful mineral exploration if
future research and exploration are to be encouraged. (p.6)

On the other hand, it is both unnecessary and economically harmful to provide
the owners of a resource with more market power than is necessary to induce
their exploration in the first place. Judging the precise size of the reward which
should be available to successful explorers is no more exact a science than
judging the appropriate length of patents. In this regard, certain aspects of
existing leasing regimes play roles which are analogous to the time limitation
on patents — setting a boundary on the rewards available to those who are
successful.
Thus, unless sufficient incentives to explore would not otherwise be available, it
is advisable for policy makers to seek to facilitate competition between gas
producers. Given the cost of establishing the pipelines necessary to facilitate
ongoing interbasin competition, there is merit in seeking to facilitate
competition between fields within basins. This can be done by giving higher
priority to the emergence of competing producers within the relevant basin,
both when exploration leases are first allocated and when they are reallocated
following relinquishment. However, this strategy is unlikely to provide
competitive benefits if oil is subsequently discovered without gas, as oil
discoveries give lessees little market power.
This Study is unable to say whether the exploration leases originally obtained in
the major Australian gas basins provided unnecessarily large incentives to bring
about exploration; nor can it specify the extent (if any) to which competition to
explore in these basins should be considered to have competed away the rents
implicit in the exploration leases which were granted.
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The prospect of increased ongoing and indirect competition
between gas producers has been improved by discoveries by
competing producers including where this has occurred as a
consequence of relinquishment and reallocation of exploration
permits.
Interbasin competition
Producer competition may also occur between basins. For example, the Beharra
Springs and WAPET joint ventures in the Perth Basin are competitors to
Carnarvon Basin producers in Western Australia.
New pipelines
In most markets in Australia, substantial additional pipeline infrastructure will
need to be built before basins can compete directly. There are several planned
and proposed pipelines which would bring about greater interconnection of the
gas industry. In BHP’s view, the three critical pipelines required to constitute a
southern and eastern grid are:
•

a southern link from Victoria to South Australia;

•

a south-eastern link from Victoria to New South Wales; and

•

an eastern link within Queensland or from New South Wales to Queensland, or
both. (BHP, Sub. 18, p. 4)

Pipeline interconnection between basins would greatly enhance the possibility
of direct producer competition in the gas industry.
A south-eastern link would create competition between the Cooper Basin and
the Gippsland producers for gas supply to New South Wales. BHP (in
conjunction with Westcoast Energy) is currently evaluating the feasibility of a
pipeline connection between the Gippsland Basin and Sydney, and assessing
corridor routes. It is estimated that assessment and approvals processes will take
12 to 18 months (Sub. 18, p. 4).
A southern link could connect Adelaide to the offshore Minerva field and
(potentially) the onshore fields in the Otway Basin. Minerva could also be
connected to Melbourne. Known gas reserves in the Minerva field were
upgraded in 1993, and may be developed by the operator, BHP, in the near
future. Although currently known reserves are still relatively small, the Minerva
field may become an important competitive influence in a more interconnected
south eastern market. In this respect, BHP’s cross-ownership in the Gippsland
Basin may constrain competition with BHP’s Minerva interest.
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The idea of pipeline interconnection is not new. As AGL noted:
No changes have occurred in the New South Wales gas industry in recent years which
could not have been reasonably foreseen in the mid 1980s. For instance, the
construction of a Bass Strait [Gippsland Basin] New South Wales pipeline is shown in
the AGA Supply Demand Study 1985 ... (Sub. 11, p. 3)

SACBUP (Sub. 17) and Esso (Sub. 12) make similar remarks, and argue that
pipelines alone will not make the gas industry more competitive.
A National Grid, and all that the expression infers, requires more than a series of simple
lines on a map. Even if those lines are ultimately representative of real pipelines, this
will not translate into the competitive environment that seems to be imagined. The
competitive environment will be determined more by the existence of uncontracted
reserves, unsatisfied demand and contract negotiations, than by the mere existence of
pipelines. (SACBUP, Sub. 17, p. 20)

However, perceptions of their likelihood do seem to have changed. Now that
the expiry date of existing long-term contracts is drawing near, there is greater
potential for interbasin competition and the COAG commitment to free and fair
trade between states has significantly reduced — though not eliminated — the
prospect that states will restrict inter-state trade. Free and fair trade also relies
on successful access regimes to pipelines and distribution systems, which have
yet to be tested. As demand grows, there is a greater likelihood that prospective
pipelines could achieve threshold throughput levels to make the project viable.
New pipelines are unlikely to go ahead until marketing has been undertaken and
purchasers’ commitments have been made (Esso, Sub. 12, pp. 7-8).
The large up front expenditure necessary for a new supplier to enter a major
consuming region still requires some guaranteed long-term income flow to
underpin financing arrangements. Boral noted in its submission to the study
that:
... the initial development of an area requires large supplies (as aggregated through a
joint venture) and large users (as aggregated through a distributor) to contract for
substantial volumes of gas over a long time frame to underwrite the infrastructure and
development investments required. (Sub. 33, p. 3)

Esso emphasised the importance of customers committing to long-term
contracts when it noted:
Several New South Wales customers have sought supplies from Gippsland. One
difficulty often encountered is that the potential buyers do not want to assume any of
the risk of supply, such as via long-term take-or-pay arrangements. Their preoccupation is with a lower price and all other terms no less favourable than those
offered by the utility. (Sub. 12, p. 21)

The South Australian Department of Mines and Energy (SADME) submission
to the Study stated:
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The discovery of Minerva gas and the potential uncontracted demand for gas in South
Australia creates a window of opportunity for the South Australian demand for gas to
be supplied by two sources which are independent both geographically and in
ownership. (Sub. 20, p. 1)

It is here that developments since 1986 in the electricity industry have a
bearing. In the past, long-term contracts to supply electricity generation have
underpinned gas pipelines, for example, the pipelines supplying Darwin and
Adelaide. Removal of restrictions on using gas for electricity generation in
some states (see Chapter 5), the possibility of measures being introduced to
reduce emissions to address the greenhouse issue (see Appendix E), and greater
opportunities for cogeneration through improvements in technology and access
to the electricity grid (see Chapter 5) are likely to see a considerable expansion
in gas powered electricity generation, particularly in states such as South
Australia and Victoria with poor access to black coal. The submission from
SADME noted:
The development of plans for a competitive electricity supply industry has led to active
consideration of gas (for example co-generation plants) supplying more of the fuel for
power generation. The development of single large users of gas with a high sunk cost
(and therefore an incentive to enter into long-term contracts) is important in facilitating
the entry of new sources of gas into a market. (Sub. 20, p. 3)

Regulatory changes and end-use developments (discussed in Chapters 4 and 5)
have increased the probability of new gas-fired electricity generators and
cogenerators being built within the next few years. Contracts with these new
firms may help underwrite new pipeline developments. For example, Sithe
Industries (a new cogeneration project in Smithfield) has a contract with BHP
to buy 10 PJ per annum. The source of this gas is a matter for BHP to decide.
To reduce risks associated with delays in connecting Victoria to New South
Wales (or perhaps from Minerva or even coal bed methane), BHP has arranged
interim agreements from 1996 to 2000 with AGL to deliver up to 10 PJ per
annum to the Smithfield site, or other locations as agreed. In the event of BHP
being able to use its own gas to fulfil the Sithe contract, BHP will not buy gas
from AGL (Sub. 39, pp. 1 and 2).
Electricity generators may also be particularly sensitive to supply reliability.
While Australian pipelines have an exemplary record in reliability, an
additional source of supply linked by an alternative pipeline may be seen to
reduce any residual risks of supply failure, and so may increase demand.
Another means by which electricity generators traditionally mitigate reliability
risks is via long-term contracts. The 20 year contract signed by Sithe and BHP
is an example of this.
Pacific Power (Sub. 8, p.2) noted that a 1000 MW combined cycle electricity
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generation plant operated in base load duty would require around 50 PJ of gas,
which could provide the economic basis for the construction of a new pipeline
to New South Wales.
Box 7.1 outlines some modelling work undertaken for the study which indicates
the general direction in which a competitive market may adjust to the removal
of restrictions on interstate trade and the use of gas. It should be noted,
however, that it does not reflect changes in competition between individual
producers within a basin.
Box 7.1: The MENSA Model of the Australian Energy System
MENSA is a multi-period linear programming model which contains detailed economic
and technical characteristics of a comprehensive set of energy extraction, conversion and
end-use technologies. Consumption of energy services are specified exogenously (that is
from outside the model) over the time and typically, these services can be provided by a
number of alternative technologies which may involve the utilisation of different fuels. The
model determines the combination or configuration of these technologies, devices and
fuels, etc. that represents the least-cost means of providing energy services.
The benefits of a doubling in probable reserves in the Cooper and Gippsland basins, new
gas and electricity connections, and a restriction on greenhouse gas emissions to 1990
levels are estimated by comparing the least-cost solutions of models containing these
specifications to a version which does not.
The estimated benefits (Net Present Value over 35 years in 1990 prices) of new interstate
gas connections are about $1.0 billion, and new interstate electricity connections about $0.5
billion. The benefit of allowing interstate trade in both gas and electricity is about $1.5
billion, increasing to over $2.0 billion if probable gas reserves in the Cooper and Gippsland
basins are doubled. New electricity and gas connections would reduce the cost of meeting a
greenhouse gas emission constraint set at 1990 levels by around $3.8 billion (without
additional gas reserves). There would be higher cost savings if there were not excess
generating capacity in several States. Investment does not occur until existing capacities
can no longer accommodate growth in electricity demand and the retirement of old plants.
In general, structural changes begin to take place early next decade and the cost savings are
therefore heavily discounted.
Outcomes vary between states, reflecting differences in relative costs of coal and gas
delivered to market and the relative cost of the technologies using these fuels.
• Western Australia has abundant North West Shelf gas reserves and new gas
interconnections have little effect on its optimal mix of gas and black coal plants. The
initial mix is weighted towards coal technology. However, abundant gas reserves and the
relative cost of gas and coal generation technologies means that gas technologies are chosen
for future generating requirements.
• Similarly, Victoria expands gas-fired electricity capacity (independent of new
connections) because of the availability of gas from Gippsland Basin and the capital
expense of brown coal plants. New gas connections increase the opportunity cost of gas in
Victoria, while slowing the rate at which gas fuelled plants are built, favouring a slightly
lower proportion of gas fuelled electricity generation.
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• New gas connections to the Gippsland Basin provide Queensland and New South
Wales with access to additional gas, allowing the opportunity cost to fall. As a result, they
increase their use of gas for peak-load power in the first half of the study period. In the
second half, the opportunity cost for gas rises as reserves are depleted and they reduce their
use of gas in power generation.
• With high cost brown coal reserves, the proximity of the Cooper Basin to New South
Wales and Queensland, and the proximity of Minerva to South Australia, South Australia’s
use of gas in electricity generation is highly sensitive to gas interconnections. Without new
gas connections, South Australia uses its gas plants extensively only in the first half of the
study period. With new gas connections, gas plants are used extensively over the entire
study period, although this is tempered by the rising opportunity cost of gas over time.

The prospect of increased ongoing and indirect competition
between gas producers has been improved by the expiry within
the next decade of several existing long-term contracts
Indirect producer competition is intensifying in the Sydney
market as the long-term contracts which underwrote the
Moomba to Sydney pipeline move closer to expiry. Indirect
competition occurred recently in Adelaide where the Pipeline
Authority of South Australia negotiated with producers in
several basins before proceeding to secure supply from south
west Queensland Cooper Basin producers.
Alternative gas production
An alternative potential source of supply could be in the form of coal bed
methane (CBM)(discussed in Chapter 3). If successfully developed on a large
scale, CBM could have an impact on competition similar to the connection of a
new conventional natural gas basin to an existing demand centre. CBM is
located in the Bowen and Sydney basins, which are close to major demand
centres and existing pipelines.
BHP and AGL’s interests in CBM development may raise horizontal and
vertical integration issues in the event that large-scale production is ever
achieved. However, each firm is independent of the Cooper Basin producers
whose gas sales into New South Wales and Queensland are currently most
likely to be affected by CBM development.
The prospect of increased ongoing and indirect competition
between gas producers has been improved by the potential for
large scale development of coal bed methane.
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Ownership constraints on producer competition
Horizontal integration facilitates the achievement of economies of scale.
However, a horizontally integrated firm is more likely to be able to exercise
market power where significant barriers to entry exist — such as in the gas
industry.
In Australia, ongoing competition between fields or basins, pipeline owners and
distribution networks is very limited at present. Although, at the margin there
may be some competition to attract incremental use or new investments by
industrial users of gas. Accordingly, cross-ownership between producers in
different basins is unlikely to have any effect on direct competition at present,
but it may affect indirect competition. However, if the pipeline network
developed to permit interbasin competition, then horizontal integration between
basins may also restrict direct competition.
Table 7.1 below describes the ownership of production licences in various
basins and fields in 1994. It shows considerable cross-ownership of fields and
basins, with Esso, BHP, Santos, and Boral being the most significantly
horizontally integrated companies.
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Table 7.1 Field/Basin production licence ownership 1994
Field/Basin

Santos

Esso

BHP
Petroleum
%
%

%
Cooper/Eromanga
CBJV Unitised area
Patchawarra SW
Murta Murta
SWQJV Unitised area
Surat/Bowen
Denison Trough
Gippsland
Otway
Minerva
Carnarvon
North Rankin, Goodwyn, Angel
(inc. Woodside: 19.4 per cent)
Amadeus
Palm Valley
(inc. Magellan: 50.8 per cent)
Mereenie - 4
(inc. Magellan: 30.0 per cent)
Mereenie - 5
(inc. Magellan: 35.0 per cent)
Sources:

Boral Parker &
Parsley
%
%

Other

Total

%

%

58.4
45.0
54.3
58.0
27.0
50.0
-

19.7
15.0
27.0
23.0
50.0

50.0

15.7
30.0
14.0
17.0
40.0
50.0
-

1.0
33.0
-

5.3
10.0
4.8
2.0
-

100.0
100.0
100.0
100.0
100.0
100.0
100.0

-

-

90.0

-

10.0

-

100.0

-

-

15.0

-

-

85.0

100.0

37.4

-

-

-

-

62.6

100.0

65.0

-

-

-

-

35.0

100.0

65.0

-

-

-

-

35.0

100.0

Incitec, Sub. 31, p. 33
BRS 1994a, pp. 119-33
Santos, Annual Report 1993, p.35.

Since 1984, Santos (SACBUP Sub. 17, pp. 35-36) has acquired:
•

Reef Oil N.L. in 1984;

•

Alliance Oil Development Australia N.L. in 1985;

•

Total Exploration Australia Pty Ltd in 1987;

•

Vamgas Limited in 1987;

•

Latec Investments Ltd. in 1987; and

•

AGL Petroleum’s upstream interests at the end of 1992.

SADME noted that:
Whilst small players have disappeared in the downturn in the industry experienced
since 1986, their disappearance has not had an important effect. As well as industry
wide economic forces rationalising the industry over the last 10 years, it is also to be
expected that minority players in a joint venture will take the option of capitalising their
profits from time to time. (Sub. 20, p. 3)
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Santos’ more concentrated ownership in the Cooper Basin does not appear to
have had a substantial impact on competition. As SACBUP noted (Sub. 17,
p.36), the difference in competitive implications between arrangements among
the South Australian Cooper Basin producers and a monopoly is difficult to
discern. However, the increasing dominance of Santos in the joint venture(s)
reduces the scope for rivalrous behaviour among the participants, and it reduces
the prospects of subsequently reducing horizontal integration in the Cooper
Basin.
Through the purchase of AGL’s exploration and production interests, Santos
has interests in the Denison Trough and Surat Basin giving it a substantial
majority ownership in the Roma gas fields supplying Brisbane. It also has a
large equity ownership of the production interests in the Amadeus Basin in the
Northern Territory. As in the case of Boral, possible connection with the South
West Queensland Gas Unit would increase Santos’ horizontal integration in the
Queensland gas market, but the rapid decline in Bowen/Surat reserves minimise
the anti-competitive effects of such circumstances over the medium term.
Other movements within the Cooper Basin have been:
•

The South Australian Oil and Gas Corporation (100 per cent owned by the
South Australian Government) was merged with the South Australian Gas
Company (formerly a publicly owned utility company known as
SAGASCO) in 1988;

•

SAGASCO acquired Hartogen interests in the south west Queensland
Cooper Basin in 1990;

•

SAGASCO acquired a significant interest in Beharra Springs in 1990;

•

SAGASCO acquired minor Palm Valley interests in 1993;

•

Boral acquired SAGASCO in 1993;

•

CSR acquired Delhi Petroleum Ltd in 1982;

•

Esso acquired Delhi in 1988; and

•

Cultus acquired Basin in 1992.

There has been an increase in cross-basin ownership since 1986. In the absence
of the possibility of interbasin competition, either in tendering for long-term
contracts or because of interconnected pipelines, this has had no competitive
impact. However, as the prospect of interbasin competition draws nearer, this
becomes of much greater concern for the reasons discussed earlier.
Esso’s production interests in the Gippsland and Cooper Basins create a
potential conflict of interest in the event of possible rivalry between them.
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Delhi’s interests are overshadowed by those of Santos in the Cooper Basin,
however Esso owns 50 per cent of the Gippsland joint venture.
The fact that Boral and Santos have production interests in the Cooper Basin
and the Bowen/Surat basins has concerned some participants, for example,
Incitec (Sub. 31). However, reserves from the Bowen and Surat basins are
expected to be inadequate to meet demand by late 1996.
BHP has a 50 per cent interest in the Gippsland Basin, and a 90 per cent interest
in the Minerva field which could constrain indirect or — in the event of the
necessary pipeline interconnections being built — direct competition between
them.
The presence of long-term contracts and a lack of pipeline infrastructure, mean
the costs of cross-ownership between basins may not be large at present.
However, this is likely to change in the next five to ten years. The domination
of the prospective areas within basins by single groups of producers is currently
of much greater significance. Whether or not it was appropriate to grant very
large exploration permits at the time these basins were developed, the costs of a
lack of gas on gas competition are now likely to have increased significantly.
This emphasises the importance of the design, and administration of exploration
permit regimes.
Concentration of ownership within basins has changed since
1986 with slightly increased horizontal integration in production
in the Cooper and Amadeus basins, little change in the
Gippsland Basin, and substantially greater diversity of
ownership in the Carnarvon Basin.
Where horizontal integration has increased it has not reduced
producer competition significantly owing to the prior high level
of horizontal integration, the currency of long-term contracts
and the lack of pipeline infrastructure between basins. However,
increasing horizontal integration between producers in different
basins may constrain what would otherwise be the increased
prospect of interbasin competition both in tendering for longterm contracts, and for ongoing competition if and when pipeline
interconnections make that possible.

7.2.3 Transitional arrangements; access and long-term contracts
Access regimes remove barriers to entry in the use of transmission and
distribution assets, which are dominated by natural monopolies. They allow
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firms other than the owners of pipeline and reticulation infrastructure to use
these facilities in competition with other sellers of gas. The details of new and
proposed access regimes are contained in Chapter 4.
A large proportion of gas sales in Australia are already a result of direct
producer/consumer sales. Currently, 28 per cent of total gas sales in Australia
are conducted via direct sales between gas producers and public electricity
generators and other industrial users. This is 37 per cent of total industrial and
electricity generation sales. 1 The proportion of sales conducted under direct
access varies dramatically across states, however, from none in New South
Wales to 72 per cent in Queensland, and virtually 100 per cent in the Northern
Territory. Consequently, access regimes may have a dramatic impact in some
markets, but would be expected to have more limited effect in others.
Third party access regulation seeks to facilitate competition without
uneconomic duplication of pipelines. By selling capacity “unbundled” from gas
merchant services (and with regulation ensuring this is done fairly), there can be
competition among users of the physical assets. A monopoly in transport need
not lead to a monopoly in selling gas.
There are numerous policy and regulatory changes which have been underway
for some time and which will affect competition. These include the
implementation of third party access discussed in Chapter 4.
In addition, the COAG process has incorporated and extended a commitment to
third party access regimes. The gas industry has drafted its own access code.
All of these changes are discussed in Chapter 4.

1

These figures were compiled from the AGA Gas Industry Statistics 1994.
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Box 7.2 shows diagrammatically the difference between a traditional gas
market in Australia (using the example of New South Wales), and the range of
possible contracts under an effective access regime.
Box 7.2:Implication of a competitive gas regime on the NSW gas market
Traditional gas supply situation in NSW

A more competitive gas system in NSW

Legend

Source:

Gas Council of NSW 1994, p. 15

If an access regime is successful, it will change the balance of countervailing
market power. Currently, many distributors are in a monopsony buyer position,
which can offset any monopoly power enjoyed by producers. Allowing buyers
to negotiate directly with producers lessens monopsony power of distributors.
For a time, however, distributors are protected by their long-term contracts.
Nonetheless, increasing competitive pressure on distributors strengthens the
need for producer competition. This serves to highlight the impact of a lack of
diversity of control among potentially competing fields, as discussed in Section
7.2.2.

144

7 COMPETITION BETWEEN GAS SELLERS

The prospect of increased ongoing and indirect competition
between gas producers has been improved by the COAG
commitment to ‘free and fair trade’ in gas (subject to caveats),
and in particular the development of consistent access regimes to
pipelines and distribution networks.
The strength of access regimes and existing contractual
arrangements will affect the potential for increased competition
among gas sellers.
To the extent that access regimes are successful, the monopsony
power of existing gas buyers will fall as competition between
consumers of gas increases. This has already occurred in
Western Australia and is in prospect of occurring in other states.
Likewise imminent pipeline extensions in Queensland will
increase the total demand for Cooper Basin gas. These
developments are likely to increase the market power of
producers relative to buyers and so to increase the potential
benefits of facilitating producer competition.
Long-term contractual arrangements
Where long-term contracts between producers and distributors continue to run,
they raise a number of transitional issues when access regimes are introduced.
Transitional difficulties mostly arise because the original contracting parties and
governments could not foresee regulatory changes occurring in over two
decades time. As noted by Sutherland:
As the duration of the contract increases, the difficulty of forecasting all possible
outcomes also increases. Long-term contracts become more complex and more costly to
write. ... With a long-term contract there is an increased probability of eventual
dissatisfaction, and a decreased probability of anticipating it. (1993, p. 1197)

The twilight years of existing long-term contracts in Australia bear out this
description. Some transitional problems arise from governments’ attempts to
inject greater competition into the industry. Governments face a trade-off
between the speed with which they can introduce competition and the extent to
which they constrain their actions so as not to undermine existing long-term
contracts.
The gas industry in the United States (US) faced similar (though by no means
identical) transitional problems (see Box 7.3). The US gas industry has changed
from being almost exclusively dominated by long-term contracts, to one in
which long-term contracts play an important role alongside a suite of different,
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shorter-term contracts. A spot market has developed, along with a range of
derivative products.
Box 7.3 A history of natural gas contracts in the United States
The US gas industry was originally dominated by long-term contracts in much the same
way as the Australian industry is at present. A series of regulatory changes created the
conditions for these contracts to be broken down, and for a spot market to develop.
However, long-term contracts remain important.
In the 1970s, US well-head price regulation left natural gas underpriced. Explorers and
producers faced little incentive to find new gas, while consumer demand increased.
Merchant pipelines became concerned at the resulting gas scarcity, and unable to offer
higher prices, offered increased take-or-pay limits in an attempt to secure reliable gas
supplies. The oil shocks of the 1970s worsened the gas shortage (since many users
converted to natural gas), and well-head price increases soon became inevitable. Partial
deregulation began in 1978, and gas prices increased rapidly, reflecting gas’ scarcity. These
higher prices were then locked into new long-term take-or-pay contracts. Shortly afterward,
however, gas demand declined sharply due to an expansion in the world oil supply and new
discoveries of gas in the US. The pricing provisions of most long-term gas contracts did not
allow for downward adjustment, so gas prices did not fall to clear the market. Pipelines
were thus obliged to take (or pay for) large quantities of gas at prices above resale values.
In this period of crisis and uncertainty, it was soon recognised that the viability of the
industry depended on the renegotiation of long-term contracts between pipelines and
producers. Consequently, many contracts were renegotiated, while others took advantage of
the voiding of take-or-pay provisions by government regulation.
At the same time, regulatory authorities had begun to move towards an open access regime
in the gas industry, in which the merchant pipelines would eventually be compelled to
provide unbundled marketing and transportation services. The interest in open access was
motivated in part by the belief that this would provide an environment in which a contracts
crisis could never again occur, by reducing the industry’s dependence on long-term
contracts. Open access, it was argued, would allow the development of a market with a
large number of buyers and sellers, thus introducing competition into the industry. This
competition would encourage the development of a spot market, and reduce the need for
long-term contracts as individual buyers and sellers were no longer locked into a bilateral
monopoly relationship (Sutherland 1993, p. 1192). The transition to open access was
completed in 1986. As a result, much greater volumes of gas were traded on the newly
emerging spot market — in the period 1984 to 1988 the volume of gas traded on spot
markets as a percentage of gas traded increased from 14 per cent to 74 per cent - and
reliance on long-term contracts fell. There is, however, some evidence of some shift back
towards long-term contracts in recent years (Sutherland 1993, p. 1194), probably reflecting
the high value some buyers place on supply reliability. Many of these new long-term
contracts have clauses which link prices to the spot market. Lyon and Hackett (1993)
estimate that long-term contracts accounted for 35-40 per cent of all gas sales by 1992.
Nonetheless, the volume of gas traded on the spot market remains significant — 45 per cent
in 1991 — reflecting permanent structural change in the US natural gas industry.
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In the United States, as long-term contracts diminished in significance, firms
developed new instruments to manage risk, lower costs and optimise the value
of gas and gas related services to customers. These included the shorter-term,
interruptible, spot, options and futures contracts. In addition, the supply chain
from production to reticulation has become more complex and vertically
disintegrated as the role of gas merchant and gas broker — buying and ‘onselling’, or matching buyers and sellers respectively — has been separated from
the provision of gas transport services. Some gas consumers also changed their
behaviour to take advantage of the more flexible and differentiated market,
installing equipment capable of switching between alternative energy sources at
relatively short notice.
By comparison with the US, Australia’s gas industry is in the early stages of
transition, and in fact, may never reach the highly competitive state of the US
market. There are very few spot sales in Australia, but the occasional
transaction does occur. For example, Australian Petroleum Refineries purchases
natural gas from SAGASCO on a spot basis. Some participants have argued that
as competition develops among producers, contract lengths will diminish. The
Energy Working Group of the Gulf of Carpentaria/Mount Isa Mineral Province
Study noted that:
The difficulty of negotiating with the SWQGPs [South West Queensland Gas
Producers], combined with the likely advent of increased competition to supply the
Queensland market in the medium-term [from MIM and coal bed methane] may mean
that a move towards shorter-term contracts may emerge. (Sub. 13, p. 8)

BHP stated that:
Full competition should lead to more flexible contracts better tailored to the needs of
each market segment and customer. Contracts could be longer, covering 10 years or
more, or shorter — potentially even spot transactions. (1994, p. 6)

BHP (1994, p.6) suggests that greater competition will lead to a greater range of
contract options for end-users (which will better reflect their preferences), such
as:
•

firm-versus-interruptible gas supply;

•

flexibility in contract duration (spot to 10 year terms);

•

choice of escalator (eg: CPI or commodity lin ked — electricity, LPG etc);

•

trading in gas and transportation contract entitlements; and

•

individually negotiated contractual terms and conditions.
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East Australian Pipelines Limited (EAPL) (Sub. 22, p.14) claim that the new
contractual arrangements between themselves and AGL covering the Moomba
to Sydney pipeline are more flexible than previously:
This movement towards a market focus is just a first step towards a gas industry that
will offer many types of services to meet customers needs. Backhauls, interruptible
transportation, spot sales transportation and partial hauls on the existing pipeline system
are examples of the variety of different tariffs which will be developed to match the
type of service being sought by customers (Sub. 22, p.14).

Access to processing plants and gathering lines
Access to gas gathering and haulage facilities for processing may have a crucial
influence on the viability of gas production in some areas (Energy Working
Group of the Gulf of Carpentaria / Mount Isa Province Study, Sub. 13, p. 7).
However, this depends on the quality of raw gas and end user requirements and
the costs of building a stand-alone processing plant, compared with the
necessary infrastructure needed to access another plant, including any additional
capital expenditure that might be required to augment that plant’s capacity (see
Chapter 3).
The Gas and Fuel Corporation of Victoria (GFCV) (Sub. 36, p. 2) notes that in
Canada, pipelines often own processing plants, which take gas from numerous
producers. Furthermore, in the North Sea and the Mexican Gulf, access to
gathering lines is common, although less heavily regulated than access to sales
gas pipelines.
Other transitional problems: cross-subsidies and price discrimination
Access generally requires unbundling the prices of various services provided by
the gas transporter. The GFCV (Sub. 36, p.1) suggests that unbundled
transmission services would include capacity reservation, load balancing,
connection, linepack use, and storage (if the appropriate liquefied natural gas or
underground facilities exist). Merchant services in distribution include:
aggregating all the individual consumer’s purchases to both average out
individual fluctuations in demand and to buy in bulk; the costs of negotiation
with the producers: bearing the risk that consumption by end-users’ will not
meet the agreed purchase volumes; metering end-users’ purchases; and billing.
While there may be significant economies of scale or scope in producing some
of these services, they may not be such that they are a natural monopoly
activity. However, as a bundled package of merchant and transport services,
transmission and distribution is typically provided by a single firm with the
purchaser buying the product at the end of the distribution system.
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Australian Paper (Sub. 10, p. 3) gave an example of how bundled pricing
policies and a lack of competition could obscure the source of pricing
inequities. It claims that its plant in Maryvale, Victoria, which is quite close to
the Longford processing plant, faces a similar pricing structure as customers
elsewhere in the network.
Access regimes may also have significant importance for issues of cross
subsidies and price discrimination. Once prices have been separated and
competition occurs, cross subsidies and price discrimination become much
more difficult to sustain.
Cross subsidies require charging some customers less than the cost of servicing
them, and making up for this by charging other users higher prices. In a more
competitive setting, cross subsidies are less sustainable, since new gas sellers
can undercut more profitable services depriving the incumbent of the means
with which to subsidise low profit customers. Where this subsidy is a result of
government regulation, the incumbent may be in a particularly vulnerable
position. The Gas Council of New South Wales (1994b, p. 6) has concluded
that there was some cross-subsidy between residential and commercial gas
prices in New South Wales, and that this was likely to persist under the existing
price control formula (Gas Council, 1994b, p. 9.19). This would restrict the
capacity to unwind the cross subsidies Since then, the price cap for the tariff
market has been changed from CPI minus 2 percentage points to CPI minus 1.5
percentage points, slightly relaxing this constraint.
There are also commercial obstacles to reducing cross subsidies in the gas
industry while they exist in the electricity industry with which gas sellers
compete. Although these are gradually being reduced, some cross subsidies
remain.
The introduction of access regimes for reticulation networks may limit the
ability of gas suppliers to price discriminate (although some proposed access
regimes, for example in Queensland, allow price discrimination). This problem
is not confined to gas networks, and many of the difficulties associated with
devising and implementing an efficient access regime apply to other networks
such as electricity, communications and railways.
The Hilmer Review examined the merits of s.49 of the Trade Practices Act
1974 (Cwlth) which relates to price discrimination. It argued that prohibiting
price discrimination was contrary to the objective of economic efficiency.
Price discrimination may be efficiency enhancing, especially where average
costs are above marginal costs at normal market volumes. A price
discriminating firm may be able to extract higher prices from some users
(whose demand for gas is relatively insensitive to price), but only charge
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marginal costs to other users (whose demand is more sensitive to price). In this
way, the firm can cover its fixed and sunk costs, but still sell gas to all
customers who are prepared to pay at least the marginal cost of production.
Under an open access regime, it may be possible for another gas seller to
undercut the higher prices charged, leaving the incumbent with little choice but
to raise prices for all its other customers. In this event, since some customers
with highly elastic demand will not buy gas at this higher price, allocative
efficiency would be adversely affected.
Strategies to manage transition: access and take-or-pay provisions
The introduction of open access could also have a significant impact on
distributor’s ability to sell the volumes of gas committed under existing take-orpay contracts. The Gas Council of New South Wales has outlined in more detail
the likely difficulties, and some possible transitional strategies to deal with the
problems described above. The Council notes that, in principle, the take-or-pay
penalty that would be incurred by AGL under the terms of the Letter of
Agreement could be variously:
•

borne solely by AGL Gas Company;

•

passed on to all customers;

•

passed on to customers using third party gas;

•

borne by the NSW or Commonwealth Governments; and

•

a combination of the above. (1994a, p.61)

BHP (Sub. 39) notes a Canadian model, which involves requiring the parties
making use of third party gas to pay part of the costs associated with gas
already banked under take-or-pay provisions. This was not extended to cover
potential future penalties. In Canada, renegotiations were encouraged to deal
with future take-or-pay losses.
An alternative approach noted is the Western Australian model (discussed in
Chapter 4, which gradually phases in the size of customers who are able to gain
access. The Gas Council notes that a variation on this model could be used to
allow access according to total usage per customer (measured at a number of
metered sites), which would allow aggregators access at an earlier time.
The Gas Council (1994, p.63) also notes a number of approaches which could
mitigate the size of the take-or-pay penalty:
•

modifying the gas supply contract;

•

diverting gas interstate;
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•

third parties taking on part of AGL’s existing take-or-pay quantities;

•

growing the market; and

•

limiting the market access of competitors.

BHP (Sub. 39, pp. 2-3) considers transitional issues relating to take-or-pay
provisions to be commercial rather than matters for public policy. BHP regards
such problems as inventory problems, and notes that there are alternative ways
of dealing with them, such as selling excess gas interstate, or for allowing third
parties to take on some of the take-or-pay responsibility (such as in the
BHP/Sithe contract, discussed in Section 7.2.2).
A taxation solution to the take-or-pay issue will slow down the ability of a new entrant
to compete in the New South Wales market and will limit the benefits of moving
surplus gas inventories into interstate gas markets. The net effect will be to stifle
potential competition and interstate trade. (Sub. 39, p.3.)

Other issues which industry participants argue need to be addressed before
access take place are, licence fees for distributors, and differences in State taxes
and charges.
7.2.4 Changes in vertical integration
Vertical integration reduces transaction costs by removing the need to write
contracts between suppliers and buyers of intermediate products. Williamson
(1975, p. 95) argues that firms may prefer vertical integration to long-term
contracts, where:
•

it would be too costly, even if it were possible, to write a complete co ntract
covering all possible contingencies; and

•

incomplete contracts leave scope for opportunistic behaviour when
contractual ambiguities arise.

While such vertical integration may improve efficiency by reducing transaction
costs or improving economies of scope, it may also have anti-competitive
implications, especially when one link in the production chain is a natural
monopoly. A firm may be able to use its position as natural monopolist in one
area to increase its market power in another by denying competitors access to
the monopoly facility. The natural monopoly elements of transmission and
distribution are of particular concern regarding vertical integration.
There have been several changes in ownership patterns in the gas industry since
1986, several of which have implications for competition and market power.
The main changes have been:
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•

AGL’s purchase of a 51 per cent share in the Moomba to Sydney pipeline
(and the sale of its exploration and production interests);

•

the separation of transmission and distribution networks in Victoria;

•

the “ring-fencing” of transmission and distribution in Western Australia; and

•

Boral’s purchase of SAGASCO (which is involved in exploration,
production and distribution).

In addition, BHP’s indication that it may hold equity in major new pipelines,
along with a Canadian partner, Westcoast Energy Australia, raises the
possibility of substantially increasing BHP’s vertical integration in the industry.
AGL’s purchase of the Moomba to Sydney pipeline
On June 30 1994, the Commonwealth Government transferred ownership of the
Moomba to Sydney pipeline from The Pipeline Authority to EAPL. AGL holds
a 51 per cent share in EAPL. This sale represented a major change in vertical
integration in the industry.
As discussed earlier in Chapter 4, the sale coincided with the loss of priority
rights to capacity, and the establishment of an access regime (designed prior to
the sale). The effects of these changes are likely to significantly outweigh the
anticompetitive effects of increased vertical integration. The anticompetitive
potential of the sale (that AGL would use its pipeline ownership to preclude
competition in its distribution business, despite access provisions) was also
addressed by requiring “ring-fencing”. This involves the formal separation of
management and control between the Moomba to Sydney pipeline operator and
any parent, sibling or subsidiary company who has substantial market power in
the supply of gas to end users in New South Wales.
AGL also owns an 85 per cent share in the Roma to Brisbane pipeline, and
operates the Amadeus Basin to Darwin pipeline, and the Palm Valley to Alice
Springs pipeline.
AGL’s interests are now concentrated in transmission and distribution. AGL
sold its shares in exploration and production companies Petroz and Claremont
Petroleum, in 1993-94. Given that these firms are minor players in the gas
industry, their ownership has minor competitive implications.
GFCV
The GFCV has been separated into two separate corporations, the Gas
Transmission Corporation, which, as its name suggests, handles only the
transmission of gas, and GASCOR, which operates as the distributor. This
separation should enable the open access regulation discussed above to operate
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more effectively. Also, the GFCV’s exploration and production subsidiary,
GFE Resources, has been identified for privatisation (Victorian Treasury 1994,
pp. 8-9), and the GFCV’s LPG business (a competitor to natural gas) has
already been sold.
SECWA
In another important reform, the electricity and gas arms of SECWA were
separated from 1 January 1995, facilitating greater competition between
electricity and gas.
In addition, the gas business has “ring fenced” business units which report
separately in annual financial statements for gas transmission and purchases,
and distribution sales. This vertical “ring fencing” is to give greater effect to the
new access regime discussed in Chapter 4.
BHP as a potential pipeline owner
As discussed in Section 7.2.2, BHP is examining the feasibility of several new
pipeline connections. If BHP takes equity in these projects, BHP’s vertical
integration could provide an incentive for it to act restrictively. However, BHP
supports reasonably strong access regimes, with the use of commercial
negotiations in the first instance and compulsory arbitration if negotiations fail,
and publicly posted pricing principles.
BHP views the COAG approach as “completely supportable, provided a
common sense approach to non-discrimination is taken”.
We [BHP] support the establishment of third party access regimes and would like to see
them put in place as soon as possible. The benefits of competition are always positive
and should not be delayed (Gas Council of New South Wales correspondence from
BHP, 20 February 1995.)

Since 1986, vertical integration in the gas industry has been
reduced in the public sector.
In the private sector, vertical integration has increased with the
sale of several government assets to firms with interests
elsewhere in the industry, though it has also decreased through
AGL’s sale of its exploration interests.
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Governments have attempted to address the anticompetitive
potential of vertical integration by imposing access regimes and
requirements to “ring-fence” otherwise vertically integrated
assets. This is likely to significantly improve access and so
increase competition.
With regard to the sale of the Moomba to Sydney pipeline, the
procompetitive effect of changed contractual terms concerning
access to pipeline capacity is likely to outweigh the otherwise
anticompetitive implications of increasing private sector vertical
integration.
With true separation of ownership, access regimes which offer
substantial scope for commercial negotiation may be sufficient to
provide effective access. Where vertical integration is
substantial, access regimes may need to be stronger to be
effective.

7.2.5 Competitive tendering for construction and operation of
pipelines and reticulation networks
Although pipelines generally represent natural monopolies, competition does
exist for the right to build and operate pipelines.
The proposed Western Australian goldfields pipeline construction project
attracted several bidders: AGL and the Goldfields Gas Transmission (GGT)
consortium (made up of large users) were shortlisted.
The Queensland Government called for expressions of interest in February 1994
for the south west Queensland to Wallumbilla pipeline, and the south west
Queensland to Mount Isa pipeline. In December 1994, Tenneco Gas
International was named as preferred developer for the Wallumbilla pipeline,
while AGL was selected for the Mount Isa pipeline. The Queensland
Government indicates that these pipelines are due to be in operation by January
1997 (Sub. 32, p. 20).
The right to operate pipelines is sometimes competitive. For example, AGL has
won the right to operate the Goldfields pipeline upon its completion.
The Gas Council of New South Wales advertises for other expressions of
interest and comment when it receives a proposal to extend the reticulation
network. The Gas Council forms a judgement regarding the proposal according
to a list of criteria, including the viability of the project, proposed tariffs and
tariff policy, emergency and safety procedures, and environmental issues. As
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yet, there have been very few cases where two firms have competed to
undertake the extension.
The SAGASCO sale
The sale of the South Australian Government’s 57 per cent share of SAGASCO
raised vertical and horizontal integration issues. In July 1992, Santos notified
the TPC of its intention to buy the SAGASCO shares. The TPC considered that
this would be in breach of the mergers and acquisitions provisions of the Trade
Practices Act, claiming that it would lead to a lessening of competition in either
the production or distribution of gas — or possibly in both — in South
Australia, the Northern Territory, New South Wales, the ACT and Queensland.
This view was never tested in court as Boral made a successful bid to acquire a
majority share holding in SAGASCO on 20 October, 1993.
Boral also distributes gas in Brisbane (through the wholly-owned Gas
Corporation of Queensland and a share in Allgas), and has production interests
in the Surat Basin, Denison Trough and the Cooper Basin. As AGL noted:
...Boral is now a producer supplying New South Wales, South Australia and
Queensland, and a distributor in both South Australia and Queensland. Furthermore,
Boral is an end-user of gas in each of these three states. (Sub. 11, p. 11)

There is a possibility that Boral could use its interests in distribution to act
restrictively to enhance its position as a producer, although the scope for such
conduct would be diminished by an effective access regime.
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In the preparation of its report, the study team held discussions with
representatives from the following organisations:
New South Wales

Victoria

Ampolex

Australian Petroleum Exploration
Association
BHP Petroleum
CC Pace Resources
Department of Premier and Cabinet
Electricity Australia
Esso Australia
Gas and Fuel Corporation of Victoria
Grant Samuel & Associates
ICI Australia
Mobil Oil Australia
North West Shelf Gas
Shell Company of Australia
Westpac
Woodside Petroleum

Australian Gas Light Co.
BHP Steel
Boral
Bridge Oil
Cultus Petroleum
Gas Council of NSW
Pacific Power
Sydney Electricity

Queensland

Western Australia

Allgas

Department of Resource Development
Energy Policy and Planning Bureau
Devex
Energy Implementation Committee
State Energy Commission of Western
Australia
WANG/WAPET

Crusader
Gas Corporation of Queensland
Incitec
Queensland Government
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Australian Capital Territory

South Australia

Australian Petroleum Exploration
Association
Australian Gas Association
Australian Bureau of Agricultural
and Resource Economics
Bureau of Resource Sciences
Department of Primary Industry
and Energy
Department of Prime Minister
and Cabinet
East Australia Pipeline (EAPL)
Trade Practices Commission

Department of Mines and Energy
Department of Premier and Cabinet
Electricity Trust of South Australia
Pipelines Authority of South Australia
Santos
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Submissions were received from the interested parites listed below. Copies of
the non-confidential part of these submissions can be obtained from:
•

Expo Copy Centre
PO Box 427
CANBERRA ACT 2601
Telephone - (06) 257 8122

Prior to the release of the draft report, 6 Feburary 1995, the Commission had
received 32 submissions. Following release a further 11 submissions were
forwarded to the Commission.
Participant
Gas and Fuel Corporation of Victoria
Mr B R Hewitt
CSR Limited
Claremont Petroleum
Western Mining Corporation
North West Shelf Gas
Pacific Power
Shell Australia
Australian Paper
Australian Gas Light Co.
Esso Australia
Energy Working Group of the Gulf
of
Carpentaria/Mt Isa
Bridge Oil
Gasinvest Australia
c/- Novacorp Australia
BP Developments Australia
South Australian Cooper Basin
Unit Producers
BHP Petroleum Eastern Gas
Business Development

Initial
submission

Draft report
submission

1
2
3
4
5
7
8
9
10
11
12
13

36

34

37
35

14
15
16
17

42

18

39
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Participant
Australian Petroleum Exploration
Association
Department of Mines and Energy
(South Australia)
Allgas Energy
East Australia Pipeline (EAPL)
Plastics and Chemicals Industries
Association
ACT Gas Authority
BHP Steel
Development Allowance Authority
Secretariat
Electricity Supply Association of
Australia
Kemcor Australia
Australian Gas Association
Northern Territory of Australia
Incitec
Queensland Treasury
Boral Gas
Commonwealth Department of
Primary Industries and Energy

Initial
submission

Draft report
submission

19
20
21
22
23
24
25
26
27
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29
30
31
32
33
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40
38
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Table C.1:

Macro metric scaling prefixes

Symbol

Prefix

Fraction

M
G
T
P
E

mega
giga
tera
peta
exa

106
109
1012
1015
1018

Table C.2:

Scaled conversions on energ
y equivalent basis

1 unit of energy:
billion
m3 of
NG

Equivalent unit of energy:
million
million million trillion
tonnes tonnes of
tonnes
BTU
crude oil
LNG
coal

billion
ft3 of
NG

petajoules

million
boe

1 billion m3of NG

1

35.3

0.90

0.73

1.35

36

38.8

6.29

1 billion ft3 of NG

0.028

1

0.026

0.021

0.038

1.03

1.08

0.18

1 million tonnes
crude oil
1 million tonnes
LNG
1 million tonnes
coal
1 trillion BTU

1.11

39.2

1

0.81

1.52

40.4

42.7

7.33

1.38

48.7

1.23

1

1.83

52.0

55.0

8.68

0.74

26.1

0.66

0.54

1

26.7

28.1

4.66

0.028

0.98

0.025

0.02

0.038

1

1.06

0.17

1 PJ

0.026

0.93

0.023

0.019

0.036

0.95

1

0.17

1 million boe

0.16

5.61

0.14

0.12

0.21

5.8

6.04

1

NG
LNG
boe
BTU

Natural gas
Liquefied natural gas
Barrel of oil equivalent, the equivalent number of barrels of oil in energy content, 1 barrel of oil
contains 6.04 GJ of energy.
British Thermal Unit, 1 BTU = 1054 J
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Exploration
Table C.3:

Summary of petroleum exploration, development expenditure
and activity, 1982 to 1992 (expenditure at constant dollar, 1992 =
100)

Exploration
expenditure
$ million

Development
expenditure
$ million

line km

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

1 789
1 239
1 183
1 174
601
460
607
576
615
431
530

2 361
1 732
1 161
1 594
1 311
2 697
1 266
1 522
1 531
788
947

95 253
38 761
61 941
90 169
47 353
42 527
51 492
70 750
89 933
163 642
359 523

Source:

BRS 1994, p. 90

Table C.4:

Seismic surveys

Source:

166

221
209
264
270
139
229
237
148
177
154
120

Development
wells drilled
no.
108
66
109
94
37
53
54
76
75
86
51

Wells and depth drilled by the Australian petroleum exploration
industry, 1982 to 1992

________ Wells drilled ________
Exploration
Development
Onshore Offshore Onshore Offshore
no.
no.
no.
no.
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

Exploration
wells drilled
no.

177
162
221
227
110
210
205
109
113
118
80

44
49
43
43
28
15
32
39
64
36
40

BRS 1994, p. 94

95
38
71
76
17
37
38
47
58
68
39

12
26
38
18
20
20
16
29
17
18
12

______ Aggregate depth drilled ______
Exploration
Development
Onshore Offshore Onshore Offshore
km
km
km
km
324.3
273.6
403.3
407.0
204.1
400.1
382.5
216.1
235.9
216.7
149.3

128.2
137.5
113.5
105.1
62.1
37.6
91.6
121.8
161.5
96.3
106.1

154.0
82.0
147.3
125.2
27.9
66.4
63.3
67.5
94.4
105.7
75.0

28.4
86.4
137.6
59.8
65.2
55.5
44.4
88.8
58.4
49.3
34.5
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Figure C.1:

Australian petroleum exploration and extraction industry
expenditure, by State, deflated by GDP Implicit Price Deflator =
100 in 1992, 1970 to 1992 ($ million)
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Figure C.1: Australian petroleum exploration and extraction industry
expenditure, by State, deflated by GDP Implicit Price Deflator
= 100 in 1992, 1970 to 1992 ($ million)cont.
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Figure C.1: Australian petroleum exploration and extraction industry
expenditure, by State, deflated by GDP Implicit Price Deflator
= 100 in 1992, 1970 to 1992, ($ million)cont.
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McKelvey classification
In the McKelvey system, reserves are known as either economic or subeconomic, classified as Division A and Division B in Tables C.3 and C.4. The
McKelvey system classifies known (identified) mineral resources according
to their geological assurance (horizontal scale in Figure C.2) and degree of
economic feasibility of exploitation (vertical scale in Figure C.2). The former
factor takes account of the quantity, locality and chemical composition of the
reserve, while the latter takes account of the economic and technical factors
such as commodity prices, operating costs, discount rates and mining and
metallurgical recoveries.
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Figure C.2:

Classification of petroleum resources

TOTAL RESOURCES
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Source:
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Reserves
Table C.5:

McKelvey classification of petroleum resources by basin, as at
31 December, 1992
______ Material units ______
Oil Condensate LPG Gasa
GL GL
GL
bill m3

Division A:
b
Economic demonstrated resources
Amadeus &
21
4
Bonaparte
Bowen
0
0
Carnarvon
96
102
Cooper/Eromanga 12
6
Gippsland
111 21
Otway
0
Perth
4
0
Surat
0
0
Total
244 133

1

34

0
84
11
39
0
135

Division B:
b
Sub-economic demonstrated resources
Adavale
Amadeus
0
0
Bass
2
6
8
Bonaparte
2
5
12
Bowen
0
0
0
Browse
32
61
Carnarvon
4
4
2
Cooper/Eromanga 0
4
6
Gippsland
30
3
Otway
Perth
Surat
0
Total
38
54
89
Total reserves
a
b
Source:

282

187

224

_______ Energy content _______
Oil
Condensate LPG
Gasa
PJ
PJ
PJ
PJ

777

126

27

1 350

4
672
74
216
1
4
1
1 006

0
3 552
444
4 107
148
0
9 028

0
3 203
188
659
0
0
0
4 176

0
2 226
292
1 034
0
3 578

159
26 692
2 939
8 580
40
159
40
39 958

1
7
10
155
1
497
385
40
34
0

-

-

-

0
1 130

148
0
1 110
1 406

0
188
157
0
1 005
126
126
94
1 696

0
212
318
0
1 617
53
159
0
2 359

40
278
397
6 157
40
19 741
15 292
1 589
1 350
0
0
44 884

2 136

10 434

5 872

5 936

84 842

-

74
74
0
-

Natural gas includes ethane.
The definition of economic and sub-economic reserves is based upon the McKelvey classification
(refer Figure C.2).
BRS 1994, p. 104
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653
77
na
na
13 790
na
na
2 716
6 751
158
24 145

653
77
na
na
16 193
na
na
3 531
6 518
118
27 091

June 1984 June 1985
PJ
PJ

6 691
77
na
na
16 233
na
na
3 608
6 518
79
33 207

June 1986
PJ

2 978
77
na
na
18 794
na
na
3 182
7 488
158
32 908

June 1987
PJ

2 978
116
na
na
27 895
na
na
3 104
7 605
197
41 895

June 1988
PJ

3 427
116
na
na
26 398
na
na
2 871
7 644
197
40 653

Dec 1988
PJ

979
118
70
49
25 610
25 610
3 182
7 450
158
37 496

Dec 1989
PJ

898
241
191
50
20 330
20 330
3 026
9 040
38
134
33 707

Dec 1990
PJ

Reserves of natural gas in Australia by basin, 1984 to 1992 (by energy content)

Economic
Amadeus & Bonaparte
Bowen/Surat
Bowen
Surat
Carnarvon & Canning
Carnarvon
Canning
Cooper/Eromanga
Gippsland
Otway
Perth
Total

Table C.6:

816
231
193
39
24 467
24 467
2 949
8 614
39
158
37 273

Dec 1991
PJ

1 387
193
154
39
26 477
26 477
2 871
8 381
39
158
39 505
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Dec 1992
PJ

56 776

Total reserves

Source:

na
na
na
na
892
1 242
na
na
na
32 664

na
na
na
na
737
854
na
na
na
32 632

39

64 803

na
na
na
na
388
1 940
na
na
na
31 597

193
na
na
29 038

-

June 1986
PJ

88 307

na
na
na
na
660
2 250
na
na
na
55 399

39
408
193
na
na
51 850

June 1987
PJ

BRS 1994 (and previous issues), p. 104
BMR 1991 (and previous issues), p. 26 (and unpublished)

59 754

193
na
na
30 299

231
na
na
30 771

39
-

39

-

June 1984 June 1985
PJ
PJ

88 000

na
na
na
na
698
1 901
na
na
na
46 106

39
408
193
na
na
42 867

June 1988
PJ

81 669

na
na
na
na
1 358
1 668
na
na
na
41 017

39
408
193
na
na
37 351

Dec 1988
PJ

83 693

17 494
19 148
5 634
0
1 416
1 901
na
na
na
46 197

23
389
193
202
0
42 276

Dec 1989
PJ

79 218

18 006
17 750
6 146
39
1 591
1 579
1 203
376
3
45 512

23
294
81
76
5
41 941

Dec 1990
PJ

80 096

14 893
17 769
6 462
1 591
1 707
1 319
388
0
42 823

39
286
77
77
0
39 124

Dec 1991
PJ

Reserves of natural gas in Australia by basin, 1984 to 1992 (by energy content)
(cont.)

Sub-economic
Adavale
Amadeus
Bowen/Surat
Bowen
Surat
Carnarvon, Browse,
Bonaparte, Perth
Carnarvon
Browse
Bonaparte
Perth
Cooper/Eromanga
Gippsland, Bass
Gippsland
Bass
Otway
Total

Table C.6:

83 984

15 169
19 582
6 107
1 552
1 707
1 319
388
0
44 480

39
286
39
39
0
40 858
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Dec 1992
PJ
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Table C.7:

Production of primary petroleum products in Australia, 1982-83
to 1992-93 (by energy content)
Amadeus

Bonaparte
PJ

PJ

Bowen/
Surat
PJ

Canning
PJ

CarnEro- Gipps- Otway Perth
arvon manga
land
PJ
PJ
PJ
PJ
PJ

Total
PJ

Crude oil
1982-83 1983-84 1984-85
2.8
1985-86
6.9
1986-87
6.1
1987-88
5.2
1988-89
4.0
1989-90
3.5
1990-91
3.0
1991-92
3.4
1992-93
4.3

28.5
49.5
89.9
139.7
150.9
140.5
122.2

2.8
3.0
3.6
3.3
3.0
3.0
4.5
4.7
3.9
3.1
2.7

1.7
2.1
1.9
1.3
1.0
0.7
0.7
0.7
0.6

48.4
46.0
43.6
50.4
59.8
69.4
74.9
153.8
184.9
196.4
165.8

13.7
44.1
80.5
112.5
113.5
105.6
108.9
101.7
96.0
89.7
75.9

714.8
858.6
949.5
926.5
876.9
822.0
662.4
658.2
619.6
592.8
627.4

-

0.5
0.4
0.3
0.3
0.3
0.5
0.6
1.1
1.4
1.2
1.5

842.2
1 042.2
1 206.0
1 101.9
1 089.9
1 056.4
946.2
1 063.5
1 060.5
1 027.9
1 000.5

Condensates
1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 1988-89
0.2
1989-90
0.2
1990-91
0.1
1991-92
0.1
1992-93
0.2

-

0.7
0.7
1.1
1.8
2.2
2.3
2.0
1.8
1.8
1.9
1.8

-

0.0
5.7
12.0
15.6
36.9
35.6
51.2
57.8
62.4
66.6

2.8
7.0
22.0
24.6
23.0
22.8
21.3
20.9
20.5
19.6
18.8

27.3
26.6
25.0
22.8
23.4
23.2
25.0
27.9
23.1
26.7
26.7

0.1

0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.1
0.1
0.1

33.7
41.4
81.5
61.3
64.3
85.2
84.2
102.1
103.4
110.8
115.1

LPG
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93

-

0.6
1.8
2.3
2.7
2.6
2.7
2.7
2.7
2.6

-

0.1
0.1
0.1
0.0
0.0
0.0
-

20.1
26.4
25.5
26.0
25.8
26.5
25.1
24.6
24.8

77.0
82.9
81.7
78.2
76.2
75.3
71.3
71.1
66.3
67.8
72.7

-

-

77.1
83.1
122.5
106.4
104.1
104.0
99.7
100.3
94.0
95.1
100.1

-

(continued next page)
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Table C.7:

Production or extraction of primary petroleum products in
Australia, 1982-83 to 1992-93 (by energy content)
(cont.)

Amadeus

Bonaparte
PJ

PJ
Natural gas
1982-83 1983-84
0.1
1984-85
1.0
1985-86
1.2
1986-87
5.0
1987-88
11.0
1988-89
10.3
1989-90
12.2
1990-91
12.9
1991-92
13.3
1992-93
13.3
Source

a
Source:

17.2
17.2
19.0
20.5
20.8
23.9
21.5
23.4
38.8
40.2
39.9

Canning Carnav Eroman Gipps- Otway Perth
on
ga
land
PJ
PJ
PJ
PJ
PJ
PJ

-

0.7
0.7
46.4
94.1
117.0
144.1
155.8
288.8
363.1
409.7
460.2

186.0
192.7
208.9
211.7
214.1
210.3
215.8
216.9
195.2
197.6
203.5

229.0
243.4
223.0
230.4
220.9
219.0
229.7
259.8
225.4
239.4
238.2

0.0
0.4
0.5
0.6
0.7
0.9
1.5
2.1

39.1
39.5
29.5
22.1
17.0
10.2
5.9
9.0
8.1
7.1
13.2

Total
PJ

658.9
687.0
783.1
580.1
595.3
619.0
639.4
810.2
851.1
908.7
952.8

ABARE 1993a, pp. 257-58

Table C.8:

1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94

-

BowenSurat
PJ

Natural gasa consumption in Australia by State, 1982-83 to 199394 (gigalitres)
NSW
GL

VIC
GL

QLD
GL

SA
GL

WA
GL

NT
GL

AUST
GL

1 981
2 167
2 254
2 489
2 721
2 538
2 548
2 659
2 508
2 490
2 526
2 620

5 799
6 132
5 616
5 802
5 576
5 529
5 798
6 563
5 844
6 037
6 219
5 876

434
434
479
517
524
601
541
590
977
1 016
1 022
1 155

2 705
2 740
3 081
2 921
2 749
2 846
2 936
2 857
2 489
2 611
2 653
2 920

1 003
1 012
1 911
2 928
3 377
3 887
4 071
4 708
4 591
4 796
5 284
5894

3
26
31
127
276
259
308
325
334
334
355

11 922
12 488
13 367
14 688
15 074
15 677
16 153
17 684
16 734
17 284
18 038
18 820

Natural gas includes ethane, non-commercial natural gas and methane.
ABARE 1995, p. 161
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Table C.9:

1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
1993-94
a
Source:

176

Natural gasa consumption in Australia by State, 1982-83 to 199394 (petajoules)
NSW
PJ

VIC
PJ

QLD
PJ

SA
PJ

WA
PJ

NT
PJ

AUST
PJ

76.9
84.1
87.5
96.6
105.6
98.5
98.9
103.2
97.3
96.6
98.0
101.7

225.0
237.9
217.9
225.1
216.3
214.5
225.0
254.6
226.7
234.2
241.3
228.0

16.7
16.7
18.4
19.9
20.2
23.1
20.8
22.7
37.6
39.1
39.3
44.5

105.0
106.3
119.5
113.3
106.7
110.4
113.9
110.9
96.6
101.3
102.9
113.3

39.5
39.9
75.3
115.4
133.1
153.1
160.4
185.5
180.9
189.0
208.2
232.2

0.1
1.1
1.3
5.2
11.3
10.6
12.6
13.3
13.6
13.6
14.5

463.0
485.0
519.7
571.6
587.0
611.0
629.5
689.4
652.4
673.9
703.4
731.1

Natural gas includes ethane, non-commercial natural gas and methane.
ABARE 1995, p. 161
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Table C.10:

Gas consumption by sub-groupings by State, average annual
growth and shares for selected years, 1973-74 to 1993-94

Consumption

PJ

Average growth
1973-74 to
1993-94
PJ p.a. %

65.0
5.9
0.9
14.5
12.5
98.9

3.2
-0.2
0.0
0.9
0.8
4.8

18.6
87.8
37.1
0.9
68.7
19.5
232.5

Queensland
Div. B Mining
Div. C Manufacturing
Div. D Electricity, gas & water
Div. G Transport & storage
Residential
Commerical
Total

1993-94

1973-74

Sectoral shares
1985-86 1993-94

%

%

%

11.9
-1.8
10.1
31.6
23.1
9.6

-

74.6
12.1
0.2
5.7
7.4
100.0

65.7
6.0
0.9
14.7
12.7
100.0

0.4
2.1
1.7
0.1
2.6
0.8
7.5

2.2
3.1
8.3
25.7
6.3
7.2
4.7

13.6
49.5
9.0
0.0
22.9
4.9
100.0

8.1
39.6
22.4
0.1
23.2
6.7
100.0

8.0
37.8
15.9
0.4
29.6
8.4
100.0

4.1
35.8
1.4
1.1
1.0
0.4
43.8

0.2
1.2
0.1
0.1
0.0
0.0
1.6

43.9
7.2
6.7
16.7
3.3
3.8
7.8

0.0
88.1
5.3
1.2
3.7
1.8
100.0

7.1
73.6
10.5
3.4
3.8
1.6
100.0

9.5
81.7
3.1
2.6
2.2
1.0
100.0

South Australia
Div. B Mining
Div. C Manufacturing
Div. D Electricity, gas & water
Div. G Transport & storage
Residential
Commerical
Total

21.3
23.1
55.0
1.5
7.4
3.7
112.0

1.3
0.7
0.4
0.0
0.2
0.1
2.8

15.9
4.4
1.0
6.8
3.1
6.1
3.5

3.3
17.1
70.8
0.0
7.1
1.6
100.0

19.4
20.2
50.9
2.0
5.4
2.2
100.0

19.0
20.6
49.1
1.4
6.6
3.3
100.0

Western Australia
Div. B Mining
Div. C Manufacturing
Div. D Electricity, gas & water
Div. G Transport & storage
Residential
Commerical
Total

61.9
106.5
49.8
3.9
7.1
3.6
232.8

2.7
4.7
2.9
0.2
0.3
0.1
10.9

31.6
8.9
33.7
18.9
8.8
9.6
13.2

2.5
86.3
4.9
0.7
3.8
1.7
100.0

3.3
38.3
53.8
1.9
1.7
1.0
100.0

26.6
45.8
21.4
1.7
3.0
1.5
100.0

New South Wales
Div. C Manufacturing
Div. D Electricity, gas & water
Div. G Transport & storage
Residential
Commerical
Total
Victoria
Div. B
Div. C
Div. D
Div. G

Mining
Manufacturing
Electricity, gas & water
Transport & storage
Residential
Commerical
Total

(continue next page)
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Table C.10:

Gas consumptio n by sub-groupings, by State, average annual
growth and shares for selected years, 1973-74 to 1993-94
(cont.)

Consumption

PJ

Average growth
1973-74
to 1993-94
PJ p.a. %

Northern Territory
Div. B Mining
Div. D Electricity, gas & water
Commerical
Total

0.1
13.5
0.1
13.7

0.0
1.6
0.0
1.6

Australia
Div. B Mining
Div. C Manufacturing
Div. D Electricity, gas & water
Div. G Transport & storage
Residential
Commerical
Total

106.1
318.2
162.6
8.3
98.7
39.8
733.6
98.9
232.5
43.8
112.0
232.8
13.7
733.6

1993-94

Northern Territory
Western Australia
South Australia
Queensland
New South Wales
Victoria
Australia
Note:
Source:

178

1973-74

Sectoral shares
1985-86 1993-94

%

%

%

-5.0
50.7
23.0
48.0

-

19.8
80.2
0.0
100.0

0.8
98.3
0.9
100.0

4.6
12.6
6.2
0.3
3.8
1.8
29.5

10.9
6.8
6.6
15.0
7.0
9.7
7.4

7.7
49.7
25.5
0.2
13.7
3.2
100.0

7.6
41.9
34.3
1.0
10.9
4.2
100.0

14.5
43.4
22.2
1.1
13.5
5.4
100.0

5.7
7.5
1.6
2.8
10.9
0.9
29.5

9.6
4.7
7.8
3.5
13.2
48.0
7.4

0.0
46.8
6.9
28.2
18.1
0.0
100.0

16.3
40.4
3.4
19.5
20.2
0.2
100.0

13.5
31.7
6.0
15.3
31.7
1.9
100.0

Division B, C, D and G — as per ANZSIC classification.
ABARE 1994 (unpublished)
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Table C.11:

Gas consumption by industrial sub-groupings, 1989-90

Defined by Australian Standard Industry Classification (ASIC)

ASIC
Code

Gas purchase
value
IOCC Code:
1300 & 3620

Gas
dependency
Per cent of
total energy
%

$'000

Div. A Agric., forestry, fishing
Div. B Mining
21
- Food, beverage, tobacco
23-24 - Textiles, clothing, footwear
25
- Wood & wood products
26
- Paper & paper products
275
Basic chemicals
277
Petroleum refining
27
- Total chemicals
28
- Non-metallic mineral prod.
294
Basic iron & steel
295-6
Basic non-ferrous metals
29
- Total basic metal products
31
- Fabricated metal products
32
- Transport equipment
33
- Other machinery & equipt.
34
- Miscellaneous manuf.
Div. C Manufacturing
3611
Public electricity generat.
3612
Private electricity generat.
361
Total electricity generat.
362
Gas
36
- Electricity & gas
37
- Water, sewage & drainage
Div. D Electricity, gas & water
Div. E Construction
51
- Road transport
52
- Railway transport
53
- Water transport
54
- Air transport
55-58 - Other transport & serv.
Div. G Transport & storage
F, H, I,
J, K, L Commercial & services
Household consumption
a
Source:

Av demand growth
Gas
consumed
PJ

1973-74 to
2004-05
PJ p.a.
%a

2 651
19 246
95 039
23 538
10 162
35 174
93 610
26 348
119 958
216 309
47 233
293 694
340 927
23 669
25 200
19 023
11 491
921 414
na
na
1 175 815
965 855
2 141 670
2 141 670
63 441
3 055
3 874
933
1 742
2 313
8 068

0.2
51.7
17.2
52.6
8.1
36.4
42.4
8.5
26.1
56.2
12.2
35.7
26.1
50.0
53.8
26.9
36.3
28.5
11.2
39.8
12.6
na
na
7.1
13.8
0.8
0.1
0.0
0.2
0.0
77.8
0.6

0.1
81.6
24.3
6.2
1.5
18.4
52.1
11.3
67.0
57.4
26.5
81.0
107.5
5.6
6.5
2.1
3.3
299.7
140.9
20.6
161.5
17.9
179.4
0.3
179.7
0.2
0.0
5.2
5.2

0.0
3.9
0.7
0.2
0.1
0.4
1.9
0.2
2.2
0.7
0.8
4.6
5.4
0.1
0.1
0.0
0.0
9.9
3.3
0.7
4.0
na
na
0.0
3.9
0.0
1.7
0.0
0.2
0.8

0.0
4.8
2.7
2.5
3.6
2.3
3.7
1.8
3.3
1.2
3.1
5.7
5.1
1.7
2.1
1.7
0.7
3.3
2.3
3.3
2.5
na
na
3.9
2.2
-1.4
0.0
4.0
14.6

502 052
734 000

23.9
28.0

33.6
87.9

1.6
3.6

4.7
4.1

Percentage as a proportion of 1989-90 consumption.
ABARE 1993c, pp. 100-115
ABS 1990, Cat. No. 5209.0 (unpublished)
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Table C.12:

Number of industriala establishments, by gas consumption, by
State, 1993-94 and 1985-86

Gas consumption
(PJ p.a.)

NSW

VIC

QLD

SA

WA

NT

ACT

TOTAL

1993-94
0.1 to 0.49
0.5 to 0.99
1.0 to 1.99
2.0 to 3.99
4.0 to 5.99
6.0 to 7.99
>8.0
Total

67
13
10
3
1
0
1
95

84
18
8
10
3
1
3
127

18
5
1
0
0
0
2
26

18
7
3
1
1
1
2
33

28
5
6
5
2
1
6
53

3
1
0
1
0
0
1
6

3
0
0
0
0
0
0
3

221
49
28
20
7
3
15
343

1985-86
0.1 to 0.49
0.5 to 0.99
1.0 to 1.99
2.0 to 3.99
4.0 to 5.99
6.0 to 7.99
>8.0
Total

65
11
7
1
2
0
2
88

62
14
8
7
4
1
4
100

15
1
1
0
0
0
1
18

19
3
3
2
2
0
2
31

18
1
1
5
2
0
4
31

0
0
1
0
0
0
0
1

2
0
0
0
0
0
0
2

181
30
21
15
10
1
13
271

a
Source:

Includes manufacturing, mining and electricity gas and water establishments in each State.
ABARE 1994 (unpublished)

Table C.13:

New South Wales
Victoria
Queensland
South Australia
Western Australia
Tasmania
Northern Territory
Australia
Source:
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Residentialgas consumption in Australia by State, 1990-91
No. of
customers

Proportion of
households
%

Consumption of gas
Total
Per customer
PJ
GJ

546 000
1 156 000
115 000
276 000
255 000
0
0
2 348 000

26
77
12
53
47
0
0
40

11.6
64.7
1.4
6.6
4.8
0.0
0.0
89.0

AGA 1992a, p. 9

21.2
56.0
12.2
23.9
18.8
na
na
37.9
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Table C.14:

Heating days in Australia, 1988-89 to 1992-93

1988-89
1989-90
1990-91
1991-92
1992-93
Notes:

Source:

VIC

QLD

SA

WA

436
592
560
587
638

1 161
1 353
1 248
1 335
1 327

na
na
na
na
na

1 015
1 084
931
1 097
1 108

463
582
523
541
740

Yearly heating days are the sum of degrees by which mean temperature is below 18°C. It is
calculated by subtracting the mean daily temperature (where it is below 18°C) from 18°C and
summing over the year.
AGA 1994b, various pages

Table C.15:

Residential
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
Commercial
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
Industrial
1987-88
1988-89
1989-90
1990-91
1991-92
1992-93
Source:

NSW

Average gas prices in Australia, by State, 1987-88 to 1992-93
(cost per energy unit)
NSW

VIC

QLD

SA

WA

NT

$/GJ

$/GJ

$/GJ

$/GJ

$/GJ

$/GJ

Weighted
Average
$/GJ

9.83
10.97
11.35
12.13
12.38
12.29

6.53
6.77
7.03
7.4
7.84
8.43

14.38
15.04
15.54
16.57
17.05
17.65

9.46
10.19
10.38
11.15
11.97
12.11

12.55
12.59
13.15
14.51
14.75
14.57

na
na
na
na
na
20.49

7.58
7.98
8.23
8.82
9.22
9.73

6.45
8.18
8.66
9.36
9.75
9.58

5.23
5.5
5.68
5.95
6.39
6.6

11.28
11.45
11.58
12.36
12.9
12.63

5.28
5.58
5.71
6.17
6.75
6.89

11.81
10.75
12.67
14
13.66
14.32

na
9.38
10.47
11.08
11.78
11.86

6.08
6.82
7.12
7.66
8.06
8.21

4.12
4.47
4.66
4.99
5.23
5.24

2.76
3
3.19
3.39
3.61
3.67

5.64
5.8
6.12
6.37
6.57
6.86

2.71
2.86
3.02
3.25
3.52
3.6

3.8
3.19
3.63
4.27
3.79
4.05

na
na
na
na
na
na

3.54
3.5
3.77
4.17
4.13
4.27

AGA 1994a, p. 37
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Table C.16:

Estimated average city gate gas prices, 1987-88 to 1992-93 (cost
per energy unit)
1987-88
$/GJ

New South Wales
Ex-plant price (Cooper)
Haulage price
Total city gate
Victoria
Ex-plant price (Gippsland)
Haulage price
Government impost
Total city gate
Queensland
Ex-plant price (Bowen/Surat)
Haulage price
Total city gate
South Australia
Ex-plant price (Cooper)
Haulage price
Total city gate
Western Australia a
Ex-plant price (Carnarvon)
Northern Territory
Ex-plant price (Amadeus)
a
Source:

Natural gas

a
b
Source:
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1990-91
$/GJ

1991-92
$/GJ

1992-93
$/GJ

1.61
0.76
2.37

1.73
0.79
2.52

1.86
0.81
2.67

2.01
0.84
2.85

2.15
0.86
3.01

2.18
0.87
3.05

0.40
0.12
1.36
1.88

0.41
0.12
1.43
1.96

0.56
0.12
1.52
2.20

0.75
0.12
1.53
2.40

0.85
0.12
1.62
2.59

0.83
0.14
1.75
2.71

1.90
0.75
2.65

2.00
0.90
2.90

2.20
1.10
3.30

2.40
1.30
3.70

2.45
1.30
3.75

2.45
1.30
3.75

1.61
0.31
1.91

1.73
0.32
2.05

1.86
0.33
2.19

2.02
0.38
2.40

2.17
0.43
2.60

2.13
0.43
2.56

2.18

2.21

2.36

2.60

2.40

2.45

1.70

1.75

1.80

1.85

1.90

1.90

Partial price elasticities of fuel demand, 1991 (per cent)

Percent changes in
the demand fora:

Electricity

1989-90
$/GJ

There is no published haulage estimate to Perth.
AGA 1994a, p. 40

Table C.17:

Petroleum

1988-89
$/GJ

In response to a 1 per cent increase in the price of:
Petroleum
Electricity Natural gas
-0.10
b(0.05)
0.05
(0.02)
-0.04
(0.02)

0.12
(0.07)
-0.18
(0.03)
0.82
(0.54)

-0.02
(0.01)
0.13
(0.04)
-0.78
(0.41)

Partial price elasticities assume that other sectors of the economy remain unaffected.
Figures in brackets are standard errors.
ABARE 1991, p. 12
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Table C.18:

Distribution industry performance indicators by state, 1992-93

MARKET INDICATORS
Natural gas market share % of Primary energy market
Non-transport final energy market
Households connected to gas as % of All households
Households with access to gas main
Number of customers
Residential
Commercial and industrial
Gas sold
Residential
Commercial and industrial
Revenue
Residential
Commercial and industrial
CUSTOMER SERVICE INDICATORS
Residential
Average price
Average sales per customer
Average annual bill per customer
Real price change
Commercial and industrial
Average price
Real price change
Reliability
Interruptions per '000 customers pa.
FINANCIAL INDICATORS
Rate of return (EBITa/Total assets)
Debt to equity
OPERATIONAL INDICATORS
Employee numbers
Customers per employee
Mains
Customers per km mains
Real controllable costs
Per customer
Per km mains
UAFGb as percentage of gas issued
Degree heating days (18°C) capital city
a
b
Source:

NSW

VIC

QLD

SA

WA

%
%

7.8
15.8

21.5
na

5.5
11.0

32.7
34.6

39.1
53.2

%
%

25.5
54.0

72.9
88.7

9.2
na

49.2
80.0

46.1
na

'000
'000

603
26

1 233
39

110
4

290
9

295
8

13 202
78 811

70 294
91 005

1 368
8 384

7 214
27 654

5 648
109 002

$'000 163 121
$'000 463 275

591 856
386 324

24 640
63 172

87 349
82 279
109 461 459 786

$/GJ
GJ
$
%

8.42
57.0
480.0
6.6

18.11
12.4
224.0
3.8

12.11
24.9
301.0
-1.0

14.57
19.1
276.0
-1.6

4.25
1.8

7.53
2.9

3.96
-0.7

4.22
7.1

TJ
TJ

12.36
21.9
271.0
-1.7

$/GJ 5.88
% -0.3
no.

na

1.0

na

na

1.5

%
%

11.8
82

31.1
128

na
na

9.0
32

8.0
neg

no.
no.
km
no.

1 717
366
19 792
32

3 593
354
24 092
53

528
216
2 929
39

890
336
6 255
48

482
629
9 102
33

297
9
4.6
638

238
13
1.7
1 327

na
na
5.9
na

248
12
2.9
1 108

88
3
0.7
740

$
$'000
%
no.

EBIT—Earnings before interest and tax.
UAFG—Unaccounted for gas.
AGA 1994b, various pages
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Table C.19:

Total length of petroleum transmission pipelines, by State, 1991
(kilometres)
Oil pipelines
Length No.
km

New South Wales
Onshore
Victoria
Onshore
Offshore
Queensland
Onshore
South Australia
Onshore
Western Australia
Onshore
Offshore
Northern Territory
Onshore
Australia
Onshore
Offshore
Total
Source:

Source:
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Total pipelines
Length No.
km

0.0

0

2 202.0

13

0.0

0

2 202.0

13

153.1
356.0

5
19

2 201.1
184.2

56
7

674.5
41.2

12
3

3 028.7
581.4

73
29

1 244.0

4

1 529.0

11

208.0

3

2 981.0

18

236.6

8

1 802.7

34

749.1

5

2 788.4

47

32.6
70.3

4
10

2 493.8
241.8

19
6

1.0
0.0

1
0

2 527.4
312.1

24
16

270.0

1

1 802.8

5

0.0

0

2 072.8

6

1 936.3
426.3
2 362.6

22
29
51

12 031.4 138
426.0 13
12 457.4 151

1 632.6
41.2
1 673.8

21
3
24

15 600.3 181
893.5 45
16 493.8 226

BRS 1994, p. 107-17

Table C.20:

1987-88
1988-89
1989-90
1990-91
1991-92
1992-93

Gas pipelines
Other pipelines
Length No.
Length No.
km
km

Number of employees in the Australian gas industry
by State,
1987-88 to 1992-93

NSW

VIC

2 983
2 854
2 806
2 675
2 539
2 330

5 868
5 951
6 091
5 808
4 863
4 447

AGA 1994a, p. 31

QLD
740
773
778
770
721
724

SA
65
1 172
1 240
1 112
1 101
1 062

WA
541
556
553
557
503
513

TAS

NT

56
na
na
na
na
na

11
38
38
39
39
33

AUST
11 164
11 344
11 506
10 961
9 766
9 109

C/ STATISTICS

Table C.21:

Total length of reticulation and transmission mains in use, 199293 (kilometres)
NSW
km

VIC
km

QLD
km

SA
km

Construction: mains laid during financial year ending 30 June 1993
Reticulation mains
- low & medium pressure
724
195
92
0
- high pressure
43
230
13
131
Transmission
- high pressure
27
116
0
0
Total
794
541
105
131
Total pipeline network in use as at 30 June 1993
Reticulation mains
- low & medium pressure
19 055
5 160
- high pressure
1 738
16 671
Transmission
- high pressure
1 895
2 201
Total
22 688
24 032
Source:

AUST
km

252
8

1
0

1 263
426

0
260

0
1

143
1 832

2 954
91

3 457
2 798

8 537
565

7
0

39 170
21 863

1 124
4 169

1 237
7 492

2 513
11 615

1 838
1 845

10 807
71 840

Total length of mains laid (additions) by State, 1987-88 to 1992-93
(kilometres)

NSW
km

Source:

NT
km

AGA 1994a, p. 31

Table C.22:

1987-88
1988-89
1989-90
1990-91
1991-92
1992-93

WA
km

868
763
510
563
637
794

VIC
km
395
649
443
330
270
541

QLD
km
37
238
644
159
91
105

SA
km
103
186
84
106
93
131

WA
km
407
333
424
318
193
260

TAS
km
0
0
0
0
0
0

NT
km

AUST
km

0
30
11
4
0
1

1 810
2 197
2 116
1 479
1 479
1 832

AGA 1994a, p. 31
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Table C.20:

Demand projections for natural gas, by State and by
consumption class, 1990-91 to 2030 (petajoules)
Actual use
1990-91
PJ

Industrial
New South Wales
65.7
Victoria
85.8
Queensland
30.7
South Australia
24.2
Western Australia
109.6
Northern Territory
0.8
Australia
316.8
Electricity generation
New South Wales
0.0
Victoria
25.0
Queensland
0.0
South Australia
38.6
Western Australia
23.9
Northern Territory
12.2
Australia
99.7
Commercial
New South Wales
10.9
Victoria
16.4
Queensland
0.7
South Australia
2.8
Western Australia
1.6
Northern Territory
0.0
Australia
32.4
Residential
New South Wales
11.6
Victoria
64.7
Queensland
1.4
South Australia
6.6
Western Australia
4.8
Northern Territory
0.0
Australia
89.1
Other gas usages - Australia
Vehicles powered by gas 6.0
Other
124.2
a

Source:
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___ Enhanced demand projections ___
2000
2010
2020
2030
PJ
PJ
PJ
PJ

Annual
growth rate
1990 to 2030
PJ

76
111
38
33
134
26
418

85
135
78
37
139
30
504

98
155
94
41
172
32
592

110
175
109
45
207
37
683

1.11
2.22
2.13
0.50
2.33
0.78
9.06

0
2a
0
67
21
16
106

166
124
0
96
52
20
458

212
138
0
104
130
24
608

255
166
0
104
174
31
730

7.22
4.18
0.00
1.68
4.09
0.46
17.63

18
22
1
4
1
0
46

27
31
1
6
1
0
66

39
44
2
8
2
0
95

54
60
2
10
2
0
128

1.07
1.09
0.04
0.18
0.02
0.00
2.40

21
81
2
9
8
0
121

30
97
2
10
11
0
150

31
105
2
10
13
0
161

36
112
3
11
15
0
177

0.59
1.19
0.03
0.10
0.25
0.00
2.16

58
125

104
191

123
224

143
251

3.39
3.53

Forecast of gas consumption for electricity generation is expected to decline to 2000 as the existing
generating capacity is decommissioned, new generating plant are not expected to be completed until
2010.
AGA 1992a, p. 10

3 220.5

1 838.6

ABARE 1993c, pp. 100-15

3 122.9

Total energy
consumption

Source:

1 790.9

405.9
46.3
1.8

383.6
46.5
1.6

Production of derived
fuels

913.7
316.5
95.4
67.4
16.8
85.4
69.1
1 260.9
1 328.8
490.0
15.5

1983-84

869.8
329.4
96.9
70.1
14.9
85.1
71.9
1 235.6
1 281.1
466.2
14.8

1982-83

3 369.9

1 871.5

435.5
53.9
2.1

968.4
369.2
95.0
67.1
16.0
86.1
72.9
1 267.5
1 331.3
523.3
15.0

3 402.6

1 872.2

457
55.8
2.5

980.9
350.1
89.5
68.6
16.6
87.6
71.4
1 247.2
1 328.1
570.7
13.0

3 514.4

1 876.5

477.5
52.4
2.4

1 008.2
405.0
86.4
68.3
17.5
88.7
73.4
1 233.4
1 339.2
588.4
11.5

3 623.1

2 005.7

500.7
53.9
2.4

1 035.6
424.9
82.6
73.2
15.9
90.6
73.9
1 321.5
1 395.5
610.5
10.2

1984-85 1985-86 1986-87 1987-88

3 832.9

2 071.9

532.1
54.1
2.4

1 107.3
474.8
86.3
78.2
15.2
93.9
80.7
1 345.7
1 459.2
627.8
9.5

3 944.7

2 134.8

557.5
53.6
2.4

1 132.1
450.7
113.8
75.9
15.8
97.9
81.5
1 386.3
1 477.6
688
8.6

3 948.9

2 165.2

563.6
58
2.4

1 141.3
484.1
113
73.5
14.2
100.1
78.2
1 421.4
1 466.9
655.7
8.2

1988-89 1989-90 1990-91

Total energy consumption in Australia, 1982-83 to 1992-93 (petajoules)

Black coal
Brown coal
Coke
Coal by-products
Brown coal briquettes
Wood, woodwaste
Bagasse
Refinery input
Petroleum products
Natural gas
Town gas
Electricity
Total
Hydroelectricity
Solar energy

Table C.21:

3 981.8

2 203.5

573.7
56.8
2.4

1 168.2
497.3
96.0
77.3
12.3
101.6
63.5
1 440.0
1 474.3
678.7
8.4

1991-92

4079.2

2 264.5

588.4
61
2.4

1 195.6
466.8
93.6
77.4
11.2
104.8
78.0
1 494.8
1 523.8
706.5
9.7

1992-93
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4174.2

2 299.9

601.7
60.5
2.4

1 197.4
486.8
96.4
78.9
10.7
107.1
84.5
1 513.1
1 560.2
733.4
10.8

1993-94

C/ STATISTICS
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Table C.22:

Final energy consumption in Australia, by industry sector, by
type of fuel, 1987-88 to 1992-93 (petajoules)
Petroleum

__ Gas __

Electricity

PJ

%

PJ

%

PJ

%

PJ

%

PJ

%

PJ

86.6
87.3
85.2
84.6
84.1
83.7

0.0
0.0
0.0
0.0
0.1
0.1

0.0
0.0
0.0
0.0
0.2
0.2

7.4
7.4
8.5
9.0
9.2
9.9

13.4
12.7
14.8
15.4
15.7
16.2

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

55.1
58.1
57.6
58.4
58.5
61.2

23.8
25.2
23.2
23.1
23.3
22.7

59.0
61.5
81.6
85.6
88.2
91.9

50.0
47.2
50.1
51.0
50.8
51.3

25.5
30.0
35.0
35.4
36.6
37.9

21.6
23.0
21.5
21.1
21.1
21.1

5.4
6.1
8.4
8.0
8.3
8.8

4.6
4.7
5.2
4.8
4.8
4.9

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

118.0
130.4
162.8
167.8
173.5
179.3

17.4
17.4
17.0
16.4
16.8
16.7

276.1
283.8
288.8
292.9
297.5
306.4

31.9
31.4
31.6
32.2
32.7
32.4

173.8
186.7
191.9
192.9
196.0
200.6

20.1
20.6
21.0
21.2
21.6
21.2

170.9
175.2
173.9
171.9
169.6
173.8

19.8
19.4
19.0
18.9
18.7
18.4

93.0
101.9
104.5
101.4
92.8
106.6

10.8
11.3
11.4
11.2
10.2
11.3

864.3
905.1
915.0
908.4
908.7
945.0

99.0
98.9
99.0
98.9
98.8
98.7

0.4
0.4
0.4
0.7
1.2
1.5

0.0
0.0
0.0
0.1
0.1
0.1

5.5
6.2
6.5
6.5
6.8
8.0

0.6
0.6
0.6
0.7
0.7
0.8

3.6
4.0
3.5
3.7
4.0
4.0

0.4
0.4
0.3
0.4
0.4
0.4

0.0
0.0
0.0
0.0
0.0
0.0

0.0
959.6
0.0
998.5
0.0 1 005.2
0.0
993.5
0.0 1 012.3
0.0 1 038.4

7.9
7.8
7.4
7.2
7.4
7.0

31.0
32.4
35.0
35.9
36.9
38.5

23.1
22.9
23.2
23.0
23.4
23.7

86.0
91.8
98.3
103.2
103.9
107.1

64.1
64.8
65.1
66.0
65.8
66.0

5.8
5.8
5.7
5.3
4.8
4.8

4.3
4.1
3.8
3.4
3.0
3.0

0.7
0.7
0.7
0.7
0.6
0.6

0.5
0.5
0.5
0.4
0.4
0.4

Agriculture
1987-88
47.7
1988-89
50.7
1989-90
49.1
1990-91
49.4
1991-92p
49.2
1992-93f
51.2
Mining
1987-88
28.1
1988-89
32.8
1989-90
37.8
1990-91
38.8
1991-92p
40.4
1992-93f
40.7
Industry
1987-88
150.5
1988-89
157.5
1989-90
155.9
1990-91
149.3
1991-92p
152.8
1992-93f
157.6
Transport
1987-88
950.1
1988-89
987.9
1989-90
994.8
1990-91
982.6
1991-92p
1000.3
1992-93f
1024.9
Commercial
1987-88
10.6
1988-89
11.0
1989-90
11.2
1990-91
11.3
1991-92p
11.7
1992-93f
11.3
(continued next page)
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__ Coal __

Renewable

Total

134.1
141.7
150.9
156.4
157.9
162.3
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Table C.22:

Residential
1987-88
1988-89
1989-90
1990-91
1991-92p
1992-93f
Total a
1987-88
1988-89
1989-90
1990-91
1991-92p
1992-93f
Note:

f
p
Source:

Final energy consumption in Australia, by industry sector, by
type of fuel, 1987-88 to 1992-93 (petajoules)
(cont.)
Petroleum

__ Gas __

Electricity

__ Coal __

Renewable

Total

PJ

%

PJ

%

PJ

%

PJ

%

PJ

%

PJ

16.5
16.1
16.7
16.5
17.0
17.1

5.6
5.3
5.2
5.0
5.1
5.0

75.7
78.6
90.0
91.0
93.5
97.2

25.5
26.0
27.8
27.7
28.0
28.4

130.2
131.9
138.8
141.3
141.8
143.3

43.9
43.7
42.9
43.0
42.4
41.9

0.7
0.6
0.6
0.5
0.3
0.3

0.2
0.2
0.2
0.2
0.1
0.1

73.4
74.8
77.1
79.4
81.8
84.2

24.8
24.8
23.9
24.2
24.5
24.6

296.5
302.0
323.2
328.7
334.4
342.1

1 251.5
1 306.5
1 318.1
1 297.2
1 319.7
1 352.1

50.6
50.5
49.4
48.7
49.0
48.7

442.2
456.7
495.8
506.1
517.4
535.6

17.9
17.7
18.6
19.0
19.2
19.3

428.4
454.0
479.0
488.3
494.3
506.8

17.3
17.6
18.0
18.3
18.4
18.2

186.4
191.7
192.1
189.4
187.0
191.7

7.5
7.4
7.2
7.1
6.9
6.9

167.1
177.4
182.3
181.5
175.2
191.4

6.7
6.9
6.8
6.8
6.5
6.9

2 475.6
2 586.3
2 667.3
2 662.5
2 693.6
2 777.6

Petroleum includes all petroleum products and LPG; gas includes natural gas and town gas; coal
includes black and brown coal, and briquettes; renewables includes wood, bagasse, and imputed
energy equivalent for solar hot water appliances.
forecast
preliminary
AGA 1994a, p. 19
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Table C.23:

World trade in liquefied natural gas, 1988 to 1992 (billion cubic
metres)

Selected countries & regions 1988

1989

1990

1991

1992

bill m3

bill m3

bill m3

bill m3

bill m3

Average growth rate
1985-90
1990-92
%pa
%pa

Major exporters
Abu Dhabi
Algeria
Australia
Brunei
Indonesia
Libya
Malaysia
United States
All other
Total

3.2
14.9
0.0
7.2
24.6
1.1
8.3
1.3
0.0
60.6

3.1
17.1
0.9
7.1
24.9
1.5
8.7
1.3
0.0
64.6

3.2
19.1
3.9
7.2
27.5
1.2
8.6
1.4
0.0
72.1

3.5
19.1
5.2
7.0
29.7
1.6
9.6
1.3
0.0
77.0

3.4
19.6
6.2
7.1
31.6
1.8
9.8
1.4
0.0
80.9

1.3
9.1
na
0.6
6.1
0.7
8.2
-0.6
na
7.1

3.1
1.4
25.4
-0.8
7.1
20.5
6.7
1.5
na
5.9

Major importers
Belgium
France
Japan
South Korea
Spain
Taiwan
United States
All other
Total

2.9
9.0
41.9
2.7
3.3
0.0
0.6
0.2
60.6

3.7
9.0
43.7
2.7
3.9
0.0
1.3
0.4
64.7

3.9
9.3
47.9
3.1
4.4
1.0
2.5
0.1
72.2

4.0
9.2
50.6
3.6
5.5
2.0
1.9
0.1
76.9

4.6
9.2
52.7
4.6
5.7
2.2
1.3
0.6
80.9

11.1
3.9
4.9
na
13.1
na
28.7
-27.5
7.1

8.6
-0.6
4.9
22.2
13.3
51.4
-27.5
173.9
5.9

Source:
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Table C.24:
Selected
countries and
regions

World natural gas consumption, 1989 to 1992 (exajoules)

1989
EJ

1990
EJ

Gas consumption
1991
1991
1992
EJ
GJ / per EJ
capita

Average growth rate
1975-85
1985-90 1990-92
% pa
% pa
% pa

USA
Canada
Latin America
Belgium &
Luxembourg
France
Germany
Italy
Netherlands
Spain
Switzerland
United Kingdom
Former USSR
C & E Europe
Africa
China
Japan
South Korea
Australia
New Zealand

20.5
2.4
3
0.4

20.4
2.3
3.1
0.4

20.7
2.4
3.2
0.4

82.1
88.9
7.0
38.5

21.5
2.5
3.3
0.4

-1.0
0.4
6.2
-1.3

1.6
4.4
3.6
2.5

2.6
2.9
3.3
-1.6

1
2.2
1.5
1.3
0.2
0.1
2
23.9
3
1.3
0.5
1.8
0.1
0.7
0.2

1.1
2.3
1.6
1.3
0.2
0.1
2.1
25.5
2.8
1.3
0.6
1.9
0.1
0.7
0.2

1.2
2.4
1.7
1.4
0.2
0.1
2.2
25.1
2.5
1.3
0.6
2.1
0.1
0.3
0.2

21.0
37.6
29.8
92.9
5.1
14.7
38.2
84.5
25.8
2.0
0.5
16.9
2.3
17.3
58.7

1.2
2.4
1.7
1.4
0.2
0.1
2.2
24
2.2
1.4
0.6
2.1
0.2
0.6
0.2

3.2
2.3
4.2
-0.2
4.9
7.2
3.9
7.3
4.7
19.8
2.8
16.6
na
10.9
20.8

2.5
1.9
7.5
-0.9
18.9
5.4
0.2
3.0
0.0
4.5
2.8
4.8
na
5.9
3.9

3.7
2.3
2.7
4.0
8.6
10.9
3.7
-3.0
-12.5
0.9
1.5
4.6
25.9
-3.7
2.5

World
OECD

71.6
34.8

73.7
35.1

74.4
36.2

13.5
41.7

74.6
37.1

3.2
0.5

3.1
2.3

0.6
2.8

Source:

AGA 1994a, p. 13
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Financial performance indicators
Table C.25:

Net profit after tax, 1986 to 1993 ($million)
1986

Allgas Energy
AGL
Bridge
Crusader
Magellan
SAGASCO
Santos
Woodside
Average oil & gas
All resources
All listed companies
Note:
Source:

2.6
19.5
23.9
13.8
-0.1
2.9
144.0
-8.7
15.4
na
20.4

1987

3.5
22.0
1.1
5.6
1.1
2.9
88.7
-17.1
5.9
na
18.5

4.6
32.9
23.0
12.0
-4.9
24.1
89.7
167.0
9.2
15.2
22.1

1990

3.5
47.4
20.0
3.9
3.6
29.6
117.1
18.1
2.2
19.8
20.3

1991

3.2
40.7
-82.2
9.1
5.0
42.2
15.6
49.7
4.3
15.7
9.9

1992

5.5
na
28.7
-7.0
1.1
48.6
-110.9
116.5
-0.2
8.1
2.5

1993

6.1
na
39.3
7.1
0.1
na
112.7
-22.7
2.3
13.0
16.9

Earnings Before Interest and Tax (EBIT) as a proportion
of total
assets, 1986 to 1993 (per cent)
1986

Allgas Energy
AGL
Bridge
Crusader
Magellan
SAGASCO
Santos
Woodside
Average oil & gas
All resources
All listed companies
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3.6
26.8
18.2
0.02
5.5
3.8
125.0
53.9
4.2
14.1
17.5

1989

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b

Table C.26:

Note:
Source:

1988

13.1
8.9
14.1
19.6
4.4
12.9
21.1
3.3
10.3
na
10.6

13.4
5.7
8.4
8.9
8.5
10.2
14.0
2.9
7.1
na
9.6

1987
13.7
6.7
9.6
7.5
15.0
11.8
13.2
4.6
6.3
9.5
10.4

1988
15.3
3.1
7.2
13.1
-10.3
9.9
8.9
9.1
7.1
10.8
9.7

1989
9.1
11.1
8.3
-5.2
9.6
12.3
12.5
4.2
5.8
11.4
10.4

1990
9.5
9.4
-7.1
-52.3
15.6
11.8
13.7
6.8
7.2
9.1
7.5

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b

1991
14.3
na
8.3
-1.6
5.8
10.6
0.9
8.1
3.9
7.1
6.0

1992
14.6
na
7.4
8.3
1.7
na
9.7
3.4
5.0
6.8
7.1

1993
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Table C.27:

Earnings Before Interest and Tax (EBIT) as a proportion of total
sales, 1986 to 1993 (per cent)
1986

Allgas Energy
AGL
Bridge
Crusader
Magellan
SAGASCO
Santos
Woodside
Average oil & gas
Resources
All listed companies
Note:
Source:

11.6
24.3
94.4
41.8
17.2
8.9
70.4
48.0
49.3
na
12.8

12.9
21.1
71.7
28.4
34.6
7.4
65.4
35.7
37.8
na
12.9

12.8
21.7
79.9
18.8
41.0
10.6
58.9
56.4
32.8
21.0
12.9

1989

14.7
9.4
67.2
31.7
-27.8
22.6
57.5
115.4
51.0
21.9
14.0

1990

9.3
27.3
45.1
22.1
28.0
22.9
65.5
41.9
37.4
22.7
12.8

1991

9.2
20.4
-28.9
26.5
37.7
25.9
57.4
52.8
36.2
17.1
9.6

1992

14.0
na
31.8
-4.6
14.2
22.9
3.7
53.5
21.0
14.1
7.3

1993

14.5
na
31.5
25.8
4.1
na
40.2
24.1
29.6
13.3
8.5

Number of employees, 1986 to 1993
1986

Note:
Source:

1988

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b

Table C.28:

Allgas
AGL
Bridge
Crusader
Magellan
SAGASCO
Santos
Woodside

1987

380
3010
100
22
0
983
1323
1268

1987
274
3497
90
22
29
1025
1263
1513

1988
328
3371
192
25
31
1019
1561
1473

1989
328
3572
231
24
31
1080
1547
1455

1990
333
3108
256
34
38
1071
1655
1562

1991
318
2969
356
26
37
1057
1556
1662

1992
330
na
326
25
39
1046
1046
1721

1993
330
na
310
25
39
na
1500
1721

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b
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Table C.29:

Net profit before tax as a proportion of total sales, 1986 to 1993
(per cent)
1986

Allgas Energy
AGL
Bridge Oil
Crusader
Magellan
SAGASCO
Santos
Woodside
Average oil & gas
Resources
All listed companie
Note:
Source:

11.6
10.1
66.0
34.0
-0.9
3.4
47.4
10.0
30.0
na
8.4

12.8
8.7
50.3
9.6
33.8
4.9
42.5
26.7
17.4
15.3
8.3

1989
14.7
-8.0
38.7
22.8
-32.5
13.1
37.1
84.4
31.8
15.3
9.0

1990
9.3
8.9
19.1
11.5
23.0
18.0
36.1
6.7
12.1
16.5
7.6

1991
9.2
8.6
-43.4
14.1
35.7
21.8
38.5
13.5
17.2
11.9
4.7

1992
14.0
na
19.8
-13.0
14.2
19.3
-9.4
26.1
6.0
9.6
3.2

1993
14.5
na
23.0
16.4
4.1
na
31.6
5.7
20.0
9.7
5.4

Sales per employee, 1986 to 1993 ($’000)
1986

Allgas Energy
AGL
Bridge
Crusader
Magellan
SAGASCO
Santos
Woodside
Average oil & gas
Resources
All listed companies
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12.9
7.6
16.3
20.6
8.8
2.2
42.7
-1.6
17.6
na
7.9

1988

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b

Table C.30:

Note:
Source:

1987

106
133
899
3 718
na
128
383
137
213
na
117

1987
156
139
553
3 166
417
131
317
146
195
na
130

1988
146
176
280
3 869
525
145
340
142
226
190
145

1989
161
195
273
4 092
392
201
281
136
245
218
152

1990
166
240
499
3 006
407
266
339
172
320
250
175

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b

1991
185
285
575
3 876
550
310
456
221
420
276
191

1992
198
na
601
4 071
528
329
627
259
471
282
208

1993
211
na
576
2 637
538
na
459
262
497
314
222

C/ STATISTICS

Table C.31:

Profit per employee, 1986 to 1993 ($)
1986

Allgas Energy
AGL
Bridge
Crusader
Magellan
SAGASCO
Santos
Woodside
Average oil & gas
Resources
All listed companies
Note:
Source:

6 721 12 672
6 471 6 294
239 165 11 700
627 534 253 333
na
36 862
3 002 2 871
108 876 70 204
-6 888 -11 329
29 489 15 381
na
na
7 633 6 648

1988

11 022
7 946
94 974
954
177 581
3 736
80 077
36 572
16 277
16 656
7 710

1989

14 063
-4 872
99 461
500 093
-156 659
22 337
57 987
114 806
54 280
23 456
10 684

1990

9 767
15 252
78 391
114 649
93 421
27 599
70 755
11 601
20 192
24 884
4 348

1991

10 017
13 719
-228 351
348 853
136 324
39 929
100 257
29 900
31 145
20 379
5 952

1992

16 546
na
88 034
-281 513
29 628
46 454
-106 023
67 697
-1 418
10 775
1 421

1993

18 436
na
126 709
284 000
2487
na
75 132
-13 200
16 575
17 192
8 745

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b

Table C.32:

Dividend yield, 1986 to 1993 (per cent)
1986

Allgas Energy
AGL
Bridge
Crusader
Magellan
SAGASCO
Santos
Woodside
Average oil & gas
Resources
All listed companies
Note:
Source:

1987

3.0
2.9
0.0
1.4
0.0
1.4
4.1
0.0
1.9
na
3.9

2.4
3.8
0.0
1.7
0.0
2.9
4.5
0.0
1.9
na
5.1

1987
7.2
4.8
0.0
2.2
0.0
7.2
5.4
0.0
1.9
4.2
5.6

1988
3.6
7.2
0.0
2.5
0.0
8.1
4.9
0.6
2.0
3.9
5.3

1989
3.6
6.9
0.8
3.3
2.3
6.7
4.1
1.9
2.1
3.5
5.2

1990
3.8
4.1
2.3
1.9
2.2
4.6
5.9
1.8
2.3
2.7
3.5

1991
3.5
na
0.0
2.6
3.4
5.2
8.7
2.2
3.1
3.3
4.3

1992

1993

2.9
na
0.0
1.9
4.0
na
5.0
1.7
2.0
2.2
2.9

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b
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Table C.33:

Earnings per share , 1986 to 1993 (Australian cents)
1986

Allgas Energy
AGL
Bridge Oil
Crusader
Magellan
SAGASCO
Santos
Woodside
Note:
Source:

35.2
19.2
12.2
13.6
0.0
18.6
58.7
-1.2

47.9
15.6
3.1
5.5
2.7
18.5
32.5
-2.6

49.8
13.9
7.9
0.0
12.4
24.2
42.2
8.1

1989
42.4
-8.4
8.5
11.7
-10.8
62.9
27.3
25.1

1990
29.9
21.1
7.7
5.0
8.0
18.1
28.5
2.7

1991
29.3
17.8
-20.1
9.8
11.4
23.1
37.0
7.5

1992
50.2
na
7.2
-5.2
2.6
24.9
-24.1
17.5

1993
55.9
na
9.6
7.9
0.2
na
23.5
-3.4

Price earnings ratio (PER), 1986 to 1993 (times)
1986

Allgas Energy
AGL
Bridge Oil
Crusader
Magellan
SAGASCO
Santos
Woodside
Average oil & gas
Resources
All
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1988

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b

Table C.34:

Note:
Source:

1987

6.82
20.49
16.71
27.18
46.32
4.18
10.2
112.31
16.60
na
13.17

1987
9.58
17.74
11.69
292.02
14.32
4.01
10.31
9.68
13.07
na
11.28

1988
5.01
na
11.93
10.45
n/c
2.18
12.45
11.53
21.43
16.56
11.50

1989
10.01
10.26
na
18.07
29.85
6.37
12.23
66.56
32.81
17.17
14.90

1990
12.08
10.59
na
8.00
16.92
7.82
27.95
28.90
51.98
17.96
20.95

The reporting dates for the above companies are not all the same.
ASX 1994a, 1994b

1991
10.57
18.5
7.35
na
56.83
11.27
na
41.56
36.439
38.61
58.27

1992
14.69
na
4.68
13.87
422.9
10.06
10.26
na
78.05
23.12
22.04

1993
18.78
na
8.31
16.75
1064.32
na
17.79
na
101.41
34.71
25.21

C/ STATISTICS
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E

THE DEVELOPMENT OF THE NATURAL
GAS INDUSTRY IN AUSTRALIA

This appendix outlines the history of the Australian natural gas industry.
Section D.1 considers the history of exploration and production of natural gas
and other petroleum products in Australia.
The first discoveries of natural gas date to the early 1900s in Roma,
Queensland. Since that time many firms have evolved and matured into global
oil and gas companies. Projects such as the North West Shelf LNG export
venture have contributed to the internationalisation of the industry.
Section D.2 considers the development of government regulations and how
this has affected participation in the industry. The gas distribution industry
has evolved on a state by state basis; the distribution industry is characterised
by a mix of public and private involvement.
Prior to connection of natural gas reserves to markets, many urban centres
were supplied with reticulated coal gas which was manufactured from coal.
Over time, LPG has replaced coal gas and has been used where coal gas and
natural gas was unavailable.

D.1 The history of exploration and production of petroleum
Discovery of natural gas was typically ‘second prize’ in the search for oil.
Even today, oil companies still tend to focus their exploration efforts on the
search for oil rather than gas; nonetheless gas discoveries are most frequent.
Fortunately for the oil companies, natural gas markets have developed and
this has provided significant returns to the industry. The following section
outlines the history of the development of the gas producing basins in
Australia.
D.1.1 Bowen/Surat Basin
The first gas discovery in Australia was made accidentally while drilling for
water at Hospital Hill, near the town of Roma, Queensland in October 1900
(Wilkinson 1988, pp. 4-5). Further attempts were made to locate hydrocarbons
in the area without success until 1927, when the Roma Oil Corporation struck
natural gas and condensate, again near Roma. Other significant discoveries in
the same area were made by Australian Associated Oilfields (AAO) in 1954
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and 1960. By 1966, AAO had drilled 50 wells and recoverable reserves stood
at 3.8 billion m3 (Wilkinson 1988, p. 21).
AAO faced difficulties securing gas buyers because of the lack of
infrastructure linking gas fields to Brisbane. In August 1967, AAO announced
that a 450 km gas pipeline would be built between Roma and Brisbane. The
establishment of two United States fertiliser firms in Brisbane, to utilise Roma
gas, allowed funds to be secured for pipeline development. The pipeline was
built, owned and operated by the Associated Pipelines Ltd (APL), in which the
AAO and Southern Union Gas of the United States had a 50:50 interest. The
first gas supplies flowed down the pipeline to Brisbane in March 1969.
(Wilkinson 1988, pp. 24-25)
D.1.2 Gippsland Basin
Woodside (Lakes Entrance) Oil Co. was active in exploration in the Gippsland
region but produced only small quantities of oil and gas. Late in 1959,
Woodside secured a narrow lease situated just off the coast of the Ninety Mile
Beach (Wilkinson 1988, p. 42).
In 1960, on the advice of an American geologist, Lewis George Weeks, BHP
— which was then an iron and steel company— took out permits for 163000
km2 in the three offshore basins, Gippsland, Bass and Otway. At that time BHP
had no experience, and knew almost nothing about oil. BHP completed a
survey of the area which indicated a number of structures prospective for oil
in the Gippsland Basin. The surveys were important in attracting potential
farm-out partners.
A farm-in offer was completed during 1964. Under negotiated conditions, the
farm-in partner would have to pay the cost of all exploration and take the risks
for an indefinite period. BHP would own a straight 50 per cent of anything
found and its future costs would not start until the production stage started. At
that point, BHP would also recompense half the exploration costs leading up
to the particular find. Most interested parties rejected the terms as too strict
and weighted too much in BHP’s favour; however, Esso’s bid was accepted
and an agreement was formally entered into on 12 May 1964. On 27 December
1964, the consortium drilled Australia’s first offshore well, Barracouta1 about
24 km off the Gippsland coast in a water depth of 45 m. Two months later, gas
flowed from the well. In January 1966, another gas field was confirmed at the
Marlin structure about 43 km south of Lakes Entrance (Wilkinson 1988, pp.
45-46).
With these discoveries, the Gas and Fuel Corporation of Victoria (GFCV) with
three other smaller gas marketers — Colonial Gas, Geelong Gas and Gas
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Supply Co.— began negotiations with Esso and BHP in October 1965. A 20year contract was signed in March 1967 (Wilkinson 1988, p. 48).
In the last years of the 1960s, much of the activity involved the construction
of offshore platforms, laying pipelines to shore as well as onshore lines to
Longford near Sale in Gippsland, and an oil line to Long Island Point on
Western Port Bay and a gas line to Melbourne. A treatment plant was built at
Longford to process gas from Barracouta and Marlin, before being transported
to Melbourne via pipeline (Wilkinson 1988, p. 48-50).
D.1.3 Cooper Basin
In 1954, Santos Ltd was incorporated and took over exploration rights in a
large part of the Great Artesian Basin, an area of over a million square
kilometres. In the early years, Santos exploration centred around Wilkatana,
just north of Port Augusta. In 1956, Santos identified prospective areas around
the Cooper Creek in the north east of South Australia. Identification of these
resulted in Delhi Corporation of Texas forming a joint venture partnership
with Santos to explore the Cooper Basin (Wilkinson 1988, pp. 30-32).
The South Australian Mines Department carried out seismic surveys for
Santos and constructed a road along the Strezlecki Creek to the proposed well
site at Innamincka Dome. The first deep exploration well in the area,
Innamincka 1, was drilled in 1959 but proved to be dry. It was not until New
Year’s Eve 1963 that gas was struck with the drilling of Gidgealpa 2. A
feasibility study determined that there was enough gas to supply Adelaide. In
1966, participants in the Cooper Basin joint venture discovered the Moomba
gas field with reserves almost twice that of Gidgealpa (Wilkinson 1988, pp.
32-34).
During the early 1970s there were sufficient gas reserves to satisfy the
1
Adelaide market until 1991. By 1973 Santos was in financial difficulty
resulting in reduced expenditure on exploration. The financial difficulties
Santos experienced in the 1970s led it to arrange a large number of farm-out
agreements (Clarke and Hocking 1980a, p. 12).
D.1.4 Amadeus Basin
In the Amadeus Basin near Alice Springs, Magellan established a joint
agreement with Exoil. The agreement specified that Exoil would earn a 50 per
1

This was partly due to the impact of inflation and the price review arrangements
attached to the AGL letter of agreement which did not provide sufficient scope for
price revisions.
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cent interest in the area for exploration work including geological mapping,
seismic work, and the drilling of three holes. In January 1964, gas was found
at the Mereenie 1 well. East Mereenie1, was drilled in August 1964 which
flowed 15 TJ per day of gas plus 120 barrels per day of condensate.
The Palm Valley gas field, about 100 km to the east of Mereenie, was
discovered in 1965 by the Magellan/Exoil group. Due to geological problems,
it was not until 1983 that the first gas from Palm Valley came on stream via
pipeline to Alice Springs (Wilkinson 1988, pp. 36-37).
D.1.5 Perth and Carnarvon Basins
In 1958, Shell had joined WAPET which at the time was owned by Caltex and
Ampol. In the 1960s, WAPET continued to search its permit areas in the Perth,
Carnarvon and Fitzroy/Canning Basins of Western Australia, an area of about
740 000 km2. Over 90 wells were drilled in the area in the 11 years up to 1964
at a cost of $40 million.
In mid 1964 WAPET found gas and oil in the Perth Basin, although it proved
sub-economic. It was not until 1970 with Dongarra 19 that the field was
declared commercial. The Mondarra field, 17 km from Dongarra was linked
and a 415 km pipeline was built to Perth. A ‘sister company’, West Australian
Natural Gas (WANG) was formed to build and operate the pipeline and market
the gas. The $19 million project involved negotiating easement rights with 300
land owners along the route. The first sales of Dongara gas reached Perth in
October 1971.
Exploration permits covering 270000 km2 of the North West Shelf
(Carnarvon Basin) were granted in 1963 to Woodside (Lakes Entrance) Oil
N.L.. According to Clarke and Hocking (1980a), a joint venture structure
quickly developed with a number of companies including Shell, Calasiatic,
BP, BHP and Woodside. By 1973, recoverable gas had been found in the
North Rankin, Goodwyn and Angel fields totalling about 1427 EJ— this
represented about half of the total known Australian reserves.

D.2 History of regulation of the Australian gas industry
Government involvement in the gas industry in Australia can be traced back to
the industry's inception. Manufactured and reticulated town gas was first
provided in Sydney in 1837. The reticulation of gas was originally undertaken
by private gas companies. Despite the private provision of infrastructure,
government regulation — initially in the form of a franchise — covered
aspects such as product standards, tariff levels and profitability, while also
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providing gas companies with limited liability. With the change in the use of
gas from lighting to heating, government regulation was further extended.
With the introduction of natural gas in the late 1960s, governments became
further involved in the gas industry, either by extending regulation to cover
natural gas pipelines, or by becoming involved in the ownership of the
pipelines and reticulation systems.
D.2.1 New South Wales
The Australian Gas Light Company (AGL) was Australia’s first gas company.
It was established by a private Act of the New South Wales Legislative
Council on 7 September 1837. The Act authorised AGL to manufacture and
provide street lighting for Sydney. In 1858, AGL’s Act was amended to allow
AGL to supply gas to areas beyond the boundaries of the City of Sydney. A
strike in 1911 which cut off gas supplies to Sydney, combined with a dispute
between AGL and the government resulted in the tightening of regulations—
these were formalised in the1912 Gas Act. In 1918, this Act was amended to
fix dividends at 8 per cent on ordinary shares and at 7.5 per cent on preference
shares. The Act also allowed the price of gas to be adjusted for the increased
costs of materials, manufacture and distribution of gas and for increases in
wages. In 1935 the Gas Act was replaced by the Gas and Electricity Act1 935
(NSW) which further extended the powers of AGL, but which also imposed
restrictions on the way in which the company was allowed to operate. This Act
imposed restrictions on prices and profits, limited retained earnings, and
restricted share issues of New South Wales gas utility operations (AGL 1985).
The 1980s saw AGL merge with the North Shore Gas Company and take over
the Newcastle Gas Company. AGL now supplies natural gas to metropolitan
Sydney, many country centres in NSW, and the Australian Capital Territory.
The primary legislation regulating gas utilities in NSW is theGas Act 1986
(NSW). This Act replaced and in some cases re-enacted the Gas and
Electricity Act 1935. This legislation restructured the AGL Group so that the
Australian Gas Light Company became a holding company with its gas
utilities operating under the regulation of the Act but with the separate
subsidiaries operating under normal conditions. In response to a takeover bid
for AGL by Industrial Equity Limited, changes were made to theGas Act
which restricted any individual shareholder's investment in AGL to 5 per cent
of the issued share capital. TheGas Act is currently under review.
In the early 1970s, with the discovery of natural gas in the South Australian
Cooper Basin, AGL began planning to construct a natural gas pipeline that
would link the city of Sydney with natural gas from the Cooper Basin. In 1973,
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however, Commonwealth legislation was passed which established the
Pipeline Authority (PA). Ownership, construction and operation of the
Moomba to Sydney pipeline thereby came under government control.
The construction of the Moomba to Sydney pipeline was seen as the first step
towards achieving an interconnected national pipeline system. The
Commonwealth Government’s rationale for establishing a national pipeline
authority was to avoid the duplication of natural gas pipelines and to provide a
long-term pipeline strategy.
D.2.2 Victoria
The gas industry in Victoria has changed over the years from being operated
by a large number of privately owned companies and small municipal
undertakings to being solely operated by the Gas and Fuel Corporation of
Victoria (GFCV). The GFCV is a State Government authority with a statutory
monopoly over the reticulation and transmission of gas within Victoria. The
GFCV is jointly owned by the Victorian Government as a share holder, and a
small number of private preference shareholders. The Government holds the
majority interest. In 1992-93, government share holdings represented 36.5 per
cent of capital.
Victoria's initial gas utility, the Melbourne Gas and Coke Company, first
supplied Melbourne with town gas in 1856. From 1856 to 1860, private gas
utilities were established in Ballarat, Geelong, Castlemaine and Bendigo.
Legislation was also passed for further gas undertakings in Melbourne which
allowed the Collingwood, Fitzroy and District Gas and Coke Company to form
in 1860 and then the South Melbourne Gas Company in 1872. Because
Parliament did not allocate exclusive monopoly rights, the boundaries of the
three Melbourne metropolitan companies overlapped. This initially
encouraged competition among the companies, but ultimately led to the
amalgamation of the three companies to form the Metropolitan Gas Company.
During the period 1860 to 1890, many private country gas works were
established; by the end of the century there were as many as 50 gas works in
Victoria. These gas works were subject to numerous mergers and takeovers.
The period up until the Second World War was very successful for the private
gas utilities in Victoria— however, this situation was reversed during the war.
The gas companies faced coal shortages and high coal prices, as well as
increased labour and capital costs. The most serious of these problems was the
shortage of New South Wales coal. The gas companies were concerned that
the New South Wales Government would give the New South Wales industry
first preference to the State’s coal. As a consequence of the coal shortages and
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price controls many of the gas companies suffered a decline in profitability
(Gerritson 1980).
In 1945, Labour Government in Victoria introduced a new strategy for the
development of Victoria’s energy resources. An important component of this
strategy was the gasification of brown coal from the Latrobe Valley. The new
technique to be adopted, however, was very capital intensive and this created
problems for many of the gas companies who were already facing financial
difficulties.
In 1949, the Victorian Government indicated to the three main gas companies
in Melbourne that it planned to create a state gas authority that would act as a
distributor of gas to the private gas utilities. This received further impetus
when in 1950 the Metropolitan and Brighton Gas companies informed the
government, that due to financial difficulties, they were interested in a
government takeover:
... the Metropolitan Gas Company made profits before 1945 but after that suffered
a rapid deterioration of its profitability: so it can be seen to have resisted state
intervention when profitable and sought it when unprofitable (Gerritson 1980).

In 1950, the Victorian Government established the Gas and Fuel Corporation
of Victoria by taking over the Metropolitan Gas Company and the Brighton
Gas Company — two of the three main gas utilities in Melbourne. The
Corporation was established under theGas and Fuel Corporation Act 1950.
The purpose of this legislation was to provide the means for developing a method
of using Victorian brown coal instead of New South Wales black coal for the
production of gas thereby freeing the state from repeated gas rationing and to
consolidate and rationalise the gas industry by providing for the takeover or
absorption of other gas utilities ... (Victorian Year Book 1974)

The legislation also provided for the Corporation to be structured as a trading
company. The Government had a slight majority ownership in the Corporation,
but the Metropolitan Gas Company and the Brighton shareholders were
allotted four per cent preference shares (Gerritson 1980). The articles of
association restrict the sale of preference shares to any person other than the
State of Victoria to four per cent. All the ordinary shares are held by the State
of Victoria (GFCV 1987). As noted earlier, a small proportion of these
preference shares are still held by private interests.
From 1956 to 1971, the Corporation acquired gas companies within the State,
including the Gas Supply Company. In 1973 it took over the last private gas
company in Victoria — t he Colonial Gas Association Ltd. Since 1973, the
Corporation has had a monopoly over reticulated gas in Victoria.
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With the introduction of natural gas in Victoria in the late 1960s, the Victorian
Government established the Victorian Pipelines Commission to own and
operate, as a common carrier, the natural gas pipeline from Longford to the
Melbourne city gate at Dandenong. The Commission was given the authority
to buy and sell hydrocarbon fuel which essentially made the Commission a
potential competitor for the GFCV. In 1970 however,The Gas Franchises Act
1970 was passed which gave the GFCV the exclusive right to supply gas in the
area on either side of the Longford to Dandenong pipeline which eliminated
any potential competition from the Pipeline Commission.
In 1971, the Commission was abolished underThe Gas and Fuel Corporation
(Pipelines) Act and the GFCV incorporated the functions and assets of the
Pipeline Commission. This incorporation effectively removed any potential
competition for the supply of natural gas in Victoria (Gerritson 1980).
Currently, the Victorian Government is undertaking a major reorganisation of
the Victorian natural gas industry by separating the transmission and
distribution functions of the GFCV.
D.2.3 Queensland
Gas utilities in Queensland have been privately owned and operated, but
subject to government regulation. The main Act regulating the private gas
utilities in Queensland is the Gas Act 1965. In 1972 an attempt was made to
take over Allgas Energy Ltd, one of Queensland’s two major gas utilities. This
attempt was prevented by the Gas Suppliers (Shareholding) Act 1972
. This
Act restricted any person or company from holding more than 12.5 per cent of
the nominal value of the company’s shares. However, amendments in 1988
removed these restrictive clauses.
The Roma to Brisbane pipeline, which supplies natural gas from the Surat
Basin, was Australia’s first natural gas pipeline and has been supplying
natural gas to Brisbane since 1969. Until 1988, all the natural gas pipelines in
Queensland were privately owned and operated. However, in April 1988 the
Queensland Government announced that it would own all future natural gas
pipelines. Following this announcement, the Queensland Government took
over the ownership of the Wallumbilla to Gladstone pipeline. This decision
was made on the basis that if the pipeline was privately built, companies
would only connect the large fields and would not give the smaller fields and
producers the opportunity to market their gas economically. In February 1989,
however, the Government policy of compulsory ownership was changed and
the Government announced that the ownership of all new pipelines would be
considered on a case by case basis.
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The Cooper Basin in south-west Queensland (SWQ) contains about 80 per
cent of the known remaining gas reserves in Queensland. However, at present
this is not connected to Queensland’s markets.
In February 1994, the Government publicly called for expressions of interest
for involvement in the construction of pipeline infrastructure for the
SWQ/Wallumbilla pipeline and the SWQ/Mount Isa pipeline. Preferred
developers for the two pipelines were selected in December 1994. Gas
International was selected as the developer for the east coast pipeline, while
AGL was selected for the Mt Isa pipeline. The pipelines are due to become
operational in January 1997, subject to finalisation of commercial
arrangements.
D.2.4 South Australia
The South Australian Gas Company was established in 1861 by the South
Australian Gas Company Act which gave the company the franchise to
distribute gas to Adelaide and surrounding areas. Gas was first produced in
South Australia at Brompton in 1863. Additional plants were later opened at
Adelaide, Port Adelaide, and Glenelg.
In 1869, another private company, the Provincial Gas Company was given the
authority to supply gas in South Australia. The Provincial Gas Company
initially set up three country gas works which were not as successful as had
been anticipated. After a failed attempt to amalgamate the two companies, the
Provincial Gas Company purchased a site in Metropolitan Adelaide for the
new city gas works and commenced operation in 1872. Intense competition
between the two companies resulted as both tried to undercut the price offered
by the other company for the supply of gas to South Adelaide. In 1876, the
South Australian Gas Company again proposed the amalgamation of the two
companies. The agreement was finalised in 1878 (South Australian Year Book
1969).
In 1977, the South Australian Gas Company also acquired the Mt Gambier Gas
Company from the Gas and Fuel Corporation of Victoria.
The legislation regulating the South Australian Gas Company's operations has
always controlled the voting rights of shares and made capital issues subject
to the South Australian Treasurer’s discretion. In 1978 an attempt to take over
the Company by interstate interests resulted in changes in the legislation.
Another attempt to takeover the South Australian Gas Company in 1980
resulted in further amendments to the legislation. These amendments created a
special class of shares which were issued to the State Insurance Commission
on payment of $120 000. The voting rights attached to these shares gave the
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South Australian Government control over the company (Hudson 1980a). In
1988, this was formalised when the South Australian Gas Company and the
South Australian Oil and Gas Corporation Pty Ltd, a state owned company,
merged to form SAGASCO Holdings Ltd. This new company had 82 per cent
of its share capital held by the South Australian Government’s Financing
Authority. In 1993, the State Government sold its share of SAGASCO
Holdings Ltd to Boral which is now the sole owner.
Natural gas was first introduced into South Australia in the late 1960s. In 1967
the South Australian Government introduced legislation which made
provision for the establishment of the Natural Gas Pipeline Authority whose
role was to construct and operate natural gas pipelines in South Australia.
According to Clarke and Hocking (1980a), the Government’s justification for
its involvement in pipeline transportation was because low interest
government-guaranteed funds would reduce costs and enable Cooper Basin
gas to compete with oil. In 1974, the Act was amended and the Authority was
reconstituted and became the Pipeline Authority of South Australia (PASA).
PASA became the sole purchaser of natural gas from the gas producers in the
Cooper Basin. PASA sells the gas to large customers within the State such as
the Electricity Trust of South Australia and to SAGASCO which sells gas to
other users. The South Australian Government is currently considering the
privatisation PASA.
D.2.5 Western Australia
The Western Australian Government is the principal transmitter and supplier
of reticulated gas in the State. A small amount of town gas is reticulated by
mining companies in mining townships in Western Australia. In 1939, there
were four gas undertakings in Western Australia. The undertakings located in
Perth, Albany and Geraldton were owned by local municipalities and the
Fremantle undertaking was privately owned by the Fremantle Gas and Coke
Company. The State Electricity Commission, established in 1946, took over
the State’s electricity operations and gas works in Perth and Albany.
According to the Second Reading Speech introducing the Act, the
Commission was established because the electricity system had:
... reached a stage where the administration of all the important activities associated
with it should be co-ordinated and placed in the hands of a body calculated to be
able to handle the administration in a capable, prompt and effective manner.

In 1975, the operations of the State Electricity Commission were taken over by
another public authority, the State Energy Commission of Western Australia
(SECWA). This takeover was facilitated by theState Energy Commission Act
1975 which prohibits gas reticulation within the State by any other authority
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without the consent of the governor. The State Energy Commission also owns
and operates the Dampier to Bunbury transmission pipeline and associated
distribution systems.
As far as the study has been able to ascertain, the Fremantle Gas and Coke
Company franchise was the only privately held franchise in Western Australia.
This franchise was restricted to an eight kilometre radius of the Fremantle Post
Office and was eventually surrounded by the SECWA franchise. When natural
gas was discovered in Western Australia, SECWA sold natural gas to the
Fremantle Gas and Coke Company for reticulation. The company, which was a
profitable concern, was the subject of a successful takeover bid in 1985.
Shortly after the takeover, the new owner offered to sell the company’s gas
utility assets to the Western Australian Government. The Government
accepted the offer and SECWA took over the gas utility assets of the
Fremantle Gas and Coke Company in 1987.
D.2.6 Northern Territory
The Northern Territory gas industry has, since 1983, grown from a small-scale
industry based on the use of LPG to now be a key part of the Northern
Territory economy. This growth has been due to the introduction of natural
gas.
This gas is used primarily for power generation by the Northern Territory
Power and Water Authority (PAWA), although demand is gradually
diversifying to include the private sector.
Natural gas is supplied from two fields, Palm Valley and Mereenie; these
fields are located approximately 150 and 250 km respectively west of Alice
Springs. Ownership of the fields is dominated by Magellan Petroleum
Australia Ltd and Santos Ltd.
Gas pipelines link Palm Valley to Alice Springs and both Palm Valley and
Mereenie to northern centres, especially Tennant Creek, Katherine and
Darwin. The Alice Springs pipeline is owned by Holyman Ltd and the Darwin
pipeline is owned by a consortium of banks and leased to Northern Territory
Gas Pty Ltd (which is 96 per cent owned by AGL).
A third high pressure gas pipeline is currently being built, which will link the
Northern Territory Gas pipeline to the McArthur River mine. While this
pipeline will be owned by PAWA, all three trunk pipelines are operated by
Northern Territory Gas Pty Ltd.
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PAWA is the major customer for gas, taking it under long-term contracts.
These contracts were required to cover construction of the two major
pipelines.
Alice Springs is the Territory's only urban centre where conventional gas
reticulation exists, because of the lack of significant space or water heating
loads. This system is owned and operated by Centre Gas Pty Ltd, a wholly
owned subsidiary of Boral Gas Limited. Tariffs are based on gas volumes
used, the more consumed the lower the per unit price. Tariffs are controlled
through the franchise agreement between the company and the Northern
Territory Government.
A small LNG plant is operated by Energy Equity Limited in Alice Springs to
supply natural gas to the PAWA power station at Yulara. The LNG is delivered
by road train.
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E

ESTIMATING THE BENEFITS OF GAS
AND ELECTRICITY INTERCONNECTION

The Multiple Energy Systems of Australia (MENSA) model of the Australian
energy system, developed by the Australian Bureau of Agricultural and
Resource Economics (ABARE), provides the framework for estimating the
1 A
benefits of gas and electricity interconnection, and is summarised below.
more comprehensive outline of the model and the methodology used to assess
policy questions in the energy sector is provided in Jones, Peng and Naughten
(1994). MENSA is a large multi-period linear programming model of the
Australian energy system. It was originally developed as a variant of the
MARKAL model2 developed during the late 1970s and early 1980s through
the collaboration of seventeen OECD countries under the aegis of the
International Energy Agency (Stocks and Musgrove 1984). Designed to
provide a common non-country specific framework for energy policy
evaluation, MARKAL is a flexible analytical tool that can be readily adapted
to model different energy systems at either the national or international level.
Both the MARKAL and MENSA models have been designed to determine the
least cost way of satisfying levels of consumption of the services energy
provides, such as space heat, process heat or light. In the case of MARKAL
this approach was taken in response to the crisis presented by the oil price
shock in the mid-1970s.
The MARKAL and MENSA models use a ‘bottom-up’ or ‘engineering based’
modelling approach. This approach involves a number of stages. First, the
economic and technical characteristics of a comprehensive range of energy
extraction, conversion and end-use technologies are all specified in detail.
Second, the level of energy services consumed is an input in the model.
Typically, each energy service can be provided by a mix of different
technologies that may involve devices that utilise different fuels. Finally, the
model is used to determine the combination or configuration of these
technologies, devices and fuels that represents the most cost effective means
of providing energy services.

1

2

The Industry Commission contracted with ABARE to run simulations using the
MENSA model. All analysis of the simulations is by the Industry Commission and
does not necessarily reflect the views of ABARE. The description and the history of
MENSA are taken from Noble and Tobler (1994).
MARKAL is an acronym for Market Allocation.
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The cost effective solution includes not only an allocation of gas across uses
and over time but also shadow prices of gas in every market over time. The
term ‘shadow price of gas’ is used here to distinguish between the prices given
to the model (for example, coal prices) and the cost effective prices that the
model determines. Shadow prices reflect the interplay of many factors within
the cost minimisation problem. Two factors, the costs of extraction and
transportation of gas, set a price floor for gas. Another factor is the relative
cost of gas-using technologies, as opposed to alternative technologies, for any
gas price. Together with the set quantities demanded of energy services, this
factor determines the demands for gas at all possible gas prices. A final factor
is the level of available gas reserves. The shadow price of gas will exceed the
costs of extraction and transportation if the demand for gas exceeds the level
of available reserves. In this case, the model finds shadow prices of gas that
reflect the opportunity cost of gas among its competing demands and not the
cost of gas extraction and transportation.

E.1 Description of simulations and scenarios
Ten MENSA simulations3 were carried out with the main aims being to
estimate the benefits of additional natural gas and electricity interconnections
between states, to identify the particular interconnections that are most
beneficial, and to explore the role of natural gas as a fuel for electricity
generation. A number of the simulations were carried out to explore the
sensitivity of the results to the constraint on the level of greenhouse
emissions, to the assumed discount rate and to a doubling of the level of
probable reserves of natural gas in the Cooper and Gippsland basins. Different
configurations of possible gas and electricity connections, the greenhouse
constraint, and assumed reserves are all termed ‘scenarios’. Eight of the
MENSA simulations and their underlying scenarios are listed in TableE.1.
In each of simulations 1ato 1d, MENSA is constrained so that only existing
4 These can
interstate electricity connections and gas pipelines are permitted.
be compared to simulations 4ato 4d where a range of potential new electricity
interconnection and gas pipelines are available options. In simulation 2, new
electricity interconnections are permitted but new gas pipelines are not, while
the converse is true for simulation 3.
All ten simulations were carried out using the December 1994 MENSA
database, extended by including the Minerva field in the Otway Basin.
3
4
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Potential new gas pipelines from Minerva to Melbourne (Geelong) and
Minerva to Adelaide are included in those simulations where new gas pipeline
interconnection options are permitted. Thus in simulations 3 and 4ato 4d,
extraction of natural gas at Minerva, along with use of the Minerva to
Melbourne and Minerva to Adelaide pipelines, is permitted. For simulations
1a to 1d and 2 however, extraction of natural gas at Minerva cannot occur,
since gas pipelines ex-Minerva are not permitted.
All simulations in Table E.1 assume an 8per cent discount rate in calculating
the discounted present value of the cost of the energy system. Two additional
simulations (simulations 1c and 4c) were undertaken to test the sensitivity of
results to changes in the discount rate. They differed from simulations 1a and
4a only in using a 10 per cent not an 8 per cent discount rate. The 10per cent
solutions were not appreciably different from the 8per cent solutions, so the
simulations are not discussed further.
In all simulations the model is allowed to choose a new pipeline from Ballera
to Wallumbilla (both in Queensland). This connection is essential as gas
reserves in the Surat Basin are less than the total demand for gas in
Queensland over the simulation period, in all simulations.
Table E.1:

Scenarios included in simulations
Scenario:

Simulation

a

New gas
connections
to interstate
fields are
permitteda

New connections
between
electricity grids
are permitted

Probable gas
reserves in
Cooper and
Gippsland basins
are doubled

Greenhouse gas
emissions are
restricted to 1990
levels

1a

No

No

No

No

1b

No

No

No

Yes

1d

No

No

Yes

No

2

No

Yes

No

No

3

Yes

No

No

No

4a

Yes

Yes

No

No

4b

Yes

Yes

No

Yes

4d

Yes

Yes

Yes

No

The Ballera to Wallumbilla pipeline in Queensland is an option in all simulations.

The new gas and electricity connections that are generated by the model for
each simulation are listed together with their capacities and completion dates
in Tables E.2 and E.3. No connection is built in simulations 1a, 1b and 1d
because none is allowed. Similarly, there is no gas connection built in
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simulation 2 and no electricity connection built in simulation3. New
electricity connections between Queensland and New South Wales and
between Tasmania and Victoria are built in every simulation in which they are
allowed, and always in the same year. In contrast, the electricity connection
between New South Wales and South Australia is only built in simulation 2
and simulation 4a.
Table E.2:

Simulation

Capacity and location of new gas pipelines for interstate
connections over time
Location
Albury to Wagga Wagga
Minerva to Melbourne
Minerva to Adelaide

1995
2000
2020

55
30
60

4a

Albury to Wagga Wagga
Minerva to Melbourne
Minerva to Adelaide

1995
2000
2020

55
30
60

4b

Albury to Wagga Wagga
Minerva to Adelaide
Longford to Goulburn

1995
2005
2005
2020
2015
2015
2020
2015
2020
2020

55
60
142
250
30
362
791
388
800
388

1995
2000
2015
2020
2020

55
30
142
183
100

Amadeus to Moomba
Moomba to Young a
4d

Albury to Wagga Wagga
Minerva to Melbourne
Longford to Goulburn
Melbourne to Adelaide

58

Capacity
(PJ/year)

3

Minerva to Melbourne
N.W. Shelf to Amadeus

a
Source:

Five year period
around

In addition to the existing Moomba to Young pipeline.
IC calculations based on ABARE MENSA simulation results
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Table E.3:

Simulation:
2

Capacity and location of new electricity grid connections
over time
Location
Queensland to New South Wales

South Australia to New South Wales
Tasmania to Victoria
4a

Five year period
around
1995
2015
2020
2015
2020
2020

Queensland to New South Wales

90
130
170
20
130
120

South Australia to New South Wales
Tasmania to Victoria

2000
2020
2015
2020

90
190
10
120

4b

Queensland to New South Wales
Tasmania to Victoria

1995
2020

80
140

4d

Queensland to New South Wales

2000
2005
2010
2015
2020
2020

90
110
120
120
150
120

Tasmania to Victoria
Source:

Capacity (MW)

IC calculations based on ABARE MENSA simulation results

A gas connection and its size must be cost efficient. Comparing simulations 4a
and 4d illustrates how the availability of gas reserves in eastern Australia can
influence the grid of pipelines in eastern Australia and their sizes (Table E.2).
In simulation 4a, with reserves scarce and the opportunity cost of gas high, the
links are sufficient to make the gas markets of Victoria, New South Wales,
South Australia and Queensland interdependent and to satisfy the quantity
demanded. In simulation 4d, the doubling of probable reserves in the Cooper
and Gippsland basins simultaneously reduces the opportunity cost of using
gas in all periods, whilst increasing the quantity of gas demanded and
inducing the construction of larger pipelines. The Longford to Goulburn
pipeline increases the total pipeline capacity to New South Wales from the
Gippsland Basin from 55 PJ per annum in 1995 to 197 PJ per annum in 2015
and 237 PJ per annum in 2020. Furthermore, instead of a 60 PJ per annum
pipeline from Minerva to Adelaide a 100 PJ per annum pipeline from
Melbourne to Adelaide is built.
Simulation 4b illustrates how pipeline construction can be driven from the
demand side. For all prices in these simulations, imposing a constraint on
greenhouse gas emissions increases the quantity demanded of gas in
electricity generation because gas is the least cost way of generating
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electricity and meeting the constraint. The resulting large transcontinental
pipeline and large pipeline from Longford to Goulburn are parts of the least
cost solution to satisfying end-use demand and the greenhouse gas emission
constraint.

E.2 Projected benefits of gas interconnection
The benefits of gas interconnection are well illustrated by comparing the
results of simulation 1a and simulation 3. In simulations 1a and 3, the Ballera
to Wallumbilla pipeline is constructed in 1995. In simulation 3, additional
connections are built from Albury to Wagga Wagga (1995), from Minerva to
Melbourne (2000) and from Minerva to Adelaide (2020). The discounted
present value of the associated gains are estimated at around $1billion.
In simulation 1a, the gas market in Victoria is separate from the gas market in
New South Wales, South Australia and Queensland. The relative abundance of
gas in Victoria leads to a low opportunity cost of gas in simulation 1a (Figure
E.1). In contrast, New South Wales, South Australia and Queensland share the
reserves in the Cooper and Eromanga basins and the resulting opportunity cost
of gas is higher. The shadow price of gas in New South Wales, Queensland
and South Australia increases steeply because demand for gas in these three
States would exhaust the specified available reserves in the Cooper and
Eromanga basins if gas prices were set at the cost of extraction plus
transportation. Consequently, inter-temporal rationing takes place and gas
prices climb rapidly in the later periods of the simulation.
The price of gas in Sydney levels out in 2020 when New South Wales begins
to manufacture synthetic gas from coal. In Queensland the costs continue to
rise because synthetic gas is not an option specified in the model. In South
Australia the cost of synthetic gas is higher and the opportunity cost of natural
gas is insufficient to justify the use of synthetic gas. Alternatively, when new
interstate connections are permitted (as in simulation 3) the price of natural
gas no longer increases steeply. New pipelines keep prices down. Rising gas
prices may increase exploration for and the discovery of new gas reserves.
Although exploration and discovery are not options in these MENSA
simulations, they are actions that firms in the industry can be expected to take.
The Albury to Wagga Wagga and Minerva to Adelaide connections make gas
and electricity markets in Victoria, New South Wales, South Australia and
Queensland interdependent. Gas has a new joint opportunity cost reflecting
the four States’ end-use demands and alternative uses in electricity markets
which in turn depend on the costs of competing power generating
technologies. Consequently, gas prices in all four States between 1995 and
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2010 do not stray far from each other or rise rapidly as in simulation 1a
(Figure E.2). After 2010, gas prices in Queensland and South Australia
diverge from those in New South Wales and Victoria. The prices would
continue diverging until it became economic to use gas from the same basin
again. However, throughout the simulation, the shadow prices for gas in the
previously gas-scarce states are lower in simulation 3 than in simulation 1a,
reflecting the reduced rationing of gas in the model. When the reserves in the
Cooper and Eromanga basins near depletion, New South Wales only draws gas
from the Victorian basins.
Figure E.1:

Simulation 1a, projected shadow price of gas, 1995 to 2020
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IC calculations based on ABARE MENSA simulation results
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Figure E.2:

Simulation 3, projected shadow prices of gas, 1995 to 2020
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IC calculations based on ABARE MENSA simulation results

Without interconnections, gas technologies are not used for electricity
generation in New South Wales. They are used in two periods but at low
output levels for electricity generation in Queensland. They are a substantial
source for electricity generation in South Australia for only the first three
periods (Figure E.3). In contrast, gas is a substantial energy source for
electricity generation in South Australia in all periods with interconnection
(Figure E.4), accounting for 55per cent of all electricity generated from 1995
to 2020. Interconnection increases gas use for electricity generation in
Queensland and New South Wales compared to scenarios without
interconnection, although gas remains a marginal source for electricity
generation. Thus total system costs are less when black coal dominates
electricity generation in Queensland and New South Wales and gas for
electricity generation is largely reserved for South Australia and Victoria.
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Figure E.3:

Simulation 1a, projected electricity output of gas-fired
power stations in Queensland and South Australia, 1995 to
2020 a
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IC calculations based on ABARE MENSA simulation results

2020

se gas-fired power stations to

In simulation 3, new gas connections do not substantially increase gas
capacities for generating electricity in New South Wales and Queensland. In
Queensland and New South Wales, the installed gas capacities for electricity
generation are used infrequently and exist more as the least cost means of
satisfying reserve plant margins. In contrast, South Australia builds up its gas
capacities to generate electricity using gas.
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Figure E.4:

Simulation 3, projected electricity output of gas-fired power
stations in, Queensland, New South Wales and South
Australia, 1995 to 2020
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New gas pipelines do not affect electricity generation in Tasmania or the
Northern Territory. In Tasmania, no gas capacities exist. The Northern
Territory is the only user of gas from the Amadeus and Bonaparte basins.

E.3 Gas and coal in Western Australia and Victoria
The installation and use of gas-fired plants for electricity generation vary
between states according to the shadow price of gas and the cost efficiency
and the initial mix of gas-fired and coal-fired generating plants. In New South
Wales and Queensland the initial mix appears to be relatively cost efficient as
black coal is the least cost method. Gas capacities remain stable but utilisation
increases somewhat when interconnection leads to lower shadow prices for
gas. In South Australia the initial mix contains excess gas capacity that is
removed over time while retaining a high usage of gas to take advantage of the
lower gas shadow prices with interconnection. The pattern is different in
Victoria and Western Australia, however, where the initial mix (which is
heavily weighted towards coal) appears to have been relatively costinefficient, with gas capacities and gas use increasing significantly over time,
despite increasing gas shadow prices (Figures E.5 and E.6).
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This is not to say that the shadow price of gas is unimportant when the initial
plant mix is sub-optimal. Comparing simulation 3 to simulation 1a, higher gas
shadow prices (in Melbourne) are matched by lower electricity output from
Victoria’s gas-fired plants. However, Western Australia’s usage is unaffected
by allowing new gas connections because a transcontinental pipeline is not
built.
Figure E.5:

Projected electricity output of gas-fired power stations in
Western Australia and shadow price of gas in Perth
(simulations 1a and 3), 1995 to 2020
6

90
80

5
70

50
3
40

$/GJ

PJ p.a

Elec. output - 1A

4

60

Elec. output - 3
Shadow price - 1A

2

30

Shadow price - 3

20
1
10
0

0
1995

Source:

2000

2005

2010

2015

2020

IC calculations based on ABARE MENSA simulation results

Figure E.6:

Projected electricity output of gas-fired power stations in
Victoria and shadow price of gas in Melbourne (simulations
1a and 3), 1995 to 2020
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Given Victoria’s and Western Australia’s initial plant mix, the cost efficient
solution is to use existing coal plants but, when coal plants are retired, to
replace that generating capacity by gas plants. Gas capacity as a percentage of
total gas and coal capacity therefore increases over time (Figure E.7). In
simulation 3, total conversion to gas in Western Australia occurs in 2020. In
Victoria, however, the shift to gas is more subdued (reaching close to 45 per
cent of total gas and coal capacity in 2020) because the shadow price of gas in
Melbourne is greater than in Perth and because, as an energy source for
electricity generation, brown coal in Victoria is generally more cost
competitive against gas than is black coal in Western Australia.
Figure E.7:

Simulation 3, projected gas installed capacities as a
percentage of total gas and coal technologies, 1995 to 2020
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The MENSA results suggest that the existing mix of power generation
technologies in Victoria and Western Australia is not cost efficient and that in
the future, gas could be an important source of fuel for electricity generation.
This result is independent of gas and electricity connections.
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E.4 Projected benefits of electricity interconnection
A comparison of simulation 1a and 2 isolates the cost savings provided by
new electricity interconnections. New electricity interconnection saves around
$0.5 billion, in part through a one-off cost saving from all eastern states
moving from a higher non-connected reserve plant margin to a lower
connected reserve plant margin. Reserve plant margin is excess generating
capacity that ensures peak electricity demand is met even if a number of plants
experience failure or are closed for maintenance. Electricity interconnections
can reduce states’ reserve plant margins because in the event of plant failure
or closure they can import the necessary electricity to meet the demand. This
principle rests on the fact that the probability of several states experiencing
debilitating plant failure or closure concurrently is less than that of one state
in isolation. However, the magnitude of the one-off cost saving is essentially
assumption driven and should be treated with caution.
Actual reductions in reserve plant margins will depend on a complex
assessment of capacity peak demand across all states. The method by which
the reserve plant margin is modelled in MENSA warrants special attention as it
is one source of the cost savings derived from interconnection. It is as follows:
without new interconnections all states must meet a reserve plant margin of
1.4 times peak demand, whereas with new interconnections, all eastern states
have reserve plant margins of 1.3 times peak demand. This reduction in
reserve lowers capacity requirements by 7per cent for all eastern states, not
just the newly connecting states. Furthermore, a plant’s ability to meet peak
demand is found by scaling down its feasible yearly output to the peak period.
In contrast, new interconnections enable the capacity of a new transmission
link to count, without scaling, as part of the reserve plant margin, representing
a relatively inexpensive form of reserve plant margin.
Two possible explanations for the cost savings from simulation 1a to
simulation 2 are the 7 per cent reduction in electricity generating capacity
because of the lower reserve plant margin and the cost savings that accrue
when new electricity interconnections are permitted. However, one cannot
allocate the cost savings of electricity interconnections between these two
explanations using these two simulations (or any other simulation) because
new electricity interconnections are only permitted when the reserve plant
margin is set at the lower level. An additional simulation would be required (in
which reserve plant margins were set at the lower level, but no new electricity
interconnections were permitted).
Interconnection can reduce overall costs by allowing the use of low-cost
electricity generating technologies across states. Comparing simulation1a
and 2, New South Wales increases black coal capacity in 2020 while exporting
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more electricity to South Australia, Queensland and Victoria in 2020 primarily
in off-peak times (Figure E.8). This suggests that the export demand provides
the additional demand necessary to make increased black coal capacity in
New South Wales cost efficient, whilst allowing importing states to delay
investment in their own capacities.
Figure E.8:

Simulation 2, projected electricity exports from NSW, 1995
to 2020
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The model’s investment in electricity generating technologies reflects perfect
knowledge of all prices, demands, supplies and costs of production where
existing technology mixes, overall capacities and end-use demands are inputs
in the model. In reality, electricity authorities choose technology mixes and
overall capacities having only informed estimates of these factors. Events
often turn out very differently, leaving states with an amount and mix of
capacities that are ill-suited for their circumstances. For example, Victoria’s
pre-existing emphasis on producing electricity using brown coal technologies
is too great, given the relatively low cost of gas in Victoria, whilst South
Australia, without interconnection with Victoria, generates base-load
electricity with more expensive gas technologies. With perfect knowledge, the
model will build down brown coal electricity generating capacities in Victoria
and gas-fired electricity generating plants in South Australia(Figure E.9).
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Figure E.9:

Simulation 2, projected installed brown coal (Victoria) and
gas (South Australia) electricity generating capacities, 1995
to 2020
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Interconnection allows Victoria and South Australia to minimise the overall
cost of sub-optimal technology mixes. South Australia satisfies a large portion
of its off-peak demand for electricity by importing electricity from Victoria
until 2005 (Table E.4), hence avoiding the use of its more expensive gas-fired
electricity generating capacities. In addition, Victoria has a buyer for its
excess coal-fired electricity.
Table E.4:

Projected electricity imports as a percentage of total usage
during off-peak periods, South Australia, 1995 to 2020
1995

2000

2005

2010

2015

2020

Simulation 1a:
Spring/autumn-night
Summer-night
Winter-night

51.3
56.0
44.8

5.6
27.3
17.8

0.0
0.0
0.0

0.0
0.0
6.9

0.0
0.0
0.0

0.0
0.0
4.4

Simulation 2:
Spring/autumn-night
Summer-night
Winter-night

51.3
56.0
44.8

17.8
10.5
17.8

0.0
0.0
0.0

0.0
0.0
7.2

0.0
0.0
0.0

4.7
0.0
7.5

Source:

IC calculations based on ABARE MENSA simulation results
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Similarly, South Australia’s import of electricity in 2010 and 2020 in
simulation 1a also leads to cost savings. (The results for simulation 2 are
similar except South Australia also imports electricity from New South
Wales.) During peak-periods in 2010, South Australia imports between 23 and
26 per cent of its electricity demand from Victoria (Table E.5).
Table E.5:

Simulation 1a, projected electricity imports into
South Australia as a percentage of total usage during peak
periods, 1995 to 2020

Spring/autumn-day
Summer-day
Winter-day
Source:

1995

2000

2005

2010

2015

2020

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

25.1
26.2
22.7

0.0
0.0
1.6

6.2
8.4
7.0

IC cal culations based on ABARE MENSA simulation results

Thus it is cost efficient to generate electricity in peak periods in Victoria using
gas-fired technologies and, even with transmission losses, export it to South
Australia than to generate electricity in South Australia from brown coal or
gas. This is especially telling for gas since both states have access to identical
gas technologies. Electricity generated from gas-fired electricity plants is
more expensive in South Australia because of the scarcity of gas in the Cooper
and Eromanga basins, and the lack of gas interconnections(Figure E.10).
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Figure E.10: Simulation 1a, projected shadow prices of gas, Adelaide
and Melbourne, 1995 to 2020
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E.5 Projected benefits of gas and electricity
interconnection
The discounted present value of the projected benefits of gas and electricity
interconnection are estimated at $1.54 billion, comparing simulation 1a to
simulation 4a (Table E.6). The benefits of gas and electricity interconnection
are nearly additive. This suggests the estimated benefits of electricity
interconnection may derive mostly from the one-off cost savings of reducing
capacities to assumed lower reserve plant margins.
Table E.6:

Estimated present value of benefits of new interstate gas
and electricity connections ($ billions)
Electricity Interconnection

Gas Interconnection:
No
Yes
Source:

No

Yes

0.00
1.03

0.52
1.54

IC calculations based on ABARE MENSA simulation results

The benefits of interconnection increase further when the probable reserves in
the Cooper and Gippsland basins are doubled thereby increasing total reserves
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in the east by 36 per cent. Comparing simulation 4a to simulation 4d, the
doubling of probable reserves in the Gippsland and Cooper basins reduces the
costs of the energy system by around $0.6billion. This gain occurs in all
periods and not just after interconnections are made. With the doubling of
probable reserves in the Gippsland and Cooper basins, it is cost effective to
use all reserves in the Gippsland Basin and the Cooper and Eromanga basins
more freely.
Under simulation 4d, electricity interconnections are nearly identical to those
under 4a (the New South Wales to South Australia connection is not made).
Gas connections are substantially different however. A Melbourne to
Adelaide pipeline is built connecting Adelaide to cheaper Gippsland Basin gas
in 2020 instead of the Minerva to Adelaide pipeline. Furthermore, the flow of
gas to Sydney increases substantially when the Longford to Goulburn pipeline
is completed in 2015.
As with the benefits of gas interconnection, indications of the benefits of the
doubling of probable reserves in the Cooper and Gippsland basins are that gas
is given a lower opportunity cost and that the use of gas in electricity
generation is increased (Figure E.11). Furthermore, electricity generation in
South Australia becomes increasingly concentrated in natural gas
technologies. New South Wales and Queensland increase their gas capacities
and their use of gas in electricity generation throughout the period. Although
Queensland’s gas capacities are still less than without electricity
interconnection (because electricity interconnections enable lower reserve
plant margins), when it does build gas capacity, it is used.
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Figure E.11: The importance of gas reserves: projected electricity output
generated by gas technologies with interconnection, 1995
to 2020
Panel A: Standard reserves (simulation 4a)
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Panel B: Doubling of probable reserves in the Cooper and Gippsland basins (simulation 4d)
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With cheaper natural gas, New South Wales does not export as much
electricity. The scarcity of natural gas in other simulations leads New South
Wales to invest in black coal technologies. This creates the opportunity for
South Australia and Victoria to import black coal electricity thereby reducing
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system wide costs. In contrast, abundant natural gas reserves enable New
South Wales to invest in capacity that meets its peak demands more flexibly.
Consequently, New South Wales does not have black coal electricity to
export. From the demand side, South Australia and Victoria may find
generating their own electricity with gas is less expensive than importing
black coal electricity from New South Wales.
Although interconnection does increase the shadow price of gas in Melbourne,
factors intrinsic to Victoria are more important in determining shadow price
increases over the duration of the simulation period. This can be demonstrated
using Figure E.12. Shadow price movements along simulation 1a or 1d reflect
the opportunity cost of gas in Victoria only. As seen, shadow prices in
Melbourne increase over the period with or without the increased probable
reserves in the Cooper and Gippsland basins as the demand for gas increases
and the more costly probable reserves are tapped. Interconnection does
increase the opportunity cost of gas, but most price changes over time are
attributable to Victorian factors.
For example, the difference between the prices in 1995 without
interconnection (simulation 1a) and prices in any later period with
interconnection (simulation 4a) has two parts, the increase owing to Victorian
factors (the difference between simulation 1a’s 1995 shadow price and its
shadow price in the later period) and the increase owing to interconnection
(the difference in shadow prices between the simulation 1a and simulation 4a
in the later period). Clearly, the Victorian part accounts for the larger share of
the change in shadow price over time. This result is even stronger under
increased probable reserves in the Cooper and Gippsland basins, comparing
simulation 1d’s shadow price line to simulation 4d’s shadow price line.
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Figure E.12: Projected shadow prices of natural gas in Melbourne with
and without interconnection and with and without doubling
probable reserves in the Cooper and Gippsland basins,
1995 to 2020a
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Simulation 1a: without interconnections or increased probable reserves; simulation 1d:
without interconnection but with increased probable reserves; simulation 4a: with
interconnections but without increased probable reserves; and simulation 4d: with
interconnections and increased probable reserves.
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The construction of the Longford to Goulburn pipeline provides evidence of
the sensitivity of simulation results to the size of available reserves in eastern
Australia. Under the standard reserve scenarios— even with access to the
Minerva Field — the amount of gas in eastern Australia available for
electricity generation is small, leading to high gas prices across the simulation
period. When natural gas prices are high, New South Wales generates
electricity from black coal and the Albury to Wagga Wagga connection is
sufficient to supply it with the gas it demands from the Gippsland Basin. In
contrast, when probable reserves in the Cooper and Gippsland basins are
doubled, the natural gas price falls and New South Wales and Queensland
generate electricity with natural gas. A large pipeline from Longford to
Goulburn then becomes cost efficient.

75

AUSTRALIAN GAS INDUSTRY AND MARKETS

E.6 Projected benefits of interconnection under
greenhouse constraints
Comparing simulation 1a to 1b and simulation 4a to 4b, the greenhouse
constraint adds significantly to the cost of the energy system with or without
interconnection (Table E.7). In addition, the importance of interconnection
increases under a greenhouse constraint. Interconnection saves the energy
system around $3.9 billion, two and a half times the savings of interconnection
when the greenhouse constraint does not apply.
Table E.7:

Projected estimated benefits of new interconnections under
a greenhouse constraint set at 1990 emission levels ($
billion)
Interconnection:

Greenhouse constraint:
No
Yes
Source:

No
0.00
-10.63

Yes
1.54
-6.77

IC calculations based on ABARE MENSA simulation results

These estimates may overstate the actual increase in cost to the energy system
of meeting the greenhouse constraint, both because the model can perfectly
enforce the constraint and because it assumes most other users of primary
energy sources are insensitive to price changes. Consequently, electricity
generation bears most of the weight of meeting the greenhouse constraint. The
weight increases over time because carbon dioxide emissions from other uses
increase over time. For example, petroleum use, which accounts for about
40 per cent of all energy consumption in 1990, is only 7 per cent less in 2020
under the greenhouse constraint in simulation 1b than without it in simulation
1a. Its use increases by 24per cent from 1990 to 2020 in simulation 1b. This
results in a commensurate increase in greenhouse gas emissions.
The primary effect of the greenhouse constraint is to reduce the use of coal in
the generation of electricity (Table E.8). Coal’s share in electricity production
in 2020 drops from 69 per cent in simulation 1a, to 43per cent in simulation
1b and 28 per cent in simulation 4b.
Brown coal use is reduced more than black coal use, with or without
interconnections, for four reasons. First, brown coal creates more carbon
dioxide per unit of electricity produced than black coal, gas and renewables.
Second, it is not as cost efficient as black coal. Third, brown coal is used in
Victoria where gas is typically the cheapest of all eastern states. Finally, black
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coal is used in New South Wales and Queensland where gas is typically more
expensive.
Table E.8:

Projected production of electricity by energy source (PJ per
annum), 1995 to 2020

Energy source
Black coal
Brown coal
Total, coal sources

1995

2000

2005

2010

2015

2020

Simulation 1a: No greenhouse constraint and no interconnection
345
362
369
392
411
431
159
150
112
119
117
119
505
512
481
511
528
550

Natural gas
Renewables
Total, non-coal sources

51
59
111

72
63
135

115
78
193

118
87
205

134
96
230

146
99
245

Total, all sources

615

647

674

716

758

796

Black coal
Brown coal
Total, coal sources

Simulation 1b: Greenhouse constraint and no interconnection
338
297
278
256
265
288
159
93
86
86
67
45
497
390
363
342
332
333

Natural gas
Renewables
Total, non-coal sources

55
60
114

116
119
234

129
154
282

129
210
339

114
283
397

118
325
443

Total, all sources

611

625

646

681

730

776

Black coal
Brown coal
Total, coal sources

Simulation 4b: Greenhouse constraint and interconnection
307
246
247
215
189
173
162
108
85
76
77
25
469
354
332
291
265
198

Natural gas
Renewables
Total, non-coal sources

73
62
135

160
105
265

188
107
295

222
137
359

234
181
414

294
223
517

Total, all sources

604

619

627

650

679

715

Source:

IC calculations based on ABARE MENSA simulation results

The greenhouse constraint affects black coal capacities much less than brown
coal capacities in simulation 1b, because it is the cheapest non-renewable
electricity source (on a dollar per PJ of electricity basis). Therefore, the cost
efficient solution to meet the greenhouse constraint is to replace South
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Australia’s use of brown coal in generating electricity with the use of gas. The
gas is taken from the Cooper and Eromanga basins, leaving Queensland’s and
New South Wales’s black coal capacities intact.5
With interconnection, South Australia, Queensland and New South Wales gain
access to gas from the Gippsland and the North West Shelf basins.
Consequently, the shadow price of gas is less in every period than without
interconnection (Table E.9). As a result, gas replaces black coal capacity and
becomes the dominant energy source for electricity generation by 2020.
Table E.9:

Gas prices in Adelaide, Brisbane and Sydney with a
greenhouse constraint and with and without
interconnection ($/GJ), 1995 to 2020

City:
Adelaide
without interconnection
with interconnection
Brisbane
without interconnection
with interconnection
Sydney
without interconnection
with interconnection
Source:

1995

2000

2005

2010

2015

2020

5.28
3.72

7.16
4.81

9.37
5.58

11.96
6.19

15.61
6.21

17.75
6.18

5.47
4.18

7.54
5.77

10.06
6.09

11.9
6.7

15.71
8.85

20.56
8.64

5.39
3.8

7.37
4.88

9.64
4.96

12.29
5.83

16.01
6.6

14.84
6.5

IC calculations based on ABARE MENSA simulation results

Lower shadow prices for gas also change the composition of electricity
generation between gas and renewable sources. In simulation 1b, gas accounts
for 27 per cent of electricity generated from non-coal sources, and with
interconnection this share increases to 57per cent. Nevertheless, the
greenhouse constraint has a dramatic effect on renewable energy sources of
electricity. By 2020, with or without interconnection, the percentage of
electricity generated from renewable sources is almost the same as (and in
simulation 4b is greater than) that generated from coal.

5
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South Australia makes extensive use of its interstate electricity connections with
Victoria in simulation 1b, drawing brown coal electricity at low demand times in the
early periods then gas-generated electricity at peak times in later periods.
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FREE AND FAIR TRADE IN GAS

At its February 1994 meeting, the Council of Australian Governments made a
number of decisions with respect to the gas industry.
“In relation to free and fair trade in gas the Council:
1.

agreed to remove all remaining legislative and regulatory barriers to the
free trade of gas both within and across their boundaries by 1 July 1996
(Heads of Government noted that Victoria's ability to commit to this
timetable is contingent upon satisfactory and timely resolution of the
PRRT issues.);

2.

agreed to implement complementary legislation so that a uniform
national framework applies to third-party access to all gas transmission
pipelines both between and within jurisdictions, by 1 July 1996 (Heads
of Government noted that Victoria's ability to commit to this timetable is
contingent upon satisfactory and timely resolution of the PRRT issue.);

3.

noted that legislation to promote free and fair trade in gas, through thirdparty access to pipelines, should be developed co-operatively between
jurisdictions and be based on the following principles:

•

pipeline owners and/o r operators provide access to spare pipeline
capacity for all market participants on individually negotiated nondiscriminatory terms and conditions,

•

information on haulage charges, and underlying terms and conditions, to
be available to all prospective market participants on demand,

•

if negotiations for pipeline access fail, provision be made for the
owner/operator to participate in compulsory arbitration with the
arbitration based upon a clear and agreed set of principles,
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•

pipeline owners and/or operators maintain separate accounting and
management control of transmission of gas,

•

provision be made for access by a relevant authority to financial
statements and other information necessary to monitor gas haulage
charges, and

•

access to pipelines would be provided by either Commonwealth or
State/Territory legislation based on these principles by 1 July 1996;

4.

noted that Heads of Government were addressing the question of access
to essential facilities in the context of their consideration of the Hilmer
Report on National Competition Policy and that any legislation arising
from decisions in this context would be able to cover gas pipelines;

5.

agreed to adopt AS 2885 to achieve uniform national pipeline
construction standards by the end of 1994 or earlier;

6.

noted that open-ended exclusive franchises are inconsistent withthe
principles of open access expounded in points 1, 2 and 3 above:

•

agreed not to issue any further open-ended exclusive franchises, and

•

agreed to develop plans by 1 July 1996 to implement more competitive
franchise arrangements;

7.

agreed that approaches to price control and maintenance in the gas
industry be considered in the context of agreed national competition
policy;

8.

agreed to place their gas utilities on a commercial footing, through
corporatisation, by 1 July 1996;
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9.

noted that contracts, between producers and consumers for the supply of
gas, entered into prior to the enactment of gas reform legislation would
not be overturned by that legislation;

10. agreed that where publicly-owned transmission and distribution
activities are at present vertically integrated, they be separated, and
legislation introduced to "ring fence" transmission and distribution
activities in the private sector by 1 July 1996 (Heads of Government
noted that Victoria's ability to commit to this timetable is contingent
upon satisfactory and timely resolution of the PRRT issue.);
11. agreed that reforms to the gas industry to promote free and fair trade be
viewed as a package, that each Government would move to implement
the reforms by 1 July 1996; and
12. noted that Victoria has commissioned an independent study of the
impact of PRRT on the Bass Strait gas industry.
In addition, the Council asked the Working Group on Gas Reform to report, by
its meeting, on the implementation details necessary to achieve free and fair
trade in natural gas by 1 July 1996". (COAG 1994, pp. 27-29)
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G

LONG-TERM CONTRACTS

G.1 Introduction
This Appendix examines various aspects of long-term contracts in the natural
gas industry, providing more detail on some of the issues discussed in the
body of this Study’s Report. While most of the literature dealing with longterm contracts draws primarily on the experience in the United States, much of
it has relevance to the Australian situation.
The issues covered include:
•

an explanation of the economic rationale for long-term contracts;

•

an exploration of some common contractual provisions in long-term gas
contracts; and

•

the impact of an open-access regime on natural gas contractual
arrangements in the United States.

G.2 The economic rationale for long-term contracts
G.2.1 The importance of relationship-specific capital
Most explanations of long-term contracts in the gas industry contend that they
are a rational response to the specific characteristics of the industry (see, for
example, Mulherin 1986, Hubbard 1987, Canes 1985). This is primarily
because the production, transportation, and distribution of natural gas involve
the use of sunk capital: that is, capital which is useful only as long as the
transactions that motivate its investment continue to take place. Such capital is
known as transaction-specific or relationship-specific capital. For instance,
the capital equipment and exploration costs associated with a gas well only
realise a return if planned transactions with a pipeline or distribution company
proceed. Similarly, a pipeline or many of the assets of a distribution company
have little value if they are unable to secure gas supplies. Although some of
their value may be realised if sold, the specific nature of these assets means
that their full value can only be recouped through participation in the
transactions that originally motivated the investment. Because of this, these
investments are unlikely to take place without some guarantee of a continuing
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relationship with other firms in the production chain. Long-term contracts can
1
provide this guarantee. (Williamson 1979, p. 239-42)
Much of the transaction-specific capital used in the gas industry is
characterised by high fixed costs, leading to economies of scale. In Australia,
both pipelines and distribution networks display strong natural monopoly
characteristics, with declining average costs over relatively large output
ranges. Where there are substantial economies of scale along the production
2
chain, there will only be a few participants competing to secure gas contracts.
Where there are few participants, scope for opportunistic behaviour arises.
Long-term contracts thus also help to provide protection from the so-called
“hold-up” problem, where one party may refuse to do business with another,
except on unreasonable terms For instance, without the protection of a longterm contract, a pipeline company may refuse to transport gas for producers
except at very high prices.3 Similarly, a distribution company could refuse to
buy gas except at very low prices. The producer’s livelihood depends on both
these parties — because of the transaction-specific nature of its capital— and
it may have very little choice but to comply.4 Alternatively, a producer may
withhold gas supplies in order to extract unreasonably favourable prices from
downstream firms.
G.2.2 Contracting costs
While the transaction cost literature emphasises the importance of transactionspecific capital, transaction costs also include the costs of gathering and
assessing information, negotiating the terms of the transaction, and the costs
of contract enforcement. A contract with a duration of twenty years may result
in lower transaction costs, relative to a shorter term contract for which the
negotiations must occur more frequently.

1

2

3
4

This view was first advanced in the transaction cost literature (with the emphasis on
the effect of relationship specific capital on the costs of transactions) and has become
the prevailing view of long-term contracts.
Obviously, this has a limit, as natural monopoly and the importance of scale
economies are relative concepts. For instance, the situation in the US is somewhat
different compared to Australia. It has a large number of producers — including
many small independent producers — as well as transmission pipelines that are often
in direct competition with one another.
In cases where pipeline transportation tariffs are regulated, this argument clearly does
not hold.
Of course, in the short-term producers will not remain in business unless the price
received is at least enough to cover variable costs.
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There are, nevertheless, significant transaction costs associated with long-term
contracts. Long-term contracts often have high enforcement and monitoring
costs. As well, while it is relatively easy and inexpensive to obtain information
about market conditions in the immediate future, uncertainty as to conditions
in the more distant future mean that relevant information is often unavailable.
As uncertainty surrounding future conditions increases, so too do the
transaction costs of long-term contracts, as the likelihood of contractual
breakdown increases (Sutherland 1993, p. 1197). However, various
contractual provisions can be designed to minimise the costs of monitoring,
enforcement, and uncertainty, by specifying how contracts will adapt over
time. These provisions are examined in more detail in Section G.3.

G.3 Further characteristics of long-term contracts
As argued above, long-term contracts are only likely to have transaction cost
advantages over shorter term contracts if they contain provisions which allow
for adaptation over time. More specifically, most long-term contracts contain
clauses dealing with price and quantity adjustments, and these are designed to
lower price risks in the future, while still maintaining flexibility. Such clauses
are designed to minimise the problems associated with the uncertainty
surrounding future market conditions. If a contract is responsive to changes in
circumstances, not only will it promote the efficient use of gas, but it will
reduce the probability of future dissatisfaction by one or more contracting
party.
G.3.1 Take-or-pay provisions
Minimum purchase requirements, also known as a take-or-pay clauses, are one
of the most common provisions in long-term natural gas contracts in both the
United States and Australia. Take-or-pay clauses require buyers to pay for
contractually specified quantities of gas, even if delivery is not taken until
well into the future.
There have been a number of conflicting explanations of both the motivation
and competitive implications of take-or-pay provisions. Some argue that they
reflect the exercise of market power while others believe that they encourage
efficiency.
One perspective sees take-or-pay requirements as an anticompetitive device,
preventing a potentially more efficient supplier from entering the market, as
the purchaser must effectively pay the incumbent supplier a penalty if they
wish to do business with the new entrant. The take-or-pay provision thus acts
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as either a short-term barrier to entry or a means by which a new entrant’s
rents can be appropriated if entry actually occurs. The purchaser will thus not
contemplate buying from a new entrant unless the entrant is able to offer a
price that more than compensates the buyer for the penalty they must pay. As a
result, a lower cost producer may well be deterred from entry once long-term
contracts have been signed, resulting in an inefficient outcome.
According to this perspective the minimum purchase requirements in natural
gas contracts can prevent pipelines or reticulators from purchasing gas from
more efficient (low cost) gas producers, as they are bound by a long-term
contract to take (or pay for) a minimum quantity of gas. As a result, the
producer is able to retain some or all of the rent that an entrant would
otherwise bid away. In the event that entry is not prevented, both incumbent
parties will benefit. The buyer gains by ultimately paying a lower net price
than it did prior to the entry of the second firm, while the gas producer
receives some of these gains in the form of penalty payments. (Aghion 1987)
Others, however, have argued that where the use of transaction-specific
capital leads to the adoption of long-term contracts, the benefits of take-orpay provisions outweigh the short-term costs. Thus while the anticompetitive
aspects of take-or-pay provisions may be significant in industries where the
proportion of transaction-specific capital is relatively low, where there is
widespread use of sunk capital this will not be the case. In such circumstances,
the function of the take-or-pay requirement is to allocate the risk of revenue
fluctuations between parties. Producers, pipelines, and reticulators will agree
upon a quantity of gas to be supplied, and the minimum purchase requirement
will generally be a percentage of this. There is, therefore, room for flexibility
(within certain bounds) in the relationship between the two parties as to how
much gas is actually supplied at any given time.
In this view, these provisions can be seen as a means of dividing the risks of
demand fluctuations in the gas market. Small demand reductions will be borne
by the producers (that is, from the contracted level down to the take-or-pay
percentage), while beyond this point the risk of demand reductions (below the
take-or-pay limit) will be borne by buyers (Canes 1985, p. 76). Thus the
existence of a guaranteed market protects the producer’s investment, while the
purchaser — by agreeing to share the risks with the producer— is able to
secure a long-term contractual agreement, which allows the financing of the
transaction-specific investment of pipelines or reticulation facilities, as well as
securing a supply of gas.
There has been a considerable amount of empirical research in this area, with a
number of studies investigating the rationale for the inclusion of take-or-pay
provisions specifically in natural gas contracts. Two such studies— Mulherin
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(1986) and Hubbard (1987)— find the evidence supportive of the hypothesis
that take-or-pay clauses are an efficient means by which contracts can adapt to
changing circumstances, and are thus efficiency enhancing. For instance,
Mulherin hypothesises that if take-or-pay provisions were a reflection of the
market power of gas producers, fewer producers in a gas field would imply
greater take-or-pay percentages. Conversely, if there were a greater number of
producers, one would expect a lower take-or-pay limit. Mulherin finds no
evidence of such a negative relationship between the number of producers and
the take-or-pay limit (1986, p.113).
Mulherin argues instead that the threat of “drainage” by other gas producers
may motivate take-or-pay provisions. When there is more than one producer
in a gas field, all the producers will draw gas from a common pool. In such
circumstances, if one producer is forced to cease production, it will lose out as
the other producer(s) in the field will continue to draw gas, lowering the level
of reserves available for future production. This increases the cost to the
producer associated with the “hold-up” problem. The existence of a take-orpay contract protects the producer from such dangers, for if the buyer delays
taking delivery of the gas, they must still pay for the percentage agreed upon.
This hypothesis predicts a positive relationship between the number of
producers in a given gas field, and the magnitude of the take-or-pay
percentages, and Mulherin finds evidence of such a relationship (1986, pp.
109-110).
Hubbard (1987) examines the factors that influence the determination of the
original price of the take-or-pay contract. It is argued that if there were no
“hold-up” risks, different contract prices would vary only to the extent that
transportation costs, the level of demand, and buyer and seller concentration
varies. Hubbard, however, finds that other factors are also important in
determining the contract price: specifically, buyer and seller size, as well as
buyer and seller market share. These factors affect the ability of either party to
act opportunistically, and thus the evidence supports the “hold-up”
explanation of long-term contracts. (Hubbard 1987, pp. 298-301)
G.3.2 Pricing clauses
One of the most common pricing clauses in United States’ gas contracts
between merchant pipelines5 and producers was a most favoured nation
5

Merchant pipelines purchase gas and sell it transported to end users. Prior to the
mandatory unbundling of all pipeline services in the US gas industry, the vast
majority of interstate gas pipelines were merchant pipelines. Pipelines in the US no
longer operate as merchant pipelines.
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(MFN) clause, which obliged buyers to treat their trading partners
symmetrically by offering the same purchase price to all gas producers. There
were two different types of MFN clauses. In a two-party MFN (2PMFN) the
relevant prices were those offered by the buyer in a stipulated region. For
instance, if a merchant pipeline offered a producer a high price in order to
secure that producer’s supplies of gas, the merchant pipeline had to pay the
higher price to all other producers with which the merchant pipeline
contracted.
A three-party MFN (3PMFN) was similar to a 2PMFN, however a merchant
pipeline had to equal the highest contract price in a defined geographical
region, irrespective of whether the pipeline concerned was party to this
highest-price contract. If any pipeline in the region entered into a contract
with a producer and offered a high price to secure the gas supplies, all the
pipelines in this region were also obliged to increase the price they paid to
producers.
There is considerable disagreement as to the rationale for favoured customer
clauses such as MFNs (see, for instance, Cooper 1986, Mulherin 1986,
Hubbard 1987 & 1991, Besanko 1993, Crocker 1994). Some emphasise the
anticompetitive effects of such pricing provisions, arguing that they facilitate
collusion in an oligopolistic setting (Cooper 1986, Besanko 1993). According
to this view, sellers adopt MFNs as they commit the market to a “softer” form
of price competition. The equilibrium level of prices and profits is set
collusively, and the MFN clauses act to prevent price wars aimed at increasing
market share. As market power in the natural gas industry has generally
resided with the merchant pipelines, a variant on the anticompetitive
explanation holds that MFN clauses are, in fact, used to support a pipeline
cartel, whose interest is served by price stability at some predetermined level.
Once more, price wars are avoided, for if any pipeline increased the prices
paid to producers, all other pipelines with MFN obligations would have to do
the same.
An alternative approach, however, sees MFN clauses as efficiency enhancing,
allowing long-term contracts to be responsive to market conditions (Mulherin
1986, p. 112). Similarly, Hubbard (1987) argues that MFN clauses are a means
by which to rectify information asymmetries between producers and pipelines.
Efficiency requires that prices paid to producers should be flexible, to reflect
changes in downstream demand. Arguably, pipelines will have more reliable
information about the state of downstream demand than producers, but they
also have an incentive to misrepresent this, in order to appropriate producer
rents. However, MFN clauses prevent such behaviour, as information about
market conditions is reflected in any new contractual arrangements that
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pipelines enter into (Hubbard 1987, pp. 288-89). According to this
perspective, MFN clauses are thus efficiency enhancing, allowing price
flexibility in potentially rigid long-term contracts. Both Hubbard and
Mulherin offer empirical evidence to support their claims and dispute the
contention that MFN clauses are anticompetitive devices.
Although MFN clauses have been present in many United States’ gas supply
contracts, other types of pricing clauses are also used. An example is a clause
that ties the contract price of gas to spot market oil prices. As is seen in
Section G.4, since the development of a spot market in the United States, some
gas contract prices have been linked to the spot market gas price instead of
other gas contract prices.
In Australia, contracts between producers, pipelines, and reticulators do not
always have formal pricing rules— such as MFNs— that are often found in
the United States’ industry. Many Australian contracts allow for periodic
renegotiation of prices and there are often provisions for independent
arbitration if negotiations break down. Also, some contracts tie the gas price to
the CPI, or other price indices. The price of electricityis often taken into
account — either as a formal contractual requirement or informally in price
negotiations.

G.4 Contractual arrangements and open-access
The “hold-up” explanation of long-term contracts in the gas industry holds for
shallow markets: that is, markets where a single contract is able to
significantly affect the market price. In the United States, the introduction of
open-access and the development of a spot market resulted in less industry
reliance on long-term contracts. This is because in such an open-access
environment, the explanation of long-term contracts emphasising
opportunistic behaviour may no longer be universally applicable (Sutherland
1993, Doane 1994). This does not mean, however, that long-term contracts
will disappear, rather the motivation for the choice of long-term contracts will
be different in an open-access environment. The depth of the market remains a
significant factor in determining contractual arrangements. Where markets
remain relatively shallow, as they are currently in Australia, an access
environment is unlikely to have as great an impact as in the United States.
Section G.4.1 provides a brief history of the United States’ natural gas
industry in order to trace its transition from a regulated and relatively
uncompetitive industry, characterised by long-term contracts, to an industry in
which a fully developed spot market allows for competitive trades. Section
G.4.2 then looks in more detail at the nature of gas contracts in the United
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States in the last decade, examining the rationale for contract choice in this
more competitive environment.
G.4.1 A history of natural gas regulation in the United States
In its early stages of development in the late nineteenth century, the United
States’ natural gas industry was unregulated, dominated by private sector
participation, and almost completely vertically integrated. The first regulation
came in the 1930s with thePublic Utility Holding Company Act
(PUHCA) and
the Natural Gas Act (NGA). This legislation caused considerable vertical
disintegration in the industry, with the separation of distribution companies
from pipelines, as well as pipelines from producing fields, and the regulation
of interstate pipeline tariffs by the Federal Power Commission (FPC). Pipeline
companies acted as merchant pipelines after these legislative changes,
providing a bundled service selling transported gas to the local distribution
companies (LDCs).
The next regulatory change occurred in the 1950s. The FPC had been
authorised under the NGA to regulate the resale price and transportation
charges of natural gas traded interstate. In 1954 the United States’ Supreme
Court ruled that producers who sold their gas to interstate pipelines were
engaging in interstate trade, and that the FPC must, therefore, regulate
wellhead prices. The FPC’s pricing formula— calculated on a cost-plus, rate
of return basis — left natural gas underpriced, resulting in considerable excess
demand. Non-price competition arose as pipelines competed to secure a
reliable supply of gas. This competition often took the form of increased takeor-pay provisions, shifting the risk of demand fluctuations away from the
producers and towards the pipelines. The gas shortage was exacerbated by the
oil shocks of the 1970s, as users converted from oil to gas, and soon the
problem of the gas shortage reached crisis proportions.
In 1978 partial wellhead gas price deregulation began with the passage of the
Natural Gas Policy Act(NGPA). While the NGPA maintained price controls
on “old” gas (supplies from fields developed prior to the enactment of the
NGPA), it relaxed price regulation for “new” and “high-cost” gas, which
included “deep” gas in wells of 4500 metres or more. Anticipating large price
increases and further gas shortages following more comprehensive
deregulation, the pipeline companies entered into long-term contracts at high
prices and with substantial take-or-pay obligations, in order to secure gas
supplies.
Although the price increases did eventuate, they were short lived. Gas demand
fell off quickly, due to increases in the world oil supply, resulting in the
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switching to oil by many industrial users. Prices were also suppressed by new
discoveries of natural gas in the United States. However, contract prices did
not adjust to clear the market. While spot market prices for gas were driven
down, contract prices remained high, leaving pipelines in the position of
having to take (or pay for) gas at prices well above resale value.
In 1985 the Federal Energy Regulatory Commission (FERC), which had
replaced the FPC in 1977, issued Order 436, allowing pipelines to pass on to
their customers the costs of buying out contracts. This represented an attempt
to relieve the take-or-pay obligations of the pipelines. However, Order 436
6 , but
also allowed pipelines to become open-access transporters if they wished
if they did so they were obliged to provide these services on a nondiscriminatory basis to all customers. Soon open-access sales increased at the
expense of pipeline sales, exacerbating, rather than alleviating, the pipelines’
take-or-pay difficulties. The so-called “contracts problem” escalated rapidly,
and by 1986 approximately A$14 billion worth of contracts were involved in
take-or-pay disputes. Many, both inside and outside the industry, called for
legislative relief for the pipeline companies as it was argued that these
contractual obligations were unfair, resulting in unreasonable prices for endusers and causing uncertainty of supply.
In 1987 the United States’ Supreme Court overturned Order 436 because of its
inability to deal with the take-or-pay issue. The FERC responded quickly,
issuing Order 500 which reinstated most of the provisions of 436, while also
nullifying many take-or-pay clauses in contracts between pipelines and
producers, thus forcing the renegotiation of long-term contracts. The
transition to open-access was completed in 1992 with FERC Order 636 which
provided for the mandatory unbundling of all pipeline services.
With the unbundling of the marketing and transportation of gas, specialised
intermediaries emerged, such as gas brokers and marketers, to service such
transactions. The transition to open-access was a process of gradually
breaking down the traditional marketing chain of producer-pipeline-LDC. As
this process evolved, much greater volumes of gas were traded on spot
markets (spot markets developed in 1984 as a result of FERC Order 380) and
fewer industry participants were involved in long-term contracts. For instance,
the volume of gas traded in spot market transactions increased from 14 per
cent in 1984 to 74 per cent in 1988, and the percentage of contracts with a
duration of twenty years or more fell from 86 per cent of those negotiated
prior to 1973 to just 28 per cent of those negotiated after 1980. However, there
is some evidence of a decline in spot market trades in the post 1990 period,
6

Prior to Order 436 the FERC had to approve any contract carriage arrangements on a
case by case basis.
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with something of a shift back towards longer term contractual agreements,
and the reasons for this are examined in Section G.4.2. Nonetheless, the
volume of gas traded on the spot market remains significant, reflecting
permanent structural change in the United States’ natural gas industry.
G.4.2 Contract duration and open-access
The introduction of an open-access regime in the United States, and the
consequent development of a spot market for natural gas, would seem to point
to less industry reliance on long-term contracts, as earlier explanations of
contract duration may no longer hold (Doane 1994, p. 502). As markets
deepen, the number of buyers and sellers who can negotiate contracts
increases, thus lessening the importance of any single buyer and seller in the
market. As each participant becomes less important the threat of opportunistic
behaviour becomes less credible. This is because sunk capital is no longer
relationship-specific (Sutherland 1993, p. 1198-99). Thus deeper markets,
combined with open-access, can create the scope for a wider variety of
contract terms and provisions, depending on the preferences of the parties.
This does not mean that long-term contracts disappear in deeper markets with
open-access, rather they are no longer explained solely in terms of preventing
opportunistic behaviour. While in the United States there was an initial surge
in spot market transactions for gas, these soon levelled off and then declined.
The volume of gas traded on spot markets was just 45 per cent in 1991, down
from 74 per cent in 1988. Of the remaining 55 per cent, some gas was traded in
short-term contracts, but many industry participants still preferred long-term
agreements. This Section examines the reasons for this preference by some for
long-term agreements in an open-access environment.
Lyon (1993) contends that long-term contracts will remain the preferred
arrangement for certain gas buyers despite open-access, and offers empirical
evidence to support his claims. Instead of concentrating on scope for
opportunism, Lyon emphasises the value that some buyers place on reliability
of supply. Because spot market trades are not, in fact, instantaneous, but rather
are usually thirty day contracts, prices may not be free to adjust, and there may
be temporary shortages where there are unforseen variations in the quantity of
gas actually taken by certain users (Lyon 1993, pp. 391-392).
For instance, in the United States, there exist regulations which give
residential users — who accounted for 26 per cent of total gas sales in 1990
(Lyon 1993, p. 388) — the first call on gas. Residential users do not contract
for the purchase of a given quantity of gas but use it as required. The
distribution companies that service these users estimate the quantities they
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will require in a given period, and contract with producers for this amount.
The producers then offer any extra gas for sale on the spot market. However, if
residential users’ actual demand exceeds projected demand, producers will
have less gas left over for the spot market sales already contracted for.
Because the spot market is a market in thirty day contracts, prices have
already been determined, the market will not clear, and some users will miss
out. This does not present serious problems to the user who is able to switch
instantaneously to alternative energy sources, but for purchasers of gas who
rely on gas, even a small, short-term shortage of gas may be unacceptable, and
these consumers will prefer long-term contracts guaranteeing supply.
Long-term contracts in the United States under the open-access regime are,
however, somewhat different to those prior to open-access. One example of
the difference is in price adjustment provisions. Where a fully developed spot
market exists, prices in long-term contracts are often linked to spot market
prices, usually with some premium for guaranteed supply. The rationale for
this can be viewed as similar to that for MFN clauses: tying the contractual
price of gas to spot market transactions rectifies any information asymmetries
between industry participants, and allows prices to reflect market conditions.

G.5 Conclusion
In shallow gas markets, contract negotiation is likely to be characterised by
small-numbers bargaining. This is partly because of the transaction-specific
nature of capital used in the gas industry and the natural monopoly
characteristics of gas transportation and reticulation infrastructure. In such an
environment, industry participants will have a preference for long-term
contracts as a means by which to minimise the risk of opportunistic behaviour.
These contracts, however, need to be flexible, and consequently will contain a
variety of adjustment provisions. When taken as a package, the duration of
these contracts, as well as their various provisions, can be interpreted as an
efficient and rational response to the particular characteristics of the natural
gas industry.
In deeper markets with open-access, greater numbers of buyers and sellers of
gas have access to one another, and the resulting competition removes much
of the scope for opportunistic behaviour. In such an environment there is a
diverse range of contract options from which to choose, including long-term,
short-term, and spot market contracts. The motivation and rationale for longterm contracts is different in an open-access environment: fears of
opportunistic behaviour are allayed, but supply reliability is of primary

249

G / LONG-TERM CONTRACTS

concern to a significant section of end-users, and these consumers will prefer
long-term contracts.
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Table G.1: Summary of gas contracts literature
Author(s)

Summary

Canes &
Norman 1985

Explores the economic function of take-or-pay provisions and pricing
clauses. Written during a period of major regulatory change in the United
States’ industry and is responding to criticisms of long-term gas contracts
during the period in which take-or-pay obligations were causing many
problems. Article defends the “hold-up” explanation of gas contracts.

Crocker &
Lyon 1994

Empirical test of economic rationale for MFN clauses. Test both the
monopsony power and the opportunistic “hold-up” hypothesis using data
covering 615 United States’ gas wells whose prices were deregulated
following the NGPA in 1978. Finds that MFN clauses are used to facilitate
price flexibility rather than pipeline monopsony.

DeCanio &
Frech III 1993

Test the hypothesis that there are efficiency gains associated with long-term
contract in the gas industry. Use gas price data from before and after FERC
Order 500 (which abrogated many take-or-pay obligations in long-term gas
contracts in the United States) in an attempt to assess the welfare effects of
the mandatory unbundling of pipeline services under this open-access
regime. They find that average gas prices rose following Order 500,
suggesting that the efficiency benefits of long-term contracts may have been
large.

Doane &
Spulber 1994

Empirical examination of the effect of open-access on the scope of the spot
market for gas in the United States. Using a number of econometric
techniques, it is found that price correlation indicates the existence of a
developed national spot market. Analysis suggests that these developments
may have removed much of the need for industry reliance on long-term
contracts through the introduction of competition.

Hubbard &
Weiner 1987 &
1991

Examines United States’ gas contracts in the era prior to price regulation (ie.
before 1954), and tests the “hold-up” hypothesis against the idea that longterm gas contracts are the result of either monopoly or monopsony power.
Empirical evidence suggests that various provisions are designed to allow
for efficient adaptation.

Lyon &
Hackett 1993

Argue that even under an open-access regime, there are identifiable motives
for long-term contracting and bundled pipeline services. Use data on gas
prices (both spot and contract) and contract duration in the post open-access
period to show that the security of supply concerns can explain long-term
contracts under open-access.

Masten &
Crocker 1985

Argue that long-term contracts will be adopted in order to minimise the
potential for opportunistic behaviour that arises with the use of transactionspecific capital. Test this hypothesis using gas price data from 659 contracts
from post-1978 gas wells (ie. those effected by wellhead deregulation
following the NGPA). Results show that pricing clauses and take-or-pay
provisions are a means by which to provide flexibility and improve
efficiency in long-term contracts.
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(continued next page)

Table G.1: Summary of gas contracts literature (continued)
Author(s)

Summary

Mulherin 1986

Tests the “hold-up” explanation of long-term gas contracts against the idea
that these contracts are a manifestation of market power. Using data on gas
contracts in the period 1938-54, finds that take-or-pay provisions and MFN
pricing clauses are best explained as a means by which to minimise the scope
for opportunism.

Sutherland
1993

Argues that explanations of contract duration emphasising opportunistic
behaviour are no longer applicable in the United States because of openaccess and a fully developed spot market. In such an environment,
transactions are no longer relationship-specific, and long-term contracts no
longer have advantages over short-term or even spot market transactions.
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