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Glossary 
T1P reservesT TProven reserves T 

T2P reservesT TProven and probable reserves T 

T3P reservesT TProven, probable and possible reservesT 

TABARET TAustralian Bureau of Agricultural and Resource EconomicsT 

TACCCT TAustralian Competition and Consumer Commission T 

TACT T TAustralian Competition Tribunal T 

TAGSOT TAustralian Geological Survey Organisation (former) T 

TAGAT TAustralian Gas Association (former) T 

TBHPBT TBHP BillitonT 

TCBSAT TCooper Basin South AustraliaT 

TCCGT T TCombined cycle gas turbineT 

TCSG T TCoal seam gasT 

TFEEDT TFront-end engineering and design T 

TGAT TGeoscience AustraliaT 

TGHG T TGreenhouse gas T 

TGJT TGigajoule (10 P

9
P, or 1,000 million joules)T 

TJouleT TThe joule is the standard unit of energy in electronics and 

general scientifi c applications. One joule is the equivalent of 

one watt of power radiated  or dissipated for one second.T 

TLNG T TLiquid natural gasT 

TLPG T TLiquid petroleum gasT 

TMAPST TMoomba to Adelaide Pipeline System T 

TMt T TMillion tonnes T 
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Executive summary 
This report presents an update of earlier studies of the economic benefits to 
Queensland arising from the proposed PNG Gas Project (ACIL 1996, 1999, 
2002; Econtech 1998, 1999).TP

1
PT  

The report presents an integrated analysis of the impacts of the Gas Project. It 
incorporates an assessment of the effect that the Project will have on the 
development of a competitive gas market in Australia, together with economic 
modelling using a general equilibrium (GE) framework. The economic 
modelling provides insights into the overall impact of the Project at national, 
state and regional levels.  

The report covers: 

1. Project Overview. 

2. The Project in the context of the emerging Australian gas market, presenting 
results from ACIL Tasman’s Australian GasMark gas market model which show 
how the PNG Gas Project fits into the overall Australian gas supply/demand 
picture, demonstrating the impact of the Project on regional gas supply and prices. 

3. Economic Benefits of the Project, presenting the results economic modelling using 
ACIL Tasman’s Tasman Global GE model, with results at regional level within 
Queensland calculated using a “tops down” regional modelling approach. Results 
of the GE modelling are described in terms of changes in real gross state 
product/gross domestic product, income, investment, consumption, employment, 
wages, terms of trade and electricity prices. The modelling also assesses impacts 
on other sectors of the economy including minerals processing, mining and energy, 
construction, transport and communications. The regional disaggregation of the 
state-level GE modelling provides further information on impacts at Local 
Government Area (LGA) level.  

4. Environmental impacts in terms of greenhouse gas emissions. 

                                                        
TP

1
PT  ACIL, 1996: “The PNG–Queensland Gas Pipeline: A Catalyst for Economic Development in North 

Queensland”. A Report to South Pacific Chevron Company, September 1996. 
 ACIL, 1999: “The PNG Gas Project: Implications for the Queensland Economy”. A Report to the 

PNG Gas Project, September 1999. 
ACIL, 2002: “The PNG Gas Project: Economic Impacts at National, State and Regional level in 
Australia”. A Report to the PNG Gas Project, April 2002. 
 
Econtech, 1998: “Economic modelling of the national and industry impacts of the importation of natural 
gas from Papua New Guinea”, A Report to the PNG Gas Project, July 1998 

 Econtech, 1999: “Economic modelling of the national and industry impacts of the importation of natural 
gas from Papua New Guinea”, A Report to the PNG Gas Project, September 1999 
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5. Socio-economic benefits particularly with respect to Aboriginal and Torres Strait 
Islander traditional owners, landholders, and remote communities in North 
Queensland. 

6. Regional development benefits including impacts in regional Queensland on 
mining, other gas-based industry, transport and infrastructure, and implications for 
Australia’s relationship with Papua New Guinea. 

Australian gas market impacts 

The ACIL Tasman gas market model GasMark has been used to investigate 
two scenarios — “With PNG Gas” and “Without PNG Gas” — over a 20-
year time horizon from 2003 to 2022. The detailed results of this analysis are 
presented in Section 2 of the Report.  

In summary, the analysis demonstrates that introduction of PNG Gas 
will have a significant positive impact on the supply of gas to meet 
emerging market opportunities in eastern Australia, and in reducing 
wholesale gas prices. 

TFigure 1T shows the potential demandTP

2
PT for natural gas in eastern Australia over 

the modelling period, based on forecast growth in different market sectors for 
existing gas consumers and proposed new projects.  For the purposes of this 
study, Eastern Australia is taken to include all states and territories except 
Western Australia. The chart also shows the supply of gas to these markets 
from existing and future supply sources, in the absence of the PNG Gas 
Project. 

                                                        
TP

2
PT  Potential demand is taken to be the amount of gas that would be taken by existing users and 

identified new customer loads if those consumers are able to obtain supplies of gas at prices 
they are willing to pay. 
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TFigure 1:  TTEastern Australia gas supply, without PNG Gas Project 
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Note:  Coal Seam Gas (CSG) production is included in the results for Bowen, Surat and Sydney Basins 

TFigure 1T shows that in the absence of significant new gas supply sources, and 
given what is known about the reserves and production capability of existing 
gas fields, a widening gap is expected to emerge from around 2009 between the 
amount of gas sought by the market and the production available to meet that 
demand, and increases overall supply by between 150 and 200PJ/a by the end 
of the modelling period. 

TFigure 2:  TEastern Australia gas supply, WITH PNG Gas Project 
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Note:  Coal Seam Gas (CSG) production is included in the results for Bowen, Surat and Sydney Basins 

TFigure 2T shows how this picture is altered by the introduction of PNG Gas. 
While there is still a shortfall of supply, mainly in the period beyond 2015, the 
additional supply from PNG allows most of the identified demand to be met. 
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PNG Project impacts on total gas supply in Eastern Australia 

TFigure 3T summarises the impact of the PNG Gas Project in terms of the 
differential effect on gas supply in Eastern Australia. 

As might be expected, by far the greatest impact on delivered gas volumes is in 
Queensland where gas supply is boosted by around 80 PJ/a by 2013.  
However, the PNG Gas Project will also increase the total level of gas sales in 
southern States, with total deliveries under model assumptions some 135PJ/a 
by higher 2022 under the “with PNG Gas Project” case. 

 

TFigure 3:  TDifferential impacts of PNG Gas Project on gas supply in 
Eastern Australia 
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PNG Project impacts on average gas prices 

The GasMark modelling shows that, a result of the entry of PNG Gas, average 
delivered wholesale gas prices in Eastern Australia can be expected to fall, in 
real terms, by up to $0.20 /GJ, with the price impact increasing over time 
(TFigure 5 T). 
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TFigure 4: TDifferential impacts of PNG Gas Project on wholesale gas prices 
in Eastern Australia 
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The project will impact on average prices throughout Eastern Australia, 
principally because PNG Gas enables gas supply to be maintained to some 
less-price-tolerant demand that may not otherwise obtain supply.  

As shown in TFigure 5T, the impacts of PNG Gas on average delivered 
wholesale gas prices are particularly marked in Queensland where average 
prices are expected to fall, in real terms, by between $0.20 and $0.30/GJ. The 
lower average prices in Queensland reflect increased supply to large, low-price 
tolerance customers (including minerals processing and power generation 
loads), as well as increased competition that places downward pressure on 
prices. 
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TFigure 5: TDifferential impacts of PNG Gas Project on wholesale gas prices 
in Queensland 
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Economic impacts 

The economic impacts of the PNG Gas Project have been examined using 
Tasman-Global, ACIL Tasman’s dynamic general equilibrium model of the 
world economy.  

Tasman-Global uses a “business-as-usual” (BAU) reference case against which to 
measure the direct and indirect impacts of the project on the Queensland and 
Australian economies. The BAU case is referred to in this report as the “no 
PNG” case. 

The economic impacts of the PNG Gas Project derive from investment during 
the construction phase and from the supply of gas into the Queensland and 
broader Eastern Australian market during the operating phase. It is estimated 
that $1.2 billion will be invested directly in Australia in the construction phase 
alone.  

National impacts 

It is estimated that by 2020 the project will boost GDP by around $620 million 
and increase employment by 884 jobs, compared with the ‘No PNG’ case. The 
net present value (NPV) of the GDP differences from the ‘No PNG’ case is 
$2.85 billion over the period 2005-2020 (assuming a discount rate of 7 per 
cent). 

TTable 1 T summarises the impact of the PNG Gas Project on the Australian 
economy in terms of Gross Domestic Product (GDP) and exchange rates.  
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It is estimated that by 2020 the project will boost GDP by around $620 million 
and increase employment by 884 jobs, compared with the ‘No PNG’ case. The 
net present value (NPV) of the GDP differences from the ‘No PNG’ case is 
$2.85 billion over the period 2005-2020 (assuming a discount rate of 7 per 
cent). 

TTable 1 TT TSummary of macroeconomic impacts of PNG Gas Project, 
Australia wide (differences from the ‘no PNG’ case in 2010 and 2020) 

Variable 2010 2020 

Real GDP (% difference) 0.02 0.05 

Real GDP ($ million difference) 271.4 622 

Exchange rate (% difference) 0.01 0.05 

Employment (% difference) 0.006 0.008 

Employment (persons 
difference) 538 884 

Source: ACIL Tasman estimates using Tasman Global. 

State-level impacts 

TTable 2 TT TSummary of macroeconomic impacts of PNG Gas Project in 
Queensland (differences from the ‘no PNG’ case in 2010 and 2020) 

Variable 2010 2020 

Real GSP (% difference) 0.16 0.27 

Employment (% difference) 0.03 0.04 

Real gross state income (% difference) 0.09 0.06 

Real investment (% difference) 0.75 0.82 

Real consumption (% difference) 0.11 0.13 

Real wage (% difference) 0.14 0.22 

Real price of electricity (% difference) -0.22 -0.70 

Terms of trade (% difference) 0.014  -0.048 

Real GSP ($ million difference) 273.6  675.6  

Employment (persons difference) 547 838 
Source: ACIL Tasman estimates using Tasman Global. 

TTable 2 T presents a summary of the impacts of the gas project on some key 
Queensland macroeconomic indicators over the period 2005-2020. By 2020, 
GSP is projected to be 0.27 per cent higher as a result of the introduction of 
PNG Gas – in that year GSP is estimated to be some $675 million more than 
in the “no PNG”case. The NPV of the annual increments in GSP over the 
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period 2005-2020 from the gas pipeline is $2.89 billion, assuming a discount 
rate of 7 per cent.  

By 2020, the investment in gas pipeline construction and the flow on effects of 
increased economic activity lead to a 0.81 per cent increase in real investment.  
Real wages rise, while the real price of electricity falls. 

TFigure 6T summarises the impacts of the PNG Gas Project on production 
across a range of Queensland industries. The output effects are greatest in the 
more energy intensive manufacturing industries, such as non ferrous metals 
(aluminium and zinc), transport machinery and equipment (mainly railways) 
and chemicals, rubber and plastics (fertiliser manufacture). The construction 
sector also benefits strongly from the construction phase of the pipeline. 

TFigure 6TT TImpacts on Queensland output, 2010 and 2020, percentage 
difference from the “NO PNG” case 
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Data source: ACIL Tasman modelling 
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Regional impacts 

TTable 3T presents the impacts on output in Queensland by statistical division 
(SD). Most SD’s will benefit in output terms from the construction and 
operation of the proposed pipeline, with the exception of the South West 
region, which is the main location of conventional gas production in 
Queensland gas fields.  

Because Tasman-Global does not take into account intra-regional changes in 
the locations of gas production, the small negative impact in the South West 
SD may be overstated by the GE modelling. GasMark modelling suggests that 
introduction of PNG gas will result in a redirection of south west Queensland 
gas into the southern states, rather than significantly curtailing production. 

TTable 3TT TQueensland Statistical Divisions – percentage differences from 
the ‘No PNG’ case in 2020 
Statistical Division Output Employment 

Brisbane 0.33 0.03 

Moreton 0.32 0.02 

Wide Bay-Burnett 0.29 0.04 

Darling Downs 0.28 0.03 

South West 0.01 -0.27 

Fitzroy 0.35 0.07 

Central West 0.27 0.07 

Mackay 0.30 0.03 

Northern 0.30 0.04 

Far North 0.29 0.01 

North West 0.29 0.07 
Note: Figures exclude ‘migratory and offshore areas’, and ‘undefined Queensland’ – hence figures cannot 
be added to give total Queensland. 

Comparisons with other modelled outcomes 

The modelling results presented in this are clearly favourable for the PNG Gas 
Project in terms of the gains in gross state product and gross domestic 
product. At the same time, it is interesting to consider whether the estimated 
NPV gain in GDP of $2.85 billion should be considered small or large in 
relation to other investments or policy outcomes modelled using Tasman-
Global. 
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TTable 5T provides a comparison of the PNG GE modelling results with various 
energy market reform scenarios that have been analysed by ACIL Tasman 
using Tasman-Global. The average gain from the PNG gas project equates to 
$178 million per year, similar to the average annual gains estimated to arise 
from the reform of electricity transmission as outlined in the Parer Energy 
Market Review, and from the introduction of third party access regulation in 
the electricity and gas industries. 

Government revenue impacts 

Both Commonwealth and State government revenue can be expected to 
increase as a result of the PNG Gas Project. The Tasman-Global modelling 
indicates that Commonwealth receipts will be some $138 million higher in 
2020 relative to the ‘No PNG’ gas case. This result is driven by: 
• $16.1 million per year from increased GST. 
• $35.9 million per year from increased company tax. 
• $86.5 million per year from increased personal income tax. 

Queensland State government receipts could be $4.1 million higher in 2020 
compared to the “no PNG” case, as a result of: 
• Minerals royalties — there will be a $7.6 million increase in 2020 in royalty 

payments from minerals other than natural gas; this increase will be offset 
by a $10.2 million reduction in natural gas royalties as a result of 
displacement of local gas production by PNG imports. 

TTable 4TT TComparison of NPV of GDP impacts from a range of projects analysed with Tasman-
Global 

Project analysed NPV of GDP gains 
($ million) 

Period 
Number of years 

Average gain per 
year ($ million) 

1. PNG gas (GDP) 2,850 2005-2020 16 178 

2. Parer Energy Market Review: 
Productivity growth from 
reform (GDP) 1,767 

2005-2010 

6 294 

3. Parer Energy Market Review: 
Electricity transmission reform 
(GDP) 1,112 

2005-2010 

6 185 

4. ACCC Impacts of Access 
Regulation: Lower Bound 
(electricity and gas) (GDP) 2,407 

1999-2013 

15 160 
1. This report 

 2. COAG 2002: Towards a Truly National and Efficient Energy Market 

 3. COAG 2002: Towards a Truly National and Efficient Energy Market 

 4. ACIL Tasman: Impacts of Access Regulation, Gas and Electricity 
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• Payroll tax —yielding an additional $6.7 million in 2020 compared to the 
no PNG reference case. 

GHG emission impacts 

The impact of the project in terms of Greenhouse Gas (GHG) emissions has 
been considered from two standpoints.  The first, based on the GasMark 
modelling, estimates the differential use of gas in power generation and co-
generation as a result of the introduction of PNG Gas. This approach assumes 
that the demand for electricity remains the same under both scenarios— “no 
PNG” and “with PNG” scenarios—and therefore does not take into account 
the stimulatory effect of the PNG project on economic activity generally and 
electricity consumption in particular. Nor does it take into account changes in 
GHG emissions arising from use of gas outside the electricity sector. 

Estimated in this way, the avoided emissions as a result of introduction of 
PNG gas would rise strongly over the first eight years after project start-up to 
around 4 million tonnes COB2 B equivalent (Mt COB2 B e), falling to around 2 
Mt COB2 B e by the end of the modelling period as PNG gas is preferentially 
placed of into non-electricity industry sectors (TFigure 7 T). 

TFigure 7: TImpact of PNG Gas Project on avoided GHG emissions 
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The second approach uses estimates of emissions calculated by Tasman-
Global. These estimates take into account the stimulatory effect of the PNG 
project on economic activity generally, including changes in GHG emissions 
arising from use of gas in the electricity and non-electricity sectors. As a result, 
they show overall emissions 0.90% higher (a result of the higher level of 
economic activity and lower energy prices under the “with PNG gas” case) 
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while at the same time identifying a 1.05% reduction in emissions intensity of 
energy consumption as a result of the increased proportion of natural gas in 
the fuel mix.  

Table 5 summarises the estimated impacts of the PNG gas pipeline in terms of 
energy consumption in Queensland, gross emissions, and emissions intensity. 

TTable 5 TT T Emissions impacts of the PNG  gas project – differences from the 
‘No PNG’ case in 2020, Queensland 
Indicactor % difference from the ‘No PNG’ case 

in 2020 

Energy consumption (%) 1.06 

Emissions (%) 0.90 

Emissions intensity of primary 
energy consumption (%) 

-1.05 

Source: ACIL Tasman modelling, ABARE, AGO 

Socio-economic benefits 

A wide range of social and economic benefits to the people of regional 
Australia — particularly in Far North Queensland but also further afield — 
can be anticipated.  

It is expected that the project will deliver benefits to: 
• traditional land owners through negotiated compensation agreements 

which provide for monetary compensation, employment, training and 
business opportunities, equity participation, and capacity building of 
traditional owner groups for other developments. 

• land owners generally through improved land and water access and 
business, training and employment opportunities. 
existing and potential new mining projects through reduced energy costs. 

• regional communities, through reduced power generation and fuel costs, 
employment opportunities, business opportunities both directly related to 
the Project and arising from industrial developments that could use gas 
(such as mining and minerals processing, food processing, construction 
materials) 

• improved transport and infrastructure 
• enhanced relationships between Far North Queensland and PNG in 

terms of employment and business opportunities and improved educational 
opportunities for PNG people in FNQ. 
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Implications for Australia’s relationship with PNG 

An economically sound and politically stable PNG is important to Australia 
from a number of perspectives, not the least of which relates to regional 
stability and security. 

The PNG Gas Project would provide much-needed revenue for the PNG 
government, and would make a valuable contribution to the country’s balance 
of trade. It would also offer substantial employment and economic growth 
opportunities that would help to strengthen the economy of Papua New 
Guinea. 

Most importantly, the PNG Gas Project and the in-country developments that 
it could support offer the opportunity to maintain investment, production, jobs 
and revenue in Papua New Guinea which would otherwise be progressively 
eroded in the face of declining oil production over the next 10 to 15 years. 
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1 Project Overview 

1.1 Project overview 

The PNG Gas Project, which has been under investigation since 1996, would 
harness gas resources in the Southern Highlands region of Papua New Guinea. 
An integral part of the project would see a natural gas pipeline extending from 
the Southern Highlands, across Torres Strait and tying into the existing gas 
transmission pipeline network in Queensland. While the final configuration will 
be subject to confirmation during the Front End Engineering and Design 
process, it is anticipated that it will  enable delivery of gas to Townsville, 
Gladstone, Brisbane, and Mount Isa as well as providing access to southern 
markets via the Ballera Gas Centre in south west Queensland and a new sales 
gas pipeline to the Moomba gas hub in Central Australia. 

In addition to producing pipeline quality sales gas for export to consumers in 
Queensland and elsewhere through eastern Australia, the Project would create 
the opportunity for establishment of gas-based industries within Papua New 
Guinea. It would establish a “petroleum infrastructure hub” which would 
provide a focus for increased levels of petroleum exploration and development 
in the region. 

The PNG Gas Project will offer existing industrial, commercial and residential 
users throughout Queensland and Eastern Australia more generally a new, 
clean and potentially more cost-competitive source of energy. It will also 
provide a basis for the establishment of major new energy-consuming projects. 
North Queensland in particular stands to benefit since economic development 
in that region has, to date, been hampered by a lack of competitively priced 
energy. 

The assumptions in relation to PNG gas production, pipeline configurations, 
cost and pricing estimates, tariffs and other data inputs to the modelling 
processes reported herein have been developed by ACIL Tasman and reviewed 
by the Project Sponsors. While the assumptions are considered to be 
reasonable in light of the sales agreements currently being negotiated by the 
Project Sponsors they may vary prior to financial close, in particular through 
the of Front End Engineering & Design (FEED) process. 

1.2 Significant changes in Project scope 

Since the previous studies were completed, there have been a number of 
significant changes affecting the Project, both within Australia and in Papua 
New Guinea, including: 
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• A restructuring of the management arrangements for the project that has 
led to a number of changes including a reappraisal of markets and project 
configuration. 

• Changes in the expected size and timing of market opportunities. As a 
result, there have been significant changes in the anticipated gas sales 
volumes under foundation customer arrangements, in different regional 
areas. 

• The decision by the Project Sponsors, taken during October 2004, to 
progress the project into Front End Engineering & Design (FEED). 

1.3 Project assumptions 

1.3.1 The project 

The PNG Gas Project involves an upstream gas production and processing 
project located in Papua New Guinea, and a downstream gas transportation 
project comprising a dry gas pipeline and associated facilities.  

The Project will include the following physical facilities: 
• Onshore production facilities, including wells, primary treatment facilities 

and gathering facilities, within PNG; 
• PNG Wet Natural Gas Pipelines connecting the gas fields to the main 

processing facility (MPF) at Kutubu for the transportation of hydrocarbons 
(including gas) and liquids; 

• Facilities for processing hydrocarbons at the MPF to produce the 
specification products, including dry natural gas of pipeline quality; 

• Facilities for transfer of the liquid products or condensate to storage at the 
MPF for future export via existing crude pipeline to the Kumul platform 
located on the PNG coast; 

• A pipeline for transportation of dry gas through a pipeline from MPF to 
the shoreline of PNG; 

• A pipeline for transportation of gas by way of a submarine gas pipeline 
from the PNG shoreline to the PNG-Australian border (PNG Dry Natural 
Gas Pipeline); and 

• A pipeline for transportation of gas from the Australian border to market 
locations on the Australian mainland (Australian Pipeline. 

ACIL Tasman understands that because of ongoing delays in the development 
of the Project, and in order to reduce the capital investment required, the 
Project has currently postponed plans to develop a LPG export capability for 
the Project. Such a facility may be incorporated should it become economically 
feasible to do so. 
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1.3.2 The Australian Pipeline 

The Australian Pipeline will extend from the subsea border between Australia 
and PNG to landfall on Cape York, then on to provide connection either 
directly or via existing transmission pipeline systems to the key market 
locations to be served by the Project.  

The final configuration of the Australian Pipeline will depend on various 
factors including environmental and landowner considerations, cost 
optimisation and the size and location of customer loads.  

For modelling purposes, the Australian Pipeline has been broken down into 
four sections: 
• Papua New Guinea Border to Moranbah 
• Weipa offtake to Mount Isa 
• Weipa lateral, and 
• Ballera to Moomba. 

Access to the Townsville market is assumed to be via the new Moranbah – 
Townsville gas pipeline (Enertrade). Access to the Gladstone, Brisbane and 
Mount Isa markets is assumed to make maximum use of existing pipeline 
infrastructure, with the implicit assumption that the project proponents would 
negotiate access to the existing pipeline network with relevant pipeline 
operators. It is further assumed that a dry gas pipeline connection from the 
Ballera gas processing plant in South West Queensland to the Moomba hub in 
South Australia will be constructed.  Tariffs throughout the Australian part of 
the PNG system are assumed for modelling purposes to operate on a “postage 
stamp” basis allowing delivery to any of the above markets/distribution points. 

The data used in the modelling reflect the PNG Gas Project Sponsors’ current 
assumptions regarding initial capital outlays. Operating costs are assumed at 
2.5% of capital costs. No additional capital allowances have been made for 
system expansion. 

1.3.3 Prospective customers for PNG gas 

By connecting into the eastern Australian gas transmission pipeline network, 
the PNG Gas Project has the potential to supply gas to major existing and new 
energy consumers and aggregators throughout Queensland and in the southern 
States.  

There are opportunities for the PNG Gas Project to provide gas to both 
existing energy consumers and potential new projects throughout eastern 
Australia.  
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Demand for gas delivered via the PNG Gas Project pipeline will arise 
principally from: 
• Existing consumers switching from their current primary energy source or 

sources to natural gas, generally on the grounds of improved economics 
and/or operational advantages (including environmental benefits); 

• Existing consumers expanding their operations, and therefore their energy 
requirements, in the light of more competitive energy supply; 

• New energy consuming projects. Some of these new projects would have 
access to alternative energy supplies, and may therefore proceed with or 
without the PNG Gas Project; others will have no effective alternative, and 
will therefore not proceed in the absence of PNG gas or another new, 
competitive energy source. 

For modelling purposes, the PNG Gas Project is assumed to have the 
potential to serve any of the existing or new gas-consuming customers or 
customer groups connected to the pipeline grid and  identified in the ACIL 
Tasman GasMark model, subject to the limitations imposed on market access 
as a result of customers’ existing contractual commitments. In seeking to 
secure customers, the PNG Gas Project will compete with local conventional 
gas sources and coal seam gas (CSG) production in Queensland and New 
South Wales. 

Queensland 

The PNG Gas Project has the potential to support a number of major 
development projects in Queensland, as well as contributing more generally to 
the competitive reform of eastern Australian gas markets. 

The major areas of development potential are located around Townsville, 
Gladstone/Rockhampton and South East Queensland.  

Both Townsville and Gladstone have obvious similarities: good deepwater 
ports, and good access to rail, road and air transport. Both act as outlet points 
for major mineral provinces in the hinterland. Both provide ready access to the 
skilled labour and support services necessary for large-scale industrial 
development. However Gladstone is already recognised as the major industrial 
centre in Queensland while Townsville has experienced relatively limited 
industrial development to date. 

A major constraint on development in Townsville (and other candidate sites 
for industrial development in North Queensland) has been the lack of low-cost 
energy. From 2005, North Queensland will for the first time have access to 
CSG from the north Bowen Basin. The principal energy sources in North 
Queensland at present are relatively expensive liquid fuels (diesel, fuel oil, 
petroleum products) and seasonal sources such as run-of-stream hydro and 
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bagasse. Coal is hauled a considerable distance from the Bowen Basin fields of 
Central Queensland, the transport costs adding significantly to the delivered 
energy price. Electricity for North Queensland has, for the most part, been 
generated in power stations in Central and Southern Queensland, with long 
transmission distances resulting in higher costs, line losses, and reduced supply 
security.  

The PNG Gas Project – in competition with locally-produced CSG – could 
help to unlock the development potential of North Queensland by providing 
access to competitively priced energy.  

Central Queensland presently has good access to energy, primarily in the form 
of coal-fired electricity and more recently natural gas and CSG. The region is 
host to a number of heavy industries, including alumina production, aluminium 
metal smelting, chemical manufacture and cement production. The availability 
of low-cost energy—in particular electricity generated from coal mined in the 
Bowen Basin hinterland—was a crucial factor in attracting industry to the 
region. Secure and competitive energy continue to underpin the further 
development and expansion of industry in the area.  

The Brisbane and Moreton region of southeast Queensland accounts for some 
two-thirds of the State’s population. It is also a major area of industrial and 
manufacturing activity, accounting for 34% of exports in 2002-03 and around 
64% of manufacturing turnover.TP

3
PT  Given this strong base, many industrial and 

manufacturing development opportunities in southeast Queensland could 
make use of PNG Gas, provided it can compete with CSM on a delivered price 
basis. 

The southeast Queensland area currently has good access to coal-fired 
electricity, but faces the highest average gas prices of any of the mainland 
capitals, with the exception of Darwin.TP

4
PT 

Southern states 

While Queensland is the most attractive market for PNG gas because of its 
relative proximity to PNG, there is potential for the project to become a 
significant supplier to consumers in South Australia, New South Wales and 
Victoria.  The project proponents have advanced marketing negotiations with a 
number of prospective customers in these states, including a major mining and 
minerals processing site (Olympic Dam) as well as large energy utility 
companies and aggregators. 

                                                        
TP

3
PT  Office of Economic & Statistical Research, 2004:  “Queensland Regional Profiles 2003, Brisbane 

and Moreton Statistical Divisions”. 
TP

4
PT  Australian Gas Association, 1998:  “Gas Statistics Australia 1998”, Table 4.2. 
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2 PNG gas in the Eastern Australian 
gas market 

One of the major impacts of the PNG Gas Project will be its contribution to 
the development of a stronger and more competitive natural gas market in 
Eastern Australia. The Commonwealth and State/Territory governments, 
together with the Australian natural gas industry, has over the past decade 
sought to create a regulatory and commercial environment supporting greater 
competition in the supply and transportation of gas. These changes have 
targeted improvement in the competitiveness of Australia's gas-consuming 
industries. 

However, if this objective is to continue to be met it will be necessary for the 
market to have access to alternative sources of gas supply, supported by more 
robust resource inventories. Access to a well-developed transmission pipeline 
network that offers transportation services on a competitive basis will also be 
important. 

The introduction of PNG gas into Australia has the potential to fundamentally 
alter the supply/demand dynamics and pricing outlook, not only for 
Queensland but for the entire Eastern Australian gas market. The PNG Gas 
Project will do this by: 
• Offering to end-users an alternative source of supply, at competitive prices 

and backed by large proven reserves; and 
• Significantly extending the geographic spread of the gas transmission 

pipeline network, and in some areas providing a competitive alternative to 
the existing transportation routes. 

This potential has been investigated using ACIL Tasman’s GasMark gas market 
model. 

2.1 Modelling the Australian Gas Market 

The ACIL Tasman gas market simulation model, GasMark, has been 
developed as a tool to assist in analysing gas markets and understanding market 
dynamics under differing assumptions regarding the availability and pricing of 
gas production from different fields, transmission pipeline network 
developments, and market demand. 

GasMark uses as its inputs assumptions regarding: 
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• Existing and potential new gas demand, specified at the level of individual 
large customer loads (for example, major industrial facilities and power 
generators) and aggregations of customers (for example, the Brisbane 
commercial/residential market). Each customer load is specified in terms 
of its location, annual gas demand, maximum price tolerance and 
price/demand elasticity. 

• Existing and potential new sources of gas supply, specified at the level of 
supply basins in terms of production start date, maximum supply capability, 
reserves backing, potential for new discoveries and rate of addition of new 
discoveries to reserves, production decline characteristics, and minimum 
acceptable ex-plant price. 

• Existing and new transmission pipelines, specified in terms of location, dates 
available, capacity, tariffs and tariff escalation rates. 

• Existing gas supply contracts, expressed in terms of customer load, gas 
source, annual delivered gas requirements, term, contract price and price 
escalation, and transportation route. The model honours existing contracts 
before allocating gas to uncontracted loads. 

More detailed information on the design and operation of the GasMark model 
is set out in Attachment 1. 

2.2 Comparative Scenarios 

Two comparative scenarios are presented in the assessment of the PNG 
project impacts. 

The PNG Scenario represents a situation in which the PNG project is developed 
as indicated by the project proponents. Whilst the exact pipeline configuration 
is yet to be decided through the front-end engineering and design process, the 
scenario incorporates the likely route connecting the major Queensland load 
centres. 

The No PNG Scenario adopts the alternate case where the PNG project fails to 
proceed. To a large extent the underlying assumptions within this scenario 
remain unchanged with the exception of the transmission pipeline 
developments associated with the projects and several large industrial gas users 
electing not to convert to gas. 
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Key modelling assumptions for the PNG Scenario and the No PNG Scenario 
are detailed below. 

2.2.1 Supply side assumptions 

 

Element PNG Scenario No PNG Scenario 

PNG gas Connected to eastern Australian market from 

mid-2008, max production capacity 200PJ/; 

pipeline infrastructure provides links to Weipa, Mt 

Isa, MacArthur River, Moranbah, Gladstone (via 

Denison and Alinta  pipeline), Ballera (via 

Carpentaria PL) and dry gas line to Moomba.  

Postage stamp tariff structure assumed to enable 

economical delivery of gas to Moomba hub. 

Not connected to eastern Australian market 

Gippsland Basin Peak production capacity 270PJ/a rising to 

300PJ/a by 2012, then 2%pa for 5year; then 1%pa 

to 2020; 2x500PJ major discoveries available 2010, 

2015 

Same as PNG Scenario 

Basker/Manta/Gummy field Connected 2011, maximum 40 PJ/a Same as PNG Scenario 

Kipper field Connected 2011, maximum 70 PJ/a Same as PNG Scenario 

Cooper Basin South 

Australia 

Peak Production capacity 160PJ/a, reserves 

limited; small discoveries insufficient for reserves 

replacement totalling 415PJ over 20 years. 

Minimum price escalates @ CPI 

Same as PNG Scenario 

Cooper/Eromanga SWQ Peak Production capacity 120PJ/a; dry gas 

pipeline connection to Moomba becomes 

available 2009. New discoveries totalling 630PJ. 

Minimum price escalates @ CPI 

Same as PNG Scenario 

Bass Basin Commences beginning 2005, maximum 

production rate 20 PJ/a from 2005. New 

discoveries of 100PJ over 20 year 

Same as PNG Scenario 

Otway Basin (onshore) Approx 200PJ of reserves. Production limit of 

10PJ/a in onshore Vic; 5.5PJ/a from Katnook 

Same as PNG Scenario 
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Element PNG Scenario No PNG Scenario 

Otway Basin (offshore) Minerva field in production from 2005 at max 

30PJ/a; Thylacine/Geographe in production from 

2006 at max 75PJ/a; Casino Field in production 

from 2006 at max 20PJ/a. Total reserves plus 

discoveries 2,350PJ 

Same as PNG Scenario 

CSM Sydney Basin Maximum 15 PJ/a by 2012 Same as PNG Scenario 

CSM Bowen Basin 

(including Comet Ridge, 

Moranbah Projects) 

Maximum 120 PJ/a by 2018 Same as PNG Scenario 

CSM Surat Basin (include 

Peat, Scotia) 

Maximum 58.5 PJ/a by 2010 Same as PNG Scenario 

Timor Sea Gas Bayu Undan gas to Darwin LNG. Blacktip, 

Tern/Petrel Gas to NT markets only. No 

connection to eastern States. 

Same as PNG Scenario 

 

2.2.2 Demand side assumptions 

 

Element PNG Scenario No PNG Scenario 

Fuel Mix for power 

generation 

Gas requirements for power generation 

consistent with recent power market modelling 

by ACIL Tasman. New CCGT plant installed over 

modelling period in Qld (Townsville Mt Stuart 

Conversion; Gladstone 1 unit, Brisbane Swanbank 

F); NSW (Wollongong 1 unit, SYD/Hunter 2 units); 

Victoria (LaTrobe 1 unit), SA (2 units) 

Same as PNG Scenario 

Industrial Moderate growth in major industrial demand in 

Central Queensland and NWQ/NT (no McArthur 

River). Underlying industrial growth in other 

Eastern States reflects historical trends 

Same as PNG Scenario, with zero gas demand 

assumed for the following loads: McArthur 

River, Comalco Weipa, Comalco Gladstone 

steam load, Olympic Dam (SA) 

Commercial / residential Underlying commercial/residential growth reflects 

historical demographic trends 

Same as PNG Scenario 
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2.2.3 Transmission pipeline network assumptions 

 

Element PNG Scenario No PNG Scenario 

Existing pipeline network Long-run tariffs reflect current regulated or 

standard offer tariffs. Capacity expansions to 

meet market growth occur as needed, at same 

tariff level. 

Same as PNG Scenario 

New pipeline connections PNG Gas pipeline system provides links to Weipa, 

Mt Isa, MacArthur River, Townsville, Gladstone 

(via Moranbah), Ballera (via Carpentaria PL) and 

Moomba.  Postage stamp tariff structure 

($x.xx/GJ throughput only) assumed to enable 

economical delivery of gas to Moomba hub. 

No PNG Gas pipeline infrastructure 

 Dry gas pipeline Ballera – Moomba 2009. Same as PNG Scenario 

 

2.2.4 Contract assumptions 

 

Element PNG Scenario NO PNG Scenario 

Existing contracts: general Existing contracts incorporated in GasMark 

database to extent known; aggregator contracts 

acquitted against end-user customers based on 

current supply patterns. 

Same as PNG Scenario 

Swap contracts Santos/Origin swap contract (May 2004) 

reflected by imposing contracts for physical 

delivery of SWQ gas to acquit Origin/AGL 2003 

contract and Bowen CSM to acquit SWQ-

Brisbane contracts 

Same as PNG Scenario 

Foundation contracts for PNG gas 

The GasMark model has the capacity to incorporate assumptions regarding 
foundation contracts for supply of PNG Gas. However, specifying foundation 
contracts tends to defeat the purpose of the modelling exercise because the 
model is effectively “forced” to place the gas volumes included in the 
presumed contracts, at the specified price, whether or not that supply is 
competitive into the relevant markets.  ACIL Tasman has therefore preferred 
to set the competitive assumptions within the model, and then to allow the 
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model determine when, where and how much PNG gas is allocated to 
particular markets. The sole exception is the proposed foundation supply 
contract to Olympic Dam, South Australia which has been included for a 
period of 16 years at up to 20PJ/a.  

2.3 Modelling results 

In this section, the results of the scenario modelling using the GasMark model 
are presented and discussed in terms of gas supply by source and by market 
sector, and impacts on average wholesale gas prices. We discuss first the results 
for Eastern Australia, then for Queensland, and finally on a regional basis 
within Queensland. 

2.3.1 Modelling results – Eastern Australia 

TFigure 8T illustrates the gas supply situation for Eastern Australia (all states & 
territories with the exception of Western Australia) under the “No PNG Gas” 
case. 

TFigure 8:  TEastern Australia gas supply vs potential demand, without PNG 
Gas 
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Total supply rises from current levels of about 550 PJ/a to around 1050 PJ/a 
in 2013, but then plateaus and declines slowly to 1000PJ/a by 2022. The 
Gippsland Basin remains the major source of supply for the Eastern Australian 
market. Production from the Cooper Basin South Australia (CBSA) declines 
throughout the modelling period as reserves and deliverability constraints limit 
supply from that source. Coal Seam Gas (CSM) becomes a significant supplier 
with production exceeding 100 PJ/year. New sources in the Offshore Otway 
and Bass Basins augment supply. Timor Sea gas is confined to the Northern 
Territory, where it is used principally for LNG production at Darwin. 
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The corresponding chart showing Eastern Australian gas supply under the 
“with PNG gas” case is illustrated in TFigure 9 T. 

Under this scenario, total gas supply continues to rise, and most potential 
demand is filled until 2016, by which time the assumed production capacity 
limit of the PNG Gas Project is reached. Supply then reaches a plateau at 
almost 1,200PJ/a. As in the “without PNG Gas” scenario, Bowen and Surat 
Basin CSM, offshore Otway Basin and Bass Basin gas all make significant 
contributions to supply, in addition to the main current supply sources. Again 
Timor Sea gas is confined to the Northern Territory market. 

TFigure 9:  TEastern Australia gas supply vs potential demand, WITH PNG 
Gas 
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TFigure 10T shows the additional amount of gas, from all sources, delivered 
into the Eastern Australian market as a result of the PNG Gas Project. This 
incremental gas supply is calculated as the differential between the two 
scenarios, and takes account of any substitution of other gas sources by PNG 
gas.  The greatest differential increase in gas supply occurs in Queensland, 
where PNG gas boosts overall supply by up to 80 PJ/a from 2013.  However 
significant growth also occurs in other Eastern Australian markets after 2011, 
with up to 55 PJ/a of additional supply in the southern States. 
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TFigure 10:  TDifferential gas supply to Eastern Australia, with PNG Gas 
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TFigure 11:  TDifferential Supply to Eastern Australian gas market with PNG 
Gas, by industry sector 
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TFigure 11T shows how this incremental gas supply is distributed across 
different industrial sectors. The largest increase in supply occurs in the 
industrial sector, with base load power generation (Combined Cycle Gas 
Turbine, CCGT) also able to source much more gas as a result of the PNG 
Gas Project. 
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TFigure 16T compares the quantities of gas supplied in Eastern Australia with 
and without PNG gas. As shown, the introduction of PNG gas results in a 
significant increase in the uptake of gas in the eastern Australian market, with 
up to 135PJ/a and a total of about 1,360PJ of additional supply over the period 
to 2020.  This result assumes that the availability of gas from other supply 
sources remains the same under both the “with PNG” and “without PNG” 
scenarios. It should be recognised that, in the absence of PNG gas, other 
supply-side responses may emerge to address the emerging supply shortfall. 
These could include further expansion of CSG production, development of 
otherwise-marginal conventional gas fields in established basins, or the 
introduction of Timor Sea or North West Shelf gas to eastern markets. 
However, compared to the “with PNG” scenario the marginal increments 
available from CSG and conventional eastern Australia gas are likely to involve 
higher prices that will limit market uptake. The Timor Sea and North West 
Shelf options would face “critical mass” market aggregation hurdles at least as 
great as those that presently face the PNG Gas Project. 

TFigure 12:  TEastern Australia — market supply impacts of PNG Gas 
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TFigure 17T compares the average wholesale prices for the whole of Eastern 
Australia under the two scenarios.  As shown, the PNG Gas Project can be 
expected to result in a very significant reduction in average gas prices in 
Eastern Australia over the period to 2020.  
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TFigure 13:  TEastern Australia — real price impacts of PNG Gas 
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By the end of the modelling period, the average delivered wholesale price of 
gas in Eastern Australia is estimated to be some $0.15 to 0.20/GJ (in real 
terms) below the prices expected in the absence of PNG Gas. 

The reasons for the increasing price gap under the “with” and “without” PNG 
cases include: 
• much larger volumes of gas being sold into low-priced industrial and base-

load CCGT plant when PNG gas is available. Growth in these sectors 
means that the proportion of relatively high-priced commercial residential 
and smaller industrial user gas is progressively diluted; and 

• increased competitive discipline on the market, so that producers are 
forced to respond to competitive price signals, rather than extracting full 
price tolerance from customers. 

2.3.2 Modelling results for Queensland 

TFigure 14T illustrates the gas supply situation for the Queensland market under 
the “No PNG Gas” case.  

TFigure 14TT TQueensland — Gas supply vs potential demand, NO PNG Gas 
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Data source: GasMark Modelling 
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Total supply rises to around 150PJ/a in 2008, reflecting increased production 
capacity for Surat and Bowen Basin CSM.  After that time, production levels 
out at around 180 – 190PJ/a. A substantial supply shortfall develops by the 
end of the modelling period, with potential demand having risen to more than 
300 PJ/year, while supply remains limited to no more than 190 PJ/a. TP

5
PT In terms 

of supply by market sector, most of the gas supplied in Queensland under the 
“no PNG gas” scenario is sold into industrial markets, but there is a 
contraction in supply to this sector from 2014 on as less price-tolerant 
industrial operations are unable to achieve full supply. Growth of new gas-
based industry in Queensland post-2012 would be severely limited — with 
significant implications in terms of regional development and greenhouse gas 
emissions performance. There is restrained growth in supply to the power 
generation sector through the modelling period. 

TFigure 15T shows the corresponding results for Queensland under the “with 
PNG gas” scenario.  

An initial supply gap emerges in 2006/07. However, once PNG Gas becomes 
available all of the identified potential demand in Queensland can be met until 
around 2013. At this time, a small supply gap begins to develop, reflecting 
assumed production capacity limits on the PNG project. The chart showing 
gas supply by market sector under the “with PNG gas” scenario highlights the 
growth of supply into two main market sectors: industrial applications and 
base-load CCGT gas-fired power stations. 

TFigure 16T compares the quantities of gas supplied in Queensland with and 
without PNG gas. As shown, the introduction of PNG gas results in strong 
growth of the Queensland gas market, as against a relatively flat outlook in the 

                                                        
TP

5
PT  Potential demand is taken to be the amount of gas that could be taken by existing users and 

identified new customer loads if those consumers are able to obtain supplies of gas at prices 
they are willing to pay. Supply will equal potential demand if there is enough gas available to 
meet the volume and maximum tolerable price expectations of the individual customers.  

TFigure 15TT TQueensland — Gas supply vs potential demand, with PNG Gas 
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Data source: GasMark Modelling 
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absence of the project. In terms of incremental gas supply, the modelling 
shows that introduction of PNG gas would result in an additional 70 to 85PJ/a 
of supply over the period 2010 to 2020. 

TFigure 16:  TQueensland — market supply impacts of PNG Gas 
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TFigure 17T compares the average wholesale prices for the whole of 
Queensland under the two scenarios.  As shown, the PNG Gas Project can be 
expected to result in a very significant reduction in average gas prices in 
Queensland over the period to 2020. After connection of PNG gas in 2008, 
state average prices fall rapidly as large volumes of relatively low cost gas are 
taken up.  

TFigure 17:  TQueensland — real price impacts of PNG Gas 
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By the end of the modelling period, the average delivered wholesale price of 
gas in Queensland is estimated to be some $0.25/GJ (in real terms) below the 
prices expected in the absence of PNG Gas. 
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Again the reasons for the increasing price gap under the “with” and “without” 
PNG cases include increased uptake of gas in low-priced market sectors, and 
increased supply-side competition in the market. 

2.3.3 Modelling results for South Australia 

TFigure 18T illustrates the gas supply situation for South Australia under the “No 
PNG Gas” case.  

Total supply rises to a peak of around 150PJ/a in 2013, but thereafter declines 
as supply from the offshore Otway, Cooper Basin and South West Queensland 
areas begin to decline. In terms of supply by market sector, most of the gas 
supplied in South Australia under the “no PNG gas” scenario is used for 
power generation, and it is this sector that bears the brunt of the post-2013 
shortfall. Base and intermediate load CCGT plant, in particular, is not able to 
obtain supply at market-tolerable prices. This implies that, in order to maintain 
electricity supply, generators would have to pay higher gas prices resulting in 
lower dispatch of local plant and increased electricity prices. 

TFigure 19T shows the corresponding results for South Australia under the “with 
PNG gas” scenario.  

Again a supply gap emerges, but its onset is deferred to 2015, and it is less 
severe. By 2020, supply is maintained at more than 120PJ/a compared to about 
80PJ/a under the “no PNG” case. This supply increase is bought about both 
by direct sales of PNG gas into South Australia and by the deferral of run-
down of other gas sources. Again, supply to base and intermediate load CCGT 
plant comes under pressure, but the severity of the shortfall in this sector is 
less marked as a result of availability of PNG gas. 

TFigure 18TT TSouth Australia — Gas supply vs potential demand, NO PNG Gas 
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Data source: GasMark Modelling 
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TFigure 20T summarises the supply-side comparison in South Australia with 
and without PNG gas. In terms of incremental gas supply, the modelling 
shows that introduction of PNG gas would result in up to 40 PJ/a of 
additional supply in South Australia over the period 2010 to 2020. 

TFigure 20:  TSouth Australia — market supply impacts of PNG Gas 
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TFigure 21T compares the average wholesale prices for South Australia under 
the two scenarios.  Under both scenarios, average wholesale prices in South 
Australia are expected to rise in real terms from 2010. However, the availability 
of PNG gas results limits the extent of this rise. After connection of PNG gas, 
state average prices fall progressively as a result of higher supply levels into less 
price-tolerant market sectors (particularly CCGT power generation) and 
increased supply-side competition which provides more price discipline in the 
market.  

TFigure 19TT TSouth Australia — Gas supply vs potential demand, with PNG Gas 
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TFigure 21:  TSouth Australia — real price impacts of PNG Gas 
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By the end of the modelling period, the average delivered wholesale price of 
gas in South Australia is estimated to be some $0.35/GJ (in real terms) below 
the prices expected in the absence of PNG Gas. 

2.3.4 Modelling results for Victoria 

TFigure 22T illustrates the gas supply situation for Victoria under the “No PNG 
Gas” case.  

Total supply rises throughout the modelling period to a maximum of 360PJ/a 
in 2022. A minor supply gap of up to 15PJ/a emerges over the last five years 
of the modelling period. The Gippsland Basin and other fields offshore in the 
Bass Strait region remain the main suppliers to the Victorian market. In terms 
of supply by market sector, the importance of the commercial/residential 
sector in Victoria is apparent.  

TFigure 23T shows the corresponding results for Victoria under the “with PNG 
gas” scenario.  

TFigure 22TT TVictoria — Gas supply vs potential demand, NO PNG Gas 
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The minor supply gap noted under the “no PNG” scenario is no longer 
evident, but in all other respects the supply situation in the Victorian market 
remains similar.  

TFigure 24T summarises the supply-side comparison in Victoria with and 
without PNG gas. In terms of incremental gas supply, the modelling shows 
that the only supply volume differences arise in the last five years of the 
modelling period (2018 – 2022). Over this period, total supply in the Victorian 
market would be between 10 and 15PJ/a higher as a result of the availability of 
PNG gas. 

TFigure 24:  TVictoria — market supply impacts of PNG Gas 
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Despite the small volume impact in Victoria, introduction of PNG gas is 
expected to have a significant impact on market prices in Victoria in the latter 
part of the modelling period, as shown in TFigure 25 T.  

TFigure 23TT TVictoria — Gas supply vs potential demand, with PNG Gas 
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TFigure 25:  TVictoria — real price impacts of PNG Gas 
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By the end of the modelling period, the average delivered wholesale price of 
gas in Victoria is estimated to be some $0.25/GJ (in real terms) below the 
prices expected in the absence of PNG Gas. 

2.3.5 Modelling results for New South Wales 

TFigure 26T illustrates the gas supply situation for NSW under the “No PNG 
Gas” case.  

Total supply peaks in 2014 at about 185PJ/a, then declines steadily to around 
150PJ/a in 2022 as supply from the offshore Gippsland Basin, in particular, 
begins to be held back to meet growth in the Victorian market. In terms of 
supply by market sector, most of the gas supplied in NSW under the “no PNG 
gas” scenario is used for industrial and commercial/residential purposes. While 
some gas-fired generation emerges, in the period post-2014 the new CCGT 
plant struggles to obtain supply. Clearly faced with this supply outlook, it is 
questionable whether the investment in new gas-fired plant would occur at all: 
the project developers and their financiers would look to lock in longer-term 

TFigure 26TT TNSW — Gas supply vs potential demand, NO PNG Gas 
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gas supply, but may be vulnerable to rising prices in the face of constrained 
supply. 

TFigure 27T shows the corresponding results for NSW under the “with PNG 
gas” scenario.  

The supply gap noted under the “no PNG” scenario is still apparent, but has 
been somewhat ameliorated. PNG gas does not enter the NSW market until 
2015, and then only in small quantities (up to 8PJ/a).  

TFigure 28:  TNSW — market supply impacts of PNG Gas 
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TFigure 28T summarises the supply-side comparison in NSW with and without 
PNG gas. Despite the low volume of direct gas sales from PNG to NSW, the 
project has a significant positive impact on the NSW market commencing in 
2013 (ahead of physical delivery of PNG gas). Because the PNG project frees 
up gas from other sources, such as Gippsland Basin, that would otherwise be 
needed for the Victorian and South Australian markets, the PNG Gas Project’s 
impact on gas sales in NSW is significantly greater than the direct sales 

TFigure 27TT TNSW — Gas supply vs potential demand, with PNG Gas 
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component—incremental gas supply in NSW is up to 25PJ/a higher as a result 
of the availability of PNG gas. 

Despite the volume impact on the NSW market, introduction of PNG gas has 
little impact on market prices in NSW. As shown in TFigure 29T, average 
wholesale prices in NSW do not vary by more than a few cents as a result of 
availability of PNG Gas.  

TFigure 29:  TNSW — real price impacts of PNG Gas 
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The volume and price results in NSW are influenced by the conservative 
modelling assumption that the PNG Gas Project is limited to a production 
capacity of 200PJ/a. As a result, the PNG project becomes production 
constrained from 2015. Available supply is placed preferentially in Queensland 
and South Australian markets, rather than NSW. 

By the end of the modelling period, the average delivered wholesale price of 
gas in NSW is estimated to be some $0.025/GJ (in real terms) below the prices 
expected in the absence of PNG Gas. 

2.4 Regional level modelling results – Queensland 

In this section, the impacts of the PNG Gas Project on gas supply and pricing 
within Queensland is examined, again using output from ACIL Tasman’s 
GasMark model. Four major supply regions are identified: Townsville, 
Gladstone/Rockhampton, South East Queensland and Mount Isa. 

Townsville 

The modelling results for the Townsville market under the “without PNG” 
and “with PNG” assumptions are compared in TFigure 30T.  
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TFigure 30: TT TComparison of gas supply “with PNG gas” (RHS) and “without 
PNG gas” (LHS), Townsville 
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The modelling shows that, in the absence of PNG gas, supply into Townsville 
would be limited by the amount of gas able to be produced from the 
Moranbah CSM project (being the only connected field under the “no PNG” 
case). A maximum production capacity from CSM Moranbah of 20PJ/a has 
been assumed for modelling purposes. There may, of course, be an 
opportunity for the operators of the Moranbah project, or other CSM 
proponents in the vicinity, to increase the capacity of CGS production in order 
to tap unsatisfied demand in the Townsville area.  

With PNG gas available, the Townsville market would be virtually fully 
satisfied throughout the modelling period. Customers in the region would be 
serviced by a combination of PNG gas and CSM mainly from the Moranbah 
project.  

Toward the end of the modelling period a significant part of the load 
previously serviced by Moranbah CSM is lost to PNG gas. This reflects the 
assumed expiry of foundation contracts for Moranbah CSM at that time, with 
those customers able to source gas more competitively from PNG under the 
model assumptions. In reality, there would be an opportunity for both 
suppliers to compete for the available market, on price and other terms of 
supply. The final outcome would depend on the commercial resolution of that 
competitive process. 

Under the model assumptions, the overall volume effect of making PNG gas 
available in the Townsville market would be to increase total gas supply by 
between 20 and 30PJ/a post 2008 (TFigure 31T) 
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TFigure 31:  TTownsville — market supply impacts of PNG gas 
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Real average wholesale gas prices in North Queensland would fall progressively 
following the introduction of PNG gas, and for the majority of the modelling 
period would be between $0.30 and $0.40/GJ lower compared to the supply 
situation under the “without PNG” case (TFigure 32 T. The ongoing price 
decline after 2008 reflects the fact that, with PNG gas, it will be possible to 
maintain supply into the less price-tolerant sectors of the market, which are 
where the major volume growth is expected. Toward the end of the modelling 
period, an even greater price differential of up to $1.00/GJ becomes apparent 
as, in the absence of a competitive alternative under the “no PNG” case, 
Moranbah CSM would be able to extract full margin from its customers upon 
expiry of foundation contracts. 

TFigure 32:  TTownsville — regional price impacts of PNG gas (real 
2001$/GJ) 
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Central Queensland 

The modelling results for the Central Queensland market under the “without 
PNG” and “with PNG” assumptions are compared in TFigure 33 T. The 
“without PNG” scenario sees a substantial shortfall of supply to meet potential 
demand. Delivered gas volumes are limited to a maximum of around 
100 PJ/year.  The main supply source would be Bowen Basin CSM, with some 
additions from conventional Surat/Bowen gas and South West Queensland 
(mainly current supply contracts) and small volumes of Surat Basin CSM 
(TFigure 33 T). Most of the gas would be supplied into the industrial market, 
with some also to cogeneration and, later, CCGT plant.  

With the introduction of PNG gas, most of the potential demand identified in 
Central Queensland is filled. The supply limiting factor is the assumed capacity 
limit on the transmission pipeline system serving the Gladstone market: if 
pipeline capacity were to be expanded, the supply gap would be further 
narrowed. While PNG becomes the dominant supplier in the region, the 
model finds that Bowen Basin CSM remains a competitive source and 
continues to supply the Central Queensland market. Supply from the 
conventional Bowen/Surat and South West Queensland fields drops away 
sharply as existing contracts expire. 

TFigure 33: TT TComparison of gas supply “with PNG gas” (RHS) and “without 
PNG gas” (LHS), Central Queensland 
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The differential impact on market supply in Central Queensland as a result of 
introduction of PNG gas is illustrated in TFigure 34T. Under the “with PNG 
gas” scenario total supply to Central Queensland increases by 30-40PJ/a. 

Supply of PNG gas sees a major increase in consumption of gas for industrial 
facilities in Central Queensland, as well as increased uptake for power 
generation. 
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TFigure 34:  TCentral Queensland — market supply impacts of PNG Gas 
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The impact on average gas prices in the Central Queensland region is shown in 
TFigure 35T. 

TFigure 35:  TCentral Queensland — regional price impacts of PNG Gas (real 
2001$/GJ) 
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The modelling indicates that supply of PNG gas will result in more 
competitive gas prices in the Central Queensland region — with real average 
wholesale prices falling progressively from 2009, reaching a maximum of 
around $0.40/GJ below the “without PNG” case by 2016. 

South East Queensland 

The modelling results for the South East Queensland market under the 
“without PNG” and “with PNG” assumptions are compared in TFigure 36T 
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The “without PNG” scenario shows full supply maintained until 2018, after 
which a shortfall arises. Surat Basin CSM becomes the dominant source of 
supply for the South East Queensland market.  

TFigure 36: TT TComparison of gas supply “with PNG gas” (RHS) and “without 
PNG gas” (LHS), South East Queensland  

CSM Surat Other

SWQ

Peat

Scotia

CSM Bowen

Roma Area

Potential Demand

0

10

20

30

40

50

60

70

80

90

100

P
J/

a

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Brisbane supply by Field

 

PNG

CSM Surat Other

SWQ

Peat

Scotia

CSM Bowen

Roma Area

Potential Demand

0

10

20

30

40

50

60

70

80

90

100

P
J/

a

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Brisbane supply by Field

 

With PNG gas available in South East Queensland, full supply is maintained 
throughout the modelling period. As illustrated, PNG Gas enters the market 
resulting in some displacement of Surat CSM. After 2016, the proportion of 
PNG Gas sold in the South East Queensland market begins to fall as growth 
opportunities in other markets attract limited PNG gas production at the 
expense of the SEQ market.  

The differential impact on market supply in South East Queensland as a result 
of introduction of PNG gas is illustrated in TFigure 37 T. Because full supply is 
able to be maintained under both scenarios until 2018, there is no volume 
effect as a result of introduction of PNG gas until that time, after which the 
“with PNG gas” scenario shows an increase in total supply to South East 
Queensland of around 10PJ/a. 

TFigure 37:  TSouth East Queensland — market supply impacts of PNG Gas 
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TFigure 38T shows that the PNG project will result in a significant decline in 
average wholesale delivered prices in South East Queensland of as much as 
$0.20/GJ (expressed in real 2003 dollars). Moreover, the price-lowering effects 
of the PNG project become apparent well before any volume impacts are 
experienced: the additional gas source increases competitive price discipline in 
the market. Toward the end of the modelling period, a rise in average price 
reflects the gradual reduction in PNG supply as growth opportunities in other 
markets attract limited PNG gas production. 

TFigure 38:  TSouth East Queensland — regional price impacts of PNG Gas 
(real 2001$/GJ) 
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Mount Isa Region 

The modelling results for the Mount Isa market under the “without PNG” and 
“with PNG” assumptions are compared in TFigure 39 T. In the absence of PNG 
gas, the modelling indicates that potential demand in North West Queensland 
would be fully satisfied from the South West Queensland fields only until 
current contracts expire around 2012. After that time, consumers in Mount Isa 
would face a significant decline in supply unless customers were willing to pay 
higher prices than have been assumed for modelling purposes. 
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TFigure 39: TT TComparison of gas supply with PNG gas (RHS) and without 
PNG gas (LHS), Mount Isa Region 
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With the introduction of PNG gas there is expected to be a switch away from 
SWQ as the principal gas supply source for the Mount Isa region. While there 
is still some supply side shortfall post 2016 (which again could be addressed if 
customers at Mount Isa were willing to pay somewhat higher prices for gas), 
the total level of supply is much greater than under the “no PNG” case. The 
abrupt ramp-down of SWQ gas supply from 2011 reflects an assumption that 
current contracts for supply of around 25 PJ/a of SWQ gas into Mount Isa 
remain in place only until that date. However, it may be the case that PNG will 
replace these contract volumes earlier through swap arrangements that would 
see the SWQ gas redirected into southern Australian markets. 

The differential impact on market supply in South East Queensland as a result 
of introduction of PNG gas is illustrated in TFigure 40 T. Because full supply is 
able to be maintained under both scenarios until 2011, there is no volume 
effect as a result of introduction of PNG gas until that time, after which the 
“with PNG gas” scenario shows an increase in total supply to the Mount Isa 
region of up to 23PJ/a. 

TFigure 40:  TMount Isa — market supply impacts of PNG Gas 
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As TFigure 41 T illustrates, the modelling shows that introduction of PNG Gas 
would have a marked impact on wholesale delivered gas prices in Mount Isa. 
Up to the end of the current supply contracts, the price effect is expected to be 
fairly limited. However with the expiry of those contracts from 2011, prices are 
expected to fall by up to $1.00/GJ.  Some of this differential may be eroded if 
a swap arrangement with the existing SWQ contract is effected. 

TFigure 41:  TMount Isa — regional price impacts of PNG Gas (real 2001$/GJ)  
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3 Analysing the economic impacts of 
the PNG Gas Project 

3.1 Introduction 

This GE modeling study updates earlier reports completed by ACIL and 
Econtech in 1998, 1999 and 2002. It takes into account new data on the costs 
of constructing and operating the PNG gas pipeline and new projections on 
gas flows into Queensland once the pipeline is completed. The analysis has 
been undertaken using Tasman-Global, ACIL Tasman’s dynamic general 
equilibrium model of the world. 

3.2 Economic impact modelling using Tasman-
Global 

Tasman-Global can be specified to analyse the international economy and/or 
the Australian economy, as a whole or by state and territory.  In this analysis of 
the proposed PNG Gas Project, the emphasis is strongly on the Queensland 
and the Australian economy as a whole, though linkages to the rest of the 
world are retained via one region that covers all other countries including 
Papua New Guinea.  

Tasman-Global attempts to give an understanding of the impact of projects, 
investments and changed policy settings on the whole economy using a 
bottom-up approach, starting with individual markets, producers and 
consumers. When an economic shock or disturbance is applied to the model, 
each of the markets adjusts according to a set of behavioural parameters which 
are underpinned by economic theory.  

An example of a behavioural parameter is the price elasticity of demand – the 
responsiveness of demand for a commodity to a change in the price of that 
commodity. Each market, for example the market for a commodity or a factor 
such as labour or land or the market for capital goods, is then linked through 
trade and investment flows. 

TFigure 42T depicts the response of quantity demanded to a reduction in price of 
a given commodity from p B0 B to pB1 B. The distance that demand increases from qB0 B 
to qB1 B is driven by the slope of the demand curve in that region – which is also 
the price elasticity of demand at that particular point on the demand curve. 
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TFigure 42TT TChange in quantity demanded from a change in price of a 
given commodity 
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Tasman-Global is a model designed to simplify many of the complexities of 
the modern economy while at the same time capturing the important features 
of the system it represents – and in particular the economic linkages within the 
energy sector and between this sector and the sectors providing it with inputs, 
such as the mining sector. More generally, it includes: 
• The direct linkages between industries and countries through purchases 

and sales of each others goods and services; and 
• Indirect linkages through mechanisms such as the collective competition 

for available factors of production that operate in an economy-wide and 
international context. 

Tasman Global is most simply a set of state-level social accounting matrices, or 
input-output tables, that are linked through trade and investment, economic 
identities and behavioural parameters. The structure of the individual input-
output tables will adjust in response to economic disturbances or shocks.  

A feature of Tasman Global that lends itself particularly to energy applications 
is a detailed representation of the usage of different generation technologies 
(including hydro, gas and renewables) in electricity generation – this allows 
detailed analysis of the substitution possibilities between these technologies 
and subsequent changes in fuel use in electricity. This is in addition to the 
representation of the substitution possibilities between oil, coal and gas in the 
production behaviour of the other sectors in Tasman-global – they are 
represented by elasticities of substitution contained in the model’s database.  

A more detailed description of the model can be found in Appendix A. 
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3.3 Interpreting Tasman-Global’s results 

Tasman-Global’s results are reported as deviations from a business as usual or 
reference case. The reference case is based on projections of growth in 
population labour supply, and gross domestic product in each country or 
region represented in the model. The results of policy simulations, in this case 
the increase in supply and reduction in cost of energy input to production, are 
then interpreted as deviations from the reference case, or in other words 
changes relative to what would have happened without the reduction in input 
costs. 

Figure 1 presents a hypothetical analysis of the impact of an economic shock.  
This example shows that two scenarios have been modelled.  First is a 
‘business-as-usual (BAU) scenario’, or reference case.  The ‘input scenario’ 
represents a situation where energy inputs to a number of sectors in the 
economy are reduced in cost.  The difference between the two scenarios 
represents the incremental contribution that the reduced input costs have made 
to the individual sectors and on the wider economy. 

TFigure 43TT TInterpreting Tasman Global results – a hypothetical illustration 
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A wide range of measures of performance can be produced from the model, 
including changes in: 
• Australian Gross Domestic Product (GDP) and the equivalent estimates of 

Gross State Product (GSP) for each state; 
• Gross National Products (GNP); 
• Employment in the sector, by state and for Australia as a whole; 
• The value of production by sector; 
• The usage of intermediate inputs – for example the sectoral demand for 

electricity; 
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• The value of exports and imports by sector; and 
• Price indices of sectoral outputs, for example gas and electricity. 
TThe business-as-usual scenario will be referred to as the ‘No PNG’ caseT 

3.4 The ‘No PNG” case – assumptions and results 

In developing a ‘No PNG’ scenario a set of key macro assumptions about 
future growth of GDP, GSP, population and labour supply are made. These 
assumptions represent the likely changes in these variables in the absence of 
changes to the structure of the global, Australian and Queensland economies 
over the projection period to 2020. The assumptions are gathered from a 
number of sources, including state government treasury departments for GSP 
forecasts.  Table 6 provides a summary of the ‘No PNG’ case assumptions. 

TTable 6 TT TAverage annual growth rate assumptions used to develop the ‘No PNG’ case 

Another important set of assumptions pertains to the share of electricity 
generation by fuel type. TFigure 44T presents the assumptions about fuel shares 
in electricity used in the ‘No PNG’ case. The left panel is data from the ESAA 
for the year 1997 (the base data year in Tasman-Global), the right panel is 
derived from a PowerMarkTP

6
PT simulation out to 2020. 

The overall patterns in these charts include: 
• Increasing gas share in electricity in all states with the exception of South 

Australia and particularly in Victoria and Western Australia; 
• Increasing share of renewable generation in all states; and 
• Decreasing share of hydro electricity in NSW. 

                                                        
TP

6
PT PowerMark is ACIL Tasman’s model of the National Electricity Market 

GSP  Labour supply Population 

Region/indicator 1998-2010 2011-2020 1998-2010 2011-2020 1998-2010 2011-2020 

New South Wales 3.60 3.31 1.03 0.32 0.89 0.65 

Victoria 3.79 3.31 0.95 0.11 0.81 0.48 

Queensland 4.23 4.00 1.75 0.98 1.55 1.31 

South Australia 2.76 2.75 0.43 -0.39 0.31 0.11 

Western Australia 3.86 4.00 1.59 0.79 1.42 1.16 

Tasmania 1.05 0.58 -0.03 -0.95 -0.19 -0.39 

Northern Territory 4.18 4.00 1.82 1.27 1.53 1.37 
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TTable 7 T presents average ‘No PNG’ outcomes for the major macroeconomic 
indicators for Queensland over the projection period. Real investment, real 
consumption and electricity consumption track closely with GSP as expected – 
both of these variables are sensitive indicators of economic activity.  

Electricity 
demand Emissions (COB2B) 

Real 
investment 

Real 
consumption 

Region/indicator 1998-
2010 

2011-
2020 

1998-
2010 

2011-
2020 

1998-
2010 

2011-
2020 

1998-
2010 

2011-
2020 

New South Wales 4.0 4.0 3.6 3.8 3.7 3.3 3.7 3.5 

Victoria 4.2 4.5 3.7 3.9 3.8 3.3 3.7 3.3 

Queensland 4.3 4.3 4.0 4.0 4.3 4.1 4.4 4.3 

South Australia 3.3 3.2 2.8 2.8 2.7 2.6 2.9 3.1 

Western Australia 3.9 4.3 3.5 3.5 3.9 4.0 4.5 5.2 

Tasmania 1.1 0.7 0.7 0.3 0.9 0.3 1.4 1.2 

Northern Territory 4.4 4.0 4.0 3.6 4.2 3.9 4.9 5.1 

Gas demand is also projected to grow strongly throughout the projection 
period, mostly at the expense of coal-fired generation, as shown in the 
preceding discussion of the ‘No PNG’ assumptions. This is in line with 
ABARE energy projections, which project gas-fired electricity generation to 
increase annually in Queensland and Australia by 8.1 per cent and 4.7 per cent 
respectively over the period 2001-2020TP

7
PT. Despite the increased use of gas, the 

                                                        
TP

7
PT ABARE (2004), Australian Energy National and State projections to 2019-2020 

TFigure 44  TT TFuel shares in electricity generation – ‘No PNG’ assumptions 1997 (left) and 2020 (right) 
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Note: The 2020 projection of fuel shares is derived from an ACIL Tasman PowerMark ‘base case’ simulation, reflecting data and modelling for NEM 
participants. This does not include non-grid generation or non-NEM participating generators, such as Mitre Creek gas plant in the Mt Isa region. The 
1997 fuel shares in electricity generation are compiled from ESAA’s Electricity Australia 1997. 
Data source: ESAA, ACIL Tasman PowerMark modelling 

TTable 7TT TAverage annual growth rate – results of the ‘No PNG’ case, selected indicators 1998-2020T 
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continued strong growth in electricity generation from all fuel types sees COB2 

Bemissions projected to rise in all states. 

3.5 Modelling results for the ‘With PNG’ case 

The economic impacts of the proposed PNG Gas Project are reported for 
Australia as a whole, for the state of Queensland and for regional Queensland. 

3.5.1 Australia 

TTable 8 T presents the Australian macroeconomic outcomes from the PNG 
Gas Project in 2010 and 2020. In terms of employment, there would be 884 
additional jobs nationwide compared with the ‘No PNG’ case in 2020. Despite 
the fact that South Australia, New South Wales and Victoria all receive some 
PNG gas the GSP impacts across these states, as modeled by Tasman-Global, 
are very small and negative. As a result, the impact on Australia’s real GDP in 
dollar terms is $622 million, which is slightly less than the positive impact on 
Queensland’s GSP of $675.6 million (see TTable 11 T).. 

TTable 8 TT TSummary of macroeconomic impacts of PNG Gas Project, 
Australia wide (differences from the ‘no PNG’ case in 2010 and 2020) 

Variable 2010 2020 

Real GDP (% difference) 0.02 0.05 

Real GDP ($ million difference) 271.4 622.0 

Exchange rate (% difference) 0.01 0.05 

Employment (% difference) 0.006 0.008 

Employment (persons 
difference) 538 884 

Source: ACIL Tasman estimates using Tasman Global. 

There are a number of factors which underpin the slightly lower national 
outcome. As explained above, Tasman-Global’s results are reported as 
differences from the ‘no PNG’ case. In the ‘no PNG’ case gas Australian 
producers of gas obtain a higher price for the gas sold compared to the 
situation when the PNG pipeline goes ahead.  In addition, Australian gas 
producers sell relatively more gas in the ‘no PNG’ case than in the PNG 
pipeline scenario as the PNG gas displaces some Australian gas. This decline in 
gas prices and quantities translates to lower returns to the Australian gas 
producers and hence lower Gross State Product and lower Gross Domestic 
Product. To some extent this negative impact is offset by the increase in 
economic activity arising from other industries and households having access 
to lower priced gas compared to the ‘no PNG’ case.  However, some of these 
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benefits are offset by changes in Australia’s exchange rate and reductions in the 
relative competitiveness of the states and territories compared to Queensland.  

The NPV of the GDP differences from the ‘no PNG’ case Australia wide is 
$2.85 billion over the period 2005-2020, assuming a discount rate of 7 per cent. 
As discussed above some of the benefits of cheaper gas supplied on the PNG 
pipeline to the other states are offset by a reduction in competitiveness relative 
to Queensland. The supply of imported gas into Queensland slightly reduces 
the state’s terms of trade (the ratio of export prices to import prices) by 2020 TP

8
PT, 

as shown in TTable 9 T. This means that Queensland improves its competitive 
advantage in exports relative to the other states. For example, the project 
benefits Queensland’s coal exports, which compete with coal exports from 
New South Wales. However, overall the country is better off to in the order of 
$622 million in 2020, relative to the “No PNG” case. 

TTable 9 TT TSummary of terms of trade impacts of the PNG Gas Project by 
state (differences from the “No PNG” case in 2010 and 2020) 

State 2010 2020 

New South Wales -0.002 -0.002 

Victoria -0.002 -0.004 

Queensland 0.014 -0.048 

South Australia 0.022 0.087 

Western Australia -0.001 -0.001 

Tasmania -0.001 -0.002 

Northern Territory -0.001 -0.003 
Source: ACIL Tasman estimates using Tasman Global. 

Sectoral impacts 

TFigure 45T presents the output impacts of the PNG Gas Project across 
Australian industries. As with Queensland, the major beneficiaries of the PNG 
gas pipeline are energy intensive industries such as non ferrous metals 
(aluminium, zinc, and magnesium) transport component manufacture, 
electricity, chemicals, rubber and plastics (mainly in fertilisers manufacture) and 
other forms of manufacturing.  

                                                        
TP

8
PT Note that the construction phase of the pipeline actually leads to an increase in Queensland’s 

terms of trade by 2010 because of the level of imports, but this is more than reversed by 
2020. 
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TFigure 45TT TValue of output in Australian industries with the PNG Gas 
Project – percentage differences from the ‘No PNG’ case, 2020. 
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At a national level, the coal industry benefits mainly from a slightly 
depreciating currency that allows exports to increase over and above the 
negative impacts from some industries substituting away from coal use. 

 

TTable 10 T presents the output impacts in Figure 45 in tabular form. 

TTable 10TT TImpacts on output from proposed PNG gas pipeline in 
Australia, 2020, percentage difference from the ‘No PNG’ case 

Industry/year 2020 

Other minerals 0.01 

Defence, health and education 0.01 
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Industry/year 2020 

Iron and steel 0.03 

Recreational services 0.04 

Water 0.05 

Retail and accommodation 0.05 

Ownership of dwellings 0.06 

Petroleum products 0.06 

Processed food 0.06 

Insurance 0.06 

Other business services 0.07 

Financial services nec 0.07 

Light manufacturing 0.07 

Transport 0.09 

Chemicals rubber plastic 0.09 

Communications 0.10 

Paper, pulp 0.13 

Construction 0.16 

Electronic equipment 0.18 

Other manufacturing 0.19 

Non metallic minerals 0.20 

Electricity 0.24 

Transport equipment and machinery 0.25 

Non ferrous metals 0.72 
Source:  ACIL Tasman modelling 

3.5.2 Queensland 

The economic impacts of the PNG Gas Project in Queensland derive from 
investment during the construction phase and from the supply of low cost gas 
into the Queensland market during the operating phase. It is estimated that 
$1.2 billion will be invested in the Queensland economy in the construction 
phase alone. TFigure 46T presents the estimated capital expenditure profile 
during the construction phase of the pipeline. Investment peaks during 2007 
and the pipeline commences operation the following year. 
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TFigure 46TT TCapital expenditure profile during the construction of the 
proposed PNG Gas Project, 2005-2008 (2004 $A million) 
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Note: Capital expenditure on the Ballera-Moomba section of the pipeline is assumed to be spread equally 
across Queensland and South Australia. 

Once operational, the PNG Gas Project will increase the availability of natural 
gas for industrial users and base load gas-fired generators. GasMark modelling 
indicates that by 2020, some 175 PJ/a will be supplied to Queensland from 
PNG. Of this about 95 PJ will substitute for domestically sourced gas. The 
remaining 80 PJ will be incremental to the total gas supply to Queensland. The 
increased gas supply will have the effect of significantly reducing the average 
price for gas – the GasMark modelling reported in Section 2 indicates that real 
gas prices in Queensland could fall by as much as $0.25/GJ relative to the ‘no 
PNG’ case by 2022.   

The reduction in price derives from increased supply into market sectors with 
lower price tolerance (including bulk industrial and power generation supply), 
as well as the price discipline imposed by having an additional viable source of 
supply in the market. This price reduction would encourage the substitution of 
gas, where technically feasible, for other energy sources, such as coal and oil 
and to a lesser degree electricity. These substitutions will have the effect of 
lowering the production costs of industries that use natural gas as an input to 
production.  

TTable 11 T presents a summary of the impacts of the PNG gas pipeline on the 
Queensland economy out to 2020. The results are presented as percentage 
differences from the ‘no PNG’ case in 2010 and 2020.  

By 2010, GSP is projected to be 0.16 per cent above the ‘No PNG’ case – in 
dollar terms $273.6 million higher than in the case where the pipeline has not 
been constructed. In 2020 real GSP is $675.6 million higher, or 0.27 per cent 
higher, than in the ‘No PNG’ case. The NPV of the GSP differences is $2.89 
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billion over the period 2005-2020 assuming a discount rate of 7 per cent; this 
figure can be averaged to an annual average differential of real GSP over the 
‘No PNG’ case of $193 million in NPV terms over the period 2005-2020. In 
terms of employment, the number of persons employed in Queensland would 
be 838 more than in the ‘No PNG’ case in 2020. 

TTable 11 TT TSummary of macroeconomic impacts of PNG Gas Project 
in Queensland (differences from the ‘no PNG’ case in 2010 and 2020) 

Variable 2010 2020 

Real GSP (% difference) 0.16 0.27 

Employment (% difference) 0.03 0.04 

Real gross state income (% difference) 0.09 0.06 

Real investment (% difference) 0.75 0.82 

Real consumption (% difference) 0.11 0.13 

Real wage (% difference) 0.14 0.22 

Real price of electricity (% difference) -0.22 -0.70 

Terms of trade (% difference) 0.014  -0.048 

Real GSP ($ million difference) 273.6  675.6  

Employment (persons difference) 547 838 
Source: ACIL Tasman estimates using Tasman Global. 

The investment in the construction of the gas pipeline, and the flow on effects 
of increased economic activity that stimulates further investment elsewhere in 
the economy, lead to increases in real investment compared with the ‘No 
PNG’ case of 0.75 per cent and 0.82 per cent in 2010 and 2020 respectively. 
Most of these impacts are felt by 2010 and derive directly from the investment 
associated with the construction of the gas pipeline. In 2020.real wages and real 
consumption would also be higher by 0.22 per cent and 0.13 per cent, 
respectively. Importantly, the availability of cheaper imported gas results in 
electricity prices being 0.7 per cent lower than in the ‘No PNG’ case in 2020. 
This cheaper gas will result in reduced production costs for industries using 
electricity as an input, particularly the larger industrial sectors – for which 
electricity is a significant proportion of their input costs. 

Sectoral effects 

Production 

TFigure 47T presents the impacts from the gas PNG Gas Project on production 
across a range of Queensland sectors. The impacts on output derive from the 
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construction of the pipeline itself in addition to the impacts of more readily 
available and cheaper gas for input to production.  

Those industries, particularly the construction sector, that benefit primarily 
from the construction of the gas pipeline do so in the earlier years of the 
projection (by 2010) whereas the benefits of cheaper PNG-supplied gas are 
observed later in the projection period as gas output from the pipeline is 
ramped up. The value of output from the construction sector would be 0.68 
per cent higher in 2010 and 0.75 per cent higher in 2020, than in the ‘no PNG’ 
case.  

For the gas-using industries, the extent of the impacts of the PNG Gas Project 
on industry output depends on: 
• The size of the industry in question; 
• The share of gas and electricity in the cost structure of that industry; 
• The energy intensity of output; and 
• The degree of substitution between gas and other energy inputs. 

The complementary effects of cheaper gas and cheaper electricity will benefit 
most industries. The main uses of natural gas in Queensland are in the 
manufacture of fertilisers, electricity generation, the production of hydrogen 
for oil refining, in smelters and in mineral/metal refining, as well as household 
uses (heating and cooking). 

In percentage terms, the output effects are greatest in the non ferrous metals 
industry and the transport equipment and machinery industries. The non 
ferrous metals industry includes the aluminium (Boyne Island) and alumina 
refineries (Gladstone), and the nickel refinery and zinc smelter (Townsville), all 
of which use large quantities of electricity and other energy in their production 
processes. Australia wide, the aluminium industry is the single largest sectoral 
consumer of electricity, accounting for about 15% of industrial consumption. 
It is also a large consumer of natural gas, fuel oil, coal and distillate in alumina 
refining and bauxite mining TP

9
PT. The Queensland aluminium sector benefits both 

from cheaper gas as an input to production and cheaper electricity. 

The manufacture of transport equipment and machinery, consisting mainly of 
railways and related equipment, is also a large user of electricity and would 
benefit from cheaper electricity prices. Fertiliser manufacture, a component of 
the ‘chemicals, rubber and plastic’ sector, benefits strongly because natural gas 
is the key feedstock for the production of ammonia, urea and ammonium 

                                                        
TP

9
PT Energy efficiency best practice in the Australian aluminium industry, DITR (2000) 

TUhttp://www.aluminium.org.au/Downloads/OtherPubs/SummaryReport.pdfUT 
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sulphate. Large fertiliser plants are operated by Incitec and WMC in Brisbane 
and at Mt Isa respectively.  

Queensland also has two major oil refineries, both in Brisbane. These refineries 
supply most of Queensland's liquid transport fuel needs, as well as supplying 
Northern New South Wales. These refineries are represented by the 
‘petroleum products’ sector, which exhibits increased output relative to the ‘No 
PNG’ case. The impacts of the PNG project on most other industries derive 
from the relatively cheaper electricity prices that would result from the 
increased availability of cheaper natural gas and from increased consumer 
demand across the economy resulting from economic growth (TTable 11 T). 

The impacts on the domestic gas industry have been discussed in the GasMark 
modelling results described in section 2 – these are namely a fall in average 
prices and displaced production from Queensland’s gas fields (particularly 
Surat and Bowen Basins) relative to the ‘No PNG’ case. 

The introduction of PNG gas leads to a minor increase in output for the 
Queensland coal industry, relative to the ‘No PNG case’. One of the impacts 
of the PNG Gas Project is a slight depreciation of the exchange rate driven by 
the increased gas imports from the PNG gas pipeline – this effect outweighs 
any exchange rate appreciation that might result from increased demand for 
Queensland non-ferrous metals exports (the main beneficiaries of the PNG gas 
pipeline). This depreciation improves the competitiveness of the coal export 
industry. Also, in the construction phase and to lesser degree beyond, the 
general increase in economic activity stimulated by construction and 
investment leads to an increase in all energy demand, including coal.   
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TFigure 47TT TImpacts on output from proposed PNG Gas Project in 
Queensland, 2010 and 2020, percentage difference from the ‘No 
PNG’ case 
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TTable 12 T summarises the output impacts results represented in TFigure 47T.   

TTable 12TT TImpacts on output from the proposed PNG Gas Project in 
Queensland, 2010 and 2020, percentage difference from the ‘No 
PNG’ case 

Industry/year 2010 2010 

Defence, health and education 0.04 0.06 

Fishing and forestry 0.05 0.06 

Other minerals 0.05 0.07 

Primary agriculture 0.02 0.13 

Recreational services 0.09 0.18 

Coal 0.04 0.18 

Water 0.16 0.27 

Ownership of dwellings 0.16 0.27 

Processed food 0.07 0.27 

Insurance 0.08 0.27 

Financial services nec 0.15 0.28 

Retail and accommodation 0.18 0.28 

Oil 0.07 0.29 

Petroleum products 0.17 0.30 

Other business services 0.20 0.33 

Communications 0.15 0.34 

Transport 0.15 0.42 

Light manufacturing 0.16 0.46 

Chemicals rubber plastic 0.21 0.66 

Construction 0.68 0.75 

Non metallic minerals 0.55 0.88 

Other manufacturing 0.37 0.88 

Electricity 0.36 0.98 

Transport equipment and machinery 0.55 1.36 

Non ferrous metals 0.58 2.16 
Source:  ACIL Tasman modelling 

Exports 

TFigure 48T presents the percentage difference in exports of the main 
Queensland export commodities. Exports are larger for all of these industries 
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in the ‘with PNG’ case compared to the ‘No PNG case’. The benefits are due 
to the reduced costs of production due to cheaper gas and electricity that 
creates a competitive advantage for Queensland exporters relative to overseas 
manufacturers in the ‘With PNG’ case, and an overall improvement in the 
terms of trade including a minor depreciation in the exchange rate. The former 
impact is less for the coal mining industry as gas is not a significant input to 
production (although the coal mining industry is a significant electricity user). 
The percentage impact on coal exports is small by comparison to the other 
industries in TFigure 47T – however, in monetary terms; the positive impacts 
are significant given the size of the Queensland coal exports base. 

TFigure 48TT TImpacts on exports from proposed PNG Gas Project in 
Queensland, 2010 and 2020, percentage difference from the ‘No 
PNG’ case 
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Table 13 presents the exports impacts data underlying TFigure 48 T. 

TTable 13TT TImpacts on Queensland exports, 2010 and 2020, percentage 
difference from the ‘No PNG’ case 

Industry/year 2010 2010 

Coal -0.01 0.08 

Petroleum products 0.08 0.34 

Processed food 0.06 0.70 

Insurance -0.02 1.00 

Other business services 0.07 1.12 

Transport 0.15 1.18 

Communications 0.17 1.30 

Chemicals rubber plastic 0.20 1.32 

Other manufacturing 0.11 1.35 

Financial services nec 0.19 1.40 

Light manufacturing 0.15 1.41 

Non metallic minerals 0.39 2.13 

Non ferrous metals 0.62 2.50 
Source:  ACIL Tasman modelling 

Detailed sectoral analysis 

This section provides a more detailed analysis of three broad groupings of 
Queensland industry: 
• Mining, energy and processing; 
• Manufacturing; and 
• Services. 

The impact on each of these groups differs depending on their energy and gas 
intensity. Industries such as mining, minerals processing and manufacturing 
benefit directly from reduction in input costs. On the other hand, industries 
without a significant energy component in their cost structure (for example, 
most of the services sector) see little impact on production costs.  However, 
these industries benefit as a result of the overall increase in economic activity 
across the state generated by the project. Because the less energy-intensive 
industries mainly service the domestic economy, they are most responsive to 
fluctuations in domestic demand. The percentage impacts on output in the 
services sectors are mainly in the same order of magnitude as the percentage 
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impacts on GSP. In monetary terms, the impact on output depends on the size 
of each industry.  

Figure 49 shows the current structural composition of the Queensland 
economy. At present, the largest industries in total output terms are the 
manufacturing industry, the property and business services industry, the 
construction sector and the ownership of dwellings (rent and mortgages). In 
monetary terms, these industries are likely to exhibit large output gains from 
increased economic growth and consumer demand. 

TFigure TTTT49TT TThe share of Queensland’s total value of output, 2002-03, 
by ABS category/sector 
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Mining, energy and processing 

TFigure 50T shows the impacts of the PNG Gas Project on value of output and 
costs of production for selected Queensland mining, energy and minerals 
processing industries. The non ferrous metals industry stands to gain the most 
in both percentage terms and monetary terms. In 2020 output from 
Queensland’s aluminium and zinc refineries/smelters would be over 2 per 
cent, or about $200 million, higher than in the ‘no PNG case’ (TTable 14T). The 
non-metallic minerals (bauxite, copper, lead) industry, the chemicals rubber 
and plastic and electricity industry would all gain between 0.5 and 1 per cent in 
output terms in 2020.  

All of these industries are significant consumers of electricity and/or gas. As a 
result, costs of production in these industries will fall with the introduction of 
PNG gas. The strongest impact on cost of production is observed in the 
electricity generation sector, as fuel is one of the main cost components for 
gas-fired electricity. However, because demand for electricity is reasonably 
inelastic, the reduced costs of production translate into a smaller increase in 
output than would be the case for, say, the aluminium industry.  

The majority of Queensland’s aluminium and zinc is sold on world markets 
which are highly price-sensitive, and therefore output will rise strongly for 
these industries in the presence of reduced input costs to production. The 
fertilizer manufacture industry (chemicals, rubber and plastics) benefits in 
terms of reduced inputs costs that will be passed on to its domestic and export 
customers. Domestic demand for fertilizers will also increase as a result of the 
improved domestic economic conditions that flow on from the PNG gas 
pipeline. 

TFigure 50TT TPercent change in value of output and costs impacts in 
Queensland – Mining, Energy and Processing Sector 
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TTable 14T shows the monetary value of the output impacts on the mining, 
energy and processing sector. The impacts are highest on the non ferrous 
metals industry, in which the total value of output would be more than $200 
million greater than in the “no PNG” case in 2020. This increase reflects the 
relatively larger percentage impacts flowing from the PNG gas pipeline as well 
as the relative size of this industry. The electricity generation sector stands to 
gain over $80 million in increased value of output relative to the ‘No PNG’ 
case in 2020. 

TTable 14TT TMonetary change in value of output and costs impacts in 
Queensland – Mining, Energy and Processing Sector 

Sector 
Difference from ‘No PNG’ case 

($million) 

Non ferrous metals 202.6 

Non metallic minerals 44.6 

Chemicals rubber plastics 47.5 

Electricity 81.6 
Source:  ACIL Tasman modelling, ABS 

Manufacturing 

TFigure 51T shows the impacts of the PNG Gas Project on value of output and 
costs of production in the manufacturing sector. The impact of the project will 
be greatest in the transport equipment and machinery sector and the “other 
manufacturing” sector. 

TFigure 51TT TPercent change in value of output and costs impacts in 
Queensland –  Manufacturing Sector 
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In monetary terms, the value of output impacts are greatest in the “Other 
manufacturing” sector (TTable 15T), reflecting the fact that this is a large and 
diverse industry grouping, so that any percentage growth has significant 
monetary value. 

TTable 15TT TMonetary change in value of output and costs impacts in 
Queensland –  Manufacturing Sector 

Sector 
Difference from ‘No PNG’ 

case ($million) 

Processed foods 48.8 

Light manufacturing 50.1 

Other manufacturing 140.7 

Transport equipment and 
machinery 

127.4 

Source:  ACIL Tasman modelling, ABS 

Services 

TFigure 52T shows the impacts of the PNG Gas Project on value of output and 
costs of production impacts for the Queensland services sectors. Because the 
services industries typically are not energy intensive, the main benefits arise 
from increased economic activity across the state as a result of the project.  
Overall there is little impact on the production costs of these industries. In 
addition, these industries mainly service the domestic economy so that they are 
most responsive to fluctuations in domestic demand. 

TFigure 52TT TPercent change in value of output and costs impacts in 
Queensland – Services Sector 
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As with manufacturing, the services industries represent a large share of the 
total value of output in the Queensland economy. As shown in TFigure 50T, the 
property and business services sector accounts for just under 10 per cent of the 
total value of Queensland output. Therefore, a 0.3 per cent increment in 
output in ‘With PNG’ case (TFigure 52T) in 2020 represents a significant value 
addition, in excess of $195 million. 

TTable 16TT TMonetary change in value of output and costs impacts in 
Queensland – Services Sector  

Sector 
Difference from ‘No PNG’ 

case ($million) 

Construction 25.4 

Business services 196.8 

Retail and accommodation 34.9 

Insurance 137.4 
Source:  ACIL Tasman modelling, ABS 

3.5.3 Regional Queensland 

Methodology 

The process of disaggregating the modelling results has been done using what 
is known as a ‘tops down’ regional modelling technique. This means that the 
state wide results have been aligned with detailed regional information to 
provide insights into the likely impacts of the PNG gas pipeline on different 
regions. This is fundamentally different to the bottoms up approach to regional 
modelling, which places each region as a discreet unit in the CGE model using 
separate input-output tables for each region.   

The technique adopted here takes sectoral outputs from Tasman-Global, 
themselves a function of input-output tables for each sector, and aligns the 
state-wide sectoral results to the industrial structure of each region, meaning 
the relative size of each sector in the regional economy.   The industrial 
structure (the relative size of each sector) in each region has, in this case, been 
determined by regional employment data. The specific data source used was 
the Working Population Profile from the Australian Bureau of Statistics (ABS) 
Census of Population and Housing. Unlike other commonly used census 
products, the Working Population Profile is a count of where people work, 
rather than where they are enumerated.  The specific data used in this project is 
the number of people working in each Local Government Area (LGA), 
grouped by 2 digit Australian New Zealand Standard Industry Classification 
(ANZSIC) classifications.  This breaks an economy down into 53 industrial 
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categories.  The employment by region figures have excluded ‘undefined 
Queensland’, and all sectors where the sub-category is ‘undefined’.  

Before sectoral Tasman-Global results could be disaggregated to regions, the 
GTAP based sectors of Tasman-Global had to be concorded with the 
ANZSIC sectors more commonly used in statistical geography in Australia. 
This was done using a recognised sectoral concordance technique, using 
industry wide output and employment figures when sectoral weighting was 
necessary to convert data. 

Several assumptions are implicit within this approach, and they should be 
considered when interpreting results: 

• No allowance has been made for the different extent to which different 
sectors of different regions trade locally, between sub-state regions, 
nationally or internationally. All sectors of all regions are exposed to 
the same state-wide disaggregation process. 

• The driver of the regional disaggregation is the industrial employment 
structure of each region. That is, when we speak of ‘industrial structure’ 
we speak of the proportion of a region’s employment that belongs to 
each sector. This methodology was necessary because of the lack of 
small area industrial data for any economic variable other than 
employment. To the extent that sectoral employment in a region differs 
proportionally to sectoral output or sectoral productivity, the 
methodology is limited. 

Results 

The regional impacts are presented at the statistical division (SD) and local 
government area (LGA) level. 

Statistical Division level 

Most of the SD’s will benefit in output and employment terms from the 
construction and operation of the proposed pipeline, with the exception of the 
South West region, which is the main location of conventional gas production 
in Queensland gas fields. 

T
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Table 17 T presents the impacts on output and employment in Queensland by 
statistical division (SD).  

Most of the SD’s will benefit in output and employment terms from the 
construction and operation of the proposed pipeline, with the exception of the 
South West region, which is the main location of conventional gas production 
in Queensland gas fields. 

T
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Table 17TT TQLD Statistical Divisions – output and employment 
– percentage difference from the ‘No PNG’ case in 2020 

Statistical Division Output Employment 

Brisbane 0.33 0.03 

Moreton 0.32 0.02 

Wide Bay-Burnett 0.29 0.04 

Darling Downs 0.28 0.03 

South West 0.01 -0.27 

Fitzroy 0.35 0.07 

Central West 0.27 0.07 

Mackay 0.30 0.03 

Northern 0.30 0.04 

Far North 0.29 0.01 

North West 0.29 0.07 
Note: Figures exclude ‘migratory and offshore areas’, and ‘undefined Queensland’ – hence figures cannot 
be added up to give total Queensland. 

As discussed in section 2, the GasMark modelling shows that domestic gas 
consumption within Queensland is lower as a result of the competition with 
PNG gas, but a significant part of the displaced production is reallocated to 
southern states. Tasman-Global does not take into account intra-regional 
changes in the locations of gas production. As a result, the negative impact in 
the South West SD may be overstated in the GE modelling.  

The majority of regions experience growth in output similar to the GSP 
impacts in 2020 (0.27 per cent) indicating that the economic flow-on effects of 
increased consumer demand are the main drivers across the economy more 
broadly. The more industrial based regions such as Brisbane, Fitzroy, and 
Moreton experience the greatest output impacts. 

Local Government Area level 

The full set of impacts at LGA level is presented in tabular form in Attachment 
B. 

TFigure 53T illustrates the cumulative impacts of the pipeline on output by 
2020.  The majority of the state is expected to see increased output as a result 
of the pipeline, with the areas standing to benefit the most being those areas 
with proportionally strong manufacturing sectors, including Gladstone and 
Calliope along the central coast, and Herberton located inland from Cairns. 

However, output is expected to decline in some LGAs as a result of the 
pipeline, most notably those that currently have large gas production sectors. 
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These LGAs include Bulloo, in the state’s south-west, and Bendemere and 
Warroo in the central south-east.  

NOTE: Gas reserve and pipeline locations approximate only 
DATA SOURCES: Gas reserves and pipeline data from Industry Tourism Resources. 2002, ‘Natural Gas 
Transmission Pipelines and Natural Gas Reserves, Australia, April 2002’; Other map reference data from ABS, 
CData2001. 

Figure 54 illustrates the cumulative impacts of the pipeline on employment by 
2020. Across the state as a whole, employment is forecast to increase by 838 
full time equivalent jobs. The areas of highest job creation tend to mirror the 
changes in economic output, with strong growth in the minerals processing 

TFigure 53TT TRegional impacts on output of the PNG gas pipeline in 2020 – percentage 
difference from the ‘No PNG’ case 
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centres around Gladstone/Rockhampton. Mount Isa and the Georgetown 
minerals province. 

NOTE: Gas reserve and pipeline locations approximate only 
DATA SOURCES: Gas reserves and pipeline data from Industry Tourism Resources. 2002, ‘Natural Gas 
Transmission Pipelines and Natural Gas Reserves, Australia, April 2002’; Other map reference data from ABS, 
CData2001. 

 

TFigure 54TT TRegional impacts on employment of the PNG gas pipeline in 2020 – percentage 
difference from the ‘No PNG’ case 
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3.6 Comparisons with other modelled outcomes 

The modelling results presented in this are clearly favourable for the PNG Gas 
Project in terms of the gains in gross state product and gross domestic 
product. At the same time, it is interesting to consider whether the estimated 
NPV gain in GDP of $2.85 billion should be considered small or large in 
relation to other investments or policy outcomes modelled on a similar basis 
using Tasman-Global. 

TTable 18 T provides a comparison of the PNG GE modelling results with 
various energy market reform scenarios that have been analysed by ACIL 
Tasman using Tasman-Global. Because the simulation results reported cover 
different periods and the modelling uses different baselines to the current 
study, a more meaningful comparison can be made by looking at the average 
GDP gain per year over the modelling period. These results are shown in the 
rightmost column of TTable 18 T. The average gain per year from the PNG Gas 
Project equates to some $178 million per year, which is comparable to the 
average annual gain estimated to arise from the reform of electricity 
transmission as outlined in the Parer Energy Market Review, and also to the 
benefits arising from third party access regulation of electricity and gas 
transmission in Australia  

TTable 18TT TComparison of NPV of GDP impacts from a range of projects analysed with Tasman-
Global 

Project analysed NPV of GDP gains 
($ million) 

Period 
Number of years 

Average gain per 
year ($ million) 

1. PNG gas (GDP) 2,850 2005-2020 16 178 

2. Parer Energy Market Review: 
Productivity growth from 
reform (GDP) 1,767 2005-2010 6 295 

3. Parer Energy Market Review: 
Electricity transmission reform 
(GDP) 1,112 2005-2010 6 185 

4. ACCC Impacts of Access 
Regulation: Lower Bound 
(electricity and gas) (GDP) 2,407 1999-2013 15 160 

1. This report 

 2. COAG 2002: Towards a Truly National and Efficient Energy Market 

 3. COAG 2002: Towards a Truly National and Efficient Energy Market 

 4. ACIL Tasman: Impacts of Access Regulation, Gas and Electricity 
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3.7 Government revenue impacts 

Both Commonwealth and State government revenue can be expected to 
increase as a result of the PNG Gas Project. The Tasman-Global modelling 
indicates that Commonwealth receipts will be around $138 million higher in 
2020 relative to the ‘No PNG’ gas case, as a result of: 
• $16.1 million per year from increased GST. 
• $35.9 million per year from increased company tax. 
• $86.5 million per year from increased personal income tax. 

Queensland State government receipts could be $4.1 million higher in 2020 
compared to the “no PNG” case, as a result of: 
• Minerals royalties — there will be a $7.6 million increase in 2020 in royalty 

payments from minerals other than natural gas; this increase is expected to 
be offset by a $10.2 million reduction in natural gas royalties as a result of 
displacement of local gas production by PNG imports. 

• Payroll tax — which could yield an additional $6.7 million in 2020 
compared to the no PNG reference case. 

4 Greenhouse Gas Emissions 
Two alternative approaches to the estimation of the Greenhouse Gas (GHG) 
emissions performance as a result of the PNG Gas Project have been adopted. 
The first is based on the GasMark modelling which allows estimation of the 
differential use of gas in power generation and co-generation as a result of the 
introduction of PNG Gas. This approach assumes that the demand for 
electricity remains the same under both scenarios— “without PNG” and “with 
PNG” scenarios—and therefore does not take into account the stimulatory 
effect of the PNG project on economic activity generally and electricity 
consumption in particular. Nor does it take into account changes in GHG 
emissions arising from use of gas outside the electricity sector. 

The second approach uses estimates of emissions calculated by Tasman-
Global. These estimates are arguably more rigorous since they take into 
account the stimulatory effect of the PNG project on economic activity 
generally, including changes in GHG emissions arising from use of gas in the 
electricity and non-electricity sectors. As a result, they show higher overall 
emissions (a result of the higher level of economic activity and lower energy 
prices under the “with PNG gas” case) while at the same time identifying a 
reduction in emissions intensity as a result of the increased proportion of 
natural gas in the fuel mix.  
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4.1 Estimates based on GasMark modelling 

The first estimate of the greenhouse impacts of the PNG Gas Project has been 
made by extracting from the GasMark results the total amount of gas (from all 
sources) that would be consumed in power generation and co-generation 
applications, with and without the PNG project.  The demand assumptions for 
gas for power generation within GasMark were determined from ACIL 
Tasman’s PowerMark model of the National Electricity Market. PowerMark uses 
the latest NEMMCO “Statement of Opportunities” as the basis for 
establishing future demand for electricity in each of the NEM-connected 
states. It calculates the annual dispatch of each market-participant gas-fired 
generation unit, thus enabling calculation of annual gas consumption in each 
unit (given assumptions about the heat rate of each plant). The analysis takes 
into account the effects of government policy initiatives such as the 
Queensland Government’s “Cleaner Energy Policy” and the NSW Retailer 
Benchmarking Scheme.  

TFigure 55: TImpact of PNG Gas Project on gas consumption for power 
generation and co-generation, and avoided GHG emissions. 
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For the purposes of this analysis, it was assumed that, in the absence of PNG 
gas, the reduction in output of gas-fired generation and co-generation would 
be taken up by a corresponding increase in coal-fired generation.  TFigure 55 T 
shows that, in these circumstances, the avoided emissions as a result of 
introduction of PNG gas would rise strongly over the first eight years after 
project start-up, to around 4 million tonnes COB2 B equivalent (Mt COB2 B e), falling 
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to around 2 Mt COB2 B e by the end of the modelling period as a result of the 
preferential placement of PNG gas into non-electricity industry sectors.TP

10
PT 

4.2 Estimates based on GE modelling 

Tasman-Global modelling indicates that there would be both substitution and 
income effects resulting from the supply of more competitively priced gas as a 
result of the PNG Gas Project. The substitution effect results from the 
substitution of gas for other energy inputs and also non-energy inputs. As 
modelled by GasMark, the increased supply would allow a closer match 
between gas supply and potential demand. In particular, gas-fired electricity 
generators would be able to receive supply that, under the “no PNG” case, 
would have been met by coal-fired generation. 

On the other hand, and as discussed in earlier sections, the PNG gas project 
would have the effect of reducing energy prices relative to the ‘No PNG’ case, 
thereby stimulating economic activity and increasing energy consumption. The 
major expansion would occur in production of aluminium, zinc, machinery and 
fertiliser – all energy intensive manufacturing processes. As a result, Tasman-
Global finds that overall energy consumption in Queensland rises by 1.06 per 
cent in year 2020, compared to the “no PNG” case. 

However, emissions do not rise to the same extent: the modelling indicates 
that the corresponding rise in GHG emissions in Queensland is 0.90 per cent. 

This result comes about because the emissions intensity of energy consumption—in 
other words, the amount of GHG emitted for each unit of energy consumed—
falls with the increased proportion of natural gas in the overall energy mix. The 
modelling shows that overall emissions intensity of energy consumption across 
Queensland falls by 1.05 per cent as a result of the PNG Gas Project. 

                                                        
TP

10
PT  The avoided GHG calculations are based on the following key assumptions:  average 

emission factor for natural gas = 51 kgCOB2 B/GJ; average emission factor for black coal in 
power generation = 91 kgCOB2 B/GJ; average efficiency of open cycle gas turbine plant = 
35.1%, coal-fired plant = 37%, CCGT plant 42%. 



Economic impacts of the  
PNG Gas Project 

Socio-economic impacts in  
regional Queensland 

64 

Table 19 summarises the estimated impacts of the PNG gas pipeline in terms 
of Queensland energy consumption, gross emissions, and emissions intensity 
of energy. 

TTable 19TT TEmissions impacts of the PNG Gas Project – differences 
from the ‘No PNG’ case in 2020 
Indicactor % difference from the ‘No PNG’ case 

in 2020 

Energy consumption (%) 1.06 

Emissions (%) 0.90 

Emissions intensity of primary 
energy consumption (%) 

-1.05 

Source: ACIL Tasman modelling, ABARE, AGO 

5 Socio-economic impacts in  
regional Queensland 

As well as the national, State and regional economic benefits identified and 
quantified in the work by preceding economic analysis, the PNG Gas Project 
will result in a wide range of social and economic benefits to the people of 
regional Australia. 

While it is outside the scope of the current study to assess these socio-
economic impacts in any detail, it is anticipated that the project will deliver 
benefits to: 
• traditional land owners through negotiated compensation agreements 

which provide for monetary compensation, employment, training and 
business opportunities, equity participation, and capacity building of 
traditional owner groups for other developments; 

• land owners generally through improved land and water access (as a 
result of maintenance of access routes relating to the pipeline easement) 
and business, training and employment opportunities; 

• existing and potential new mining projects through reduced energy costs; 
• regional communities, through reduced power generation and fuel costs, 

employment opportunities, business opportunities both directly related to 
the Project and arising from industrial developments that could use gas 
(such as mining and minerals processing, food processing, construction 
materials); 

• improved transport and infrastructure; and 
• enhanced relationships between Far North Queensland and PNG in 

terms of employment and business opportunities and improved educational 
opportunities for PNG people in FNQ. 
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6 Implications for Australia’s 
relationships with PNG 

The economic impacts of the PNG Gas Project in Papua New Guinea have 
been assessed in reports by ACIL Consulting, Levantis & Lawson (1999) and 
ACIL Tasman/Economic InsightsTP

11
PT. These studies concluded that the PNG 

Gas Project offers major economic benefits to Papua New Guinea in terms of 
capital investment in productive capacity; recurrent expenditure within the 
country; contribution to gross national product through natural gas exports 
and value-added gas based products; employment opportunities for PNG 
Nationals; and payments to government and landowners. The project will also 
provide a range of non-cash benefits to the local people. 

Most importantly, the PNG Gas Project and the in-country developments 
which it could support offer the opportunity to maintain investment, 
production, jobs and revenue in Papua New Guinea which would otherwise be 
progressively eroded in the face of declining oil production over the next 10 to 
15 years.  

A substantial portion of the PNG Government's existing revenue base comes 
from oil production from the Southern Highlands area.  During the period 
1992 to 1996 the contribution of the Kutubu oil fields to Government revenue 
through royalties and tax was of the order of 28% of total revenue. This was 
similar to the level of contributions from mining (gold, copper) and agriculture.  
The decline in oil production from the Southern Highlands area as oil reserves 
are progressively depleted is likely to see the revenues from oil declining 
steadily over the next decade. 

The commencement of construction on the PNG Gas Project and associated 
developments would contribute to PNG Government revenue and would to 
some extent offset the natural decline in revenues from oil. In the long term 
this has the potential to underpin PNG government revenues from the 
petroleum sector until at least year 2020. 

In conjunction with the direct revenue benefits, the gas project would provide 
substantial employment and economic growth opportunities that would help to 
strengthen the economy of Papua New Guinea.   

                                                        
TP

11
PT  

ACIL, 1999: “The PNG Gas Project: Economic Benefits for Papua New Guinea”  A Report to the 
PNG Gas Project, September 1999. 
Levantis, T. & Lawson, A., 1999: “The Papua New Guinea Gas Project. An Economic Impact 
Study”.  National Centre for Development Studies, Asia Pacific School of Economics and 
Management, Australian National University. September, 1999. 
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The implications for Australia and its relationship with Papua New Guinea are 
highly significant. 

Australia’s aid to PNG is budgeted at $436 million in 2004-05—more than 
20% of Australia’s total Official Development Assistance provision for the 
year (AusAID, 2004).  

This level of support has risen steadily over recent years, and there is an 
expectation that Australia’s financial support for PNG will be on-going. 

An economically sound and politically stable PNG is important to Australia 
from a number of perspectives, not the least of which relates to regional 
stability and security. 
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7 Conclusions 
The PNG Gas Project offers major economic benefits to Australia at national, 
state and regional levels.  

The Project will service energy consumers in Queensland including major 
existing and prospective industrial plant, power generation facilities, as well as 
commercial and domestic consumers in reticulation areas. 

It will provide a major new competitive source of gas for the eastern Australian 
market, thereby contributing to the objective of promoting competition in the 
Australian gas industry. Moreover, it will help to alleviate a significant shortfall 
in gas supply to the Eastern Australian states which is anticipated in the 
absence of major new discoveries in the currently connected fields.  

7.1 Impact on Gas Markets 

Modelling of the Project’s impacts on the Australian gas market demonstrates 
that it will boost overall levels of gas supply in the eastern States by between 
7% and 12% per year TP

12
PT over the period 2010 to 2020 (with the level of impact 

increasing steadily over time). 

The major impacts occur, as might be expected, in Queensland where the 
majority of the PNG gas will be sold. Here, supply volumes are expected to 
rise to as much as 270PJ/a with PNG gas compared to a maximum of 180PJ/a 
without. Average wholesale prices in Queensland are expected to fall by 
approximately $0.25/GJ in real terms as a result of the introduction of PNG 
gas. 

The major impacts on energy consumers in Queensland can be summarised as: 
• Greater flexibility in sourcing energy requirements; 
• In the case of some North Queensland consumers, making natural gas 

available to for the first time; 
• Support for additional gas-fired power generation in North Queensland, 

with consequent benefits for consumers in terms of electricity price and 
supply sufficiency and reliability. 

                                                        
TP

12
PT  If domestic gas production in Western Australia is included, the modelling shows that the 

PNG Gas Project results in an average 6% per year increase in domestic gas consumption 
across the whole of Australia.  
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• In the case of Central and South East Queensland, providing an alternative 
to existing sources of natural gas including CSM, and increasing the level of 
resource backing available to gas-consuming projects; 

• supply-side competition in Central and South East Queensland gas markets 
which will reduce gas prices in those areas. 

The benefits of the PNG Highland gas project in terms of gas supply and 
competition are, however, not restricted to Queensland: they are expected to 
flow throughout the Eastern Australian states in the form of increased 
availability of gas and price competition. 

7.2 Economic impacts 

Assessment of the national, state and regional economic impacts of the Project 
using ACIL Tasman’s general equilibrium (GE) model Tasman-Global has 
demonstrated very significant benefits.  

Nationally, Tasman-Global modelling indicates that: 
• GDP would be $622 million higher than in the ‘No PNG’ case in 2020 ; 
• In NPV terms, the PNG Gas Project would add $2.85 billion to GDP 

over the period 2005-2020, assuming a discount rate of 7 per cent; and 
• 884 more persons would be employed relative to the ‘No PNG’ case in 

2020.  

The modelling indicates the following key results for Queensland: 
• An increase in Gross State Product of 0.27 per cent or approximately 

$675 million annually by 2020 (the corresponding NPV value of these 
increments amounts to $2.89 million over the period 2005-2020). 

• 838 additional jobs relative to the ‘No PNG’ case in 2020 
• An increase in real investment of 0.82 per cent in 2020. 
• An increase in real consumption of 0.13 per cent in 2020. 
• An increase in real wages of 0.22 per cent in 2020. 
• Lower energy costs which provide a positive stimulus for the minerals 

processing industry, boosting local production of alumina, nickel, copper, 
zinc and magnesium. 

• Benefits to the mining industries that feed into minerals processing.  This 
in turn gives a production boost even further upstream in minerals 
exploration. 

• The regional modelling shows that the PNG Gas Project will provide a 
significant boost to the regional Queensland economy, with positive 
impacts throughout the regional areas of the State. 
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7.3 Government revenue 

Both Commonwealth and State government revenue can be expected to 
increase as a result of the PNG Gas Project. The Tasman-Global modelling 
indicates that Commonwealth receipts will be around $138 million higher in 
2020 relative to the ‘No PNG’ gas case, and Queensland State government 
receipts about $4.1 million higher. 

7.4 Environmental impacts 

The PNG Gas Project offers benefits in terms of avoided cost of greenhouse 
gas emissions. The GasMark modelling assumes that, in the absence of PNG 
gas, the observed reduction in output of gas-fired generation and co-generation 
(compared to the “with PNG” case) would be taken up by a corresponding 
increase in coal-fired generation. The results show that avoided emissions as a 
result of introduction of PNG gas would rise strongly over the first eight years 
after project start-up, to around 4 million tonnes COB2 B equivalent (Mt COB2 B e), 
and would then fall to around 2 Mt COB2 B e by the end of the modelling period. 
The Tasman-Global modelling, which takes into account the overall increase in 
energy consumption as a result of the economic stimulus provided by the 
PNG Gas project, finds that overall energy consumption rises by 1.06 per cent 
in year 2020, compared to the “no PNG” case. However, emissions do not rise 
to the same extent: the modelling indicates that the corresponding rise in GHG 
emissions is 0.90 per cent. The emissions intensity of energy consumption—that is, the 
amount of GHG emitted for each unit of energy consumed—falls because of 
the increased proportion of natural gas in the overall energy mix. The overall 
emissions intensity of energy consumption falls by 1.05 per cent as a result of 
the PNG Gas Project. 

7.5 Socio-economic impacts 

A wide range of social and economic benefits to the people of regional 
Australia — particularly in Far North Queensland but also further afield — 
can be anticipated.  

Potential benefits include:  
• For traditional owner groups compensation, employment, training and 

business opportunities, equity participation and capacity building. 
• For landowners generally improved access, business opportunities, and 

employment and training opportunities. 
• For existing and new mining projects access to competitively priced fuel. 
• For regional communities, reduced power generation costs, reduced 

LPG costs, employment opportunities, direct and indirect business 
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opportunities, upgrading of roads and access tracks and other infrastructure 
enhancements including a fibre optic cable for advanced 
telecommunications co-located with the pipeline. 

• Strengthening of the relationships between Far North Queensland and 
PNG in terms of employment and business opportunities, transport and 
logistics, training and education. 

7.6 Australia — PNG relationships 

The PNG Gas Project has significant implications for Australia and its 
relationship with Papua New Guinea. 

An economically sound and politically stable PNG is important to Australia 
from a number of perspectives, not the least of which relates to regional 
stability and security. 

The Gas Project would provide much-needed revenue for the PNG 
government, and would make a valuable contribution to the country’s balance 
of trade. It would also offer substantial employment and economic growth 
opportunities that would help to strengthen the economy of Papua New 
Guinea.  

Most importantly, the PNG Gas Project and the in-country developments that 
it could support offer the opportunity to maintain investment, production, jobs 
and revenue in Papua New Guinea, which would otherwise be progressively 
eroded in the face of declining oil production over the next 10 to 15 years. 

 



Economic impacts of the  
PNG Gas Project 

GasMark: the ACIL gas market model A-1 

A GasMark: the ACIL gas market 
model 

ACIL Tasman 's model of the Australian gas market, GasMark, has been 
developed to provide gas industry clients with a tool for strategy development 
and testing.  

The GasMark model is an industry pioneer.  To our knowledge (and that of the 
international gas industry majors included amongst our clients) it is the only 
such economic network model in existence.  Although there are considerable 
uncertainties about developments in the Australian gas market (and greater 
uncertainty than exists in the electricity market), our gas modelling provides 
insights that our clients find to be of significant value. 

The model incorporates a comprehensive database and assumption set which 
covers existing and potential gas supply sources, gas transmission pipelines, 
and gas demand at the level of individual major customers (both existing and 
prospective). Initially, the model was set up to deal with the Eastern Australian 
States (that is, excluding Western Australia).  However a Western Australian 
component has now been incorporated with the result that the GasMark is able 
to operate as a truly national gas market model. 

GasMark is designed to simulate producer and consumer behaviour.  The 
conceptual design of the model is illustrated in TFigure 56 T. 

GasMark is a high-level supply-demand model of the eastern Australian gas 
market. It covers a possible 30 year time frame and gives insights to supply, 
demand and price outcomes in different regions. The objective function of the 
model is to maximise producer netback (i.e. sale price less transportation 
costs), while at the same time minimising the delivered cost of gas to 
consumers. 

GasMark settles annually by iterating two procedures – a Least Cost Paths 
(LCP) algorithm and an allocation algorithm. 

The LCP procedure determines the cheapest delivered costs to each load. The 
allocation algorithm decides the order in which these loads will be satisfied and 
at what price. 
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TFigure 56TT TGasMark—the ACIL Tasman Gas Market Model 

 

 
 

GasMark assumes that consumers seek to minimise delivered gas costs, and 
that producers seek to maximise netback returns by responding to customer 
price tolerances and shadow pricing competitors. 

GasMark produces detailed report outputs for: 
• Gas production by basin/producing region; 
• Gas supply by source at individual consumer load, region and state level; 
• Gas supply by market sector; 
• Relative competitiveness of producers and alternative pipelines under 

model assumptions; 
• Pipeline throughputs and revenues; 
• Delivered gas prices at load, region and state level; and 
• Consumer gas sourcing options. 

GasMark was developed as a tool to assist in analysing gas markets and 
understanding market dynamics under differing assumptions regarding the 
availability and pricing of gas production from different fields, transmission 
pipeline network developments, and market demand. 
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ACIL Tasman uses GasMark to undertake analysis on behalf of clients.  We 
also license the model to gas industry participants for in-house use. 
Organisations licensing the GasMark model from ACIL Tasman include 
producers, transmission pipeline operators, gas retailers, end users and 
government agencies. 

Examples of the application of GasMark include: 
• Scenario analysis investigating gas supply and price outcomes under 

different assumptions regarding the timing and level of introduction of new 
gas supplies sources; 

• Analysis of the capacity of potential new gas supply sources to achieve 
market penetration; 

• Analysis of the competitive threats faced by existing and new gas suppliers 
from alternative sources, including the sensitivity of field dispatch to the 
pricing strategies of competitors; 

• Feasibility assessment for new pipeline interconnections, including analysis 
of throughput and revenue under different tariff assumptions; 

• Wholesale gas price path analysis at state and regional level; 
• Assessment of gas supply alternatives and pricing outlook for individual 

end-user customers; and 
• Risk analysis for producers, pipeline operators and end users applying 

Monte Carlo simulation techniques. 
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B Tasman-Global General Equilibrium 
Model 

There are many types of economic models and modelling techniques.  A 
considerable amount of these are based on partial equilibrium analysis that 
usually considers a single market.  However, for many questions that are being 
asked, linkages between markets, between countries and how these linkages 
develop and change over time are critical in providing sound economic analysis 
and advice.   

To meet this need, Tasman–Global has been developed.  It is a large-scale, 
global, applied general equilibrium model.  Tasman-Global tries to give an 
understanding of the whole economy using a bottom-up approach, starting 
with individual markets and agents. The model typically analyses a multitude of 
different goods markets.  

Tasman-Global is designed to account for all sectors within an economy and 
across economies and their interactions.  ACIL Tasman uses this modelling 
platform to undertake projections, scenario and policy analysis.  The model is 
able to analyse issues at the sectoral, global, national and sub-national levels. 

In Tasman-Global the national economic structure is represented by a set of 
state social accounting matrices, or input-output tables, that are linked by 
investment and trade. The model captures the direct and indirect interactions 
between various markets and detailed interactions within economies between 
industries, consumers, investors, exporters and importers.   

The model itself consists of: 
• A model code which contains a set of model equations that are solved to 

generate the modelled outcome – based on standard microeconomic 
theory; 

• A set of behavioural parameters including elasticities of demand/supply – 
the response of quantity demanded/supplied to changes in price for a 
particular commodity or factor production; and 

• A database which contains data derived from input-output tables for each 
state and data for trade between the states – in the aggregation of 
commodities and regions specified by the user. 

In brief, Tasman-Global quantifies the changes in economic variables including 
prices, quantities produced and consumed, real consumption, investment and 
real wages in response to an economic stimulus or shock. The shock may be an 
exogenously determined change in gross state product, a changed policy setting 
such as a tax, or industry reform that manifests as improved productive 
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efficiency for a particular industry. The results are generated from Tasman-
Global in a percentage change form – either as a percentage change from the 
previous year or as a percentage change from the reference case (see below).  

Conceptually, Tasman-Global is based on a stylised representation of 
consumers and producers that are assumed to be operating in an economic 
environment where prices are flexible and all markets clear.TP

13
PT The model blends 

a combination of standard macroeconomic accounting identities with well 
known microeconomic theory to underpin production, consumption, 
investment and trade.   

Tasman-Global is a recursive dynamic model that accounts for relationships 
between variables at different points in time.  This is in contrast to static 
models that assume the model equations specify relationships that hold 
between all variables at the same instant in time. As a result of its dynamic 
nature, Tasman-Global is solved on a year-by-year basis from the base year.  
The dynamics contained in the model relate to the separate accounting for 
stock and flow relationships over time.  The main areas this relates to are 
investment (physical capital) and debt accumulation (asset/liability 
accumulation). 

In Tasman-Global, the driving forces are labour force growth, productivity 
growth and accumulation of capital brought about by additional investment. TP

14
PT    

Productivity growth is the point of entry into the model for scenarios that 
involve innovation – effectively jumps in, or changes in the rate of growth of, 
productivity in particular activities, sub-sectors or sectors.  Productivity can be 
interpreted in a range of ways, but essentially the model focuses on an 
economic interpretation, so that it is concerned with changes that allow 

                                                        
TP

13
PT  The use of general equilibrium analysis to calculate the impact of policy options can be 

traced back to Harberger (1962, 1964), but this work was generally restricted to two or three 
sector analysis.  It was not until Shoven and Whalley (1972) began to use more detailed and 
sophisticated taxation models that the use of general equilibrium analysis began to consider 
not only taxation issues but issues such as technological change, employment policy and 
natural resource policy (see for example, Whalley (1972), Shoven (1976), Ballentine and 
Thirsk (1979), Keller (1980), Piggot (1980), Slemrod (1983) and Piggot and Whalley (1985)).  
These models were able to consider not only efficiency but equity effects of various policy 
changes. 

 
TP

14
PT  The analytical treatment of economic growth can be traced back to work undertaken by 

Ramsey (1928), Solow (1956) and Koopmans(1965).  Recently, dynamic general equilibrium 
models have emerged: Summers and Goulder (1989), Jorgensen and Wilcoxen (1990) and 
Rutherford et al. (1997).  In the Tasman–Global model, the dynamics have been adapted to 
the GTAP model following the same methodology used by the Australian Bureau of 
Agricultural and Resource Economics when they developed the Global Trade and 
Environment Model (ABARE 1996). 
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production to be achieved at lower unit cost, or the delivery of improved 
outputs, where the value of the improvements exceeds the extra costs 
associated with these outputs.  In effect, a productivity improvement is a 
commercially (or sometimes more widely defined economically) sensible 
performance enhancement TP

15
PT. 

Technically, a model such as Tasman-Global is described in a large system of 
equations that are solved simultaneously.  The model is implemented in 
GEMPACK software.  The majority of equations underpinning the model are 
non-linear and have been converted to a set of linear equations relating to 
percentage changes in model variables. 

The database 

A key advantage of Tasman–Global is the level of detail in the database 
underpinning the model.  The database is derived from the Version 5.0 of the 
GTAP database.  This database contains information for 57 commodities and 
66 regions from a base year of 1997.  Each country in the database is linked 
through trade and investment flows (TTable 20T).  The database itself is used by 
hundreds of researchers worldwide.  It is fully documented in Dimaranan and 
McDougall (2002).   

In Tasman–Global, the regional coverage has been extended to include the six 
States and two Territories of Australia.  This disaggregation of Australia in the 
original GTAP database has been performed using a combination of 
production, trade and consumption data from Australian Bureau of Statistics 
data (mainly from their State Accounts) and information from a publicly 
available version of the MONASH model. 

In addition to State and Territory level analysis, Tasman–Global has the 
underlying database to explore issues at a more detailed regional level (56 
substate regions can be identified).   

                                                        
TP

15
PT  The distinction between commercial and economic sense can arise where some of the 

benefits do not accrue directly to the builders or the owners and occupiers of the building – 
for example, greater energy efficiency in buildings where the full costs of energy usage are 
not reflected in energy prices.  Capturing such productivity improvements will sometimes 
require either a change to pricing or to the building code. 
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TTable 20TT TRegions in the Tasman–Global database (based on the 
GTAP Version 5.0 base data) 
 Number Region Number Region 

1 New South Wales 37 Rest of South America 

2 Victoria 38 Austria 

3 Queensland 39 Belgium 

4 South Australia 40 Denmark 

5 Western Australia 41 Finland 

6 Tasmania 42 France 

7 Northern Territory 43 Germany 

8 ACT 44 UK 

9 New Zealand 45 Greece 

10 China 46 Ireland 

11 Hong Kong 47 Italy 

12 Japan 48 Luxemburg 

13 Korea 49 Netherlands 

14 Taiwan 50 Portugal 

15 Indonesia 51 Spain 

16 Malaysia 52 Sweden 

17 Philippines 53 Switzerland 

18 Singapore 54 Rest of EFTA 

19 Thailand 55 Hungary 

20 Vietnam 56 Poland 

21 Bangladesh 57 Rest of Central Eastern European 
Association 

22 India 58 Former Soviet Union 

23 Sri Lanka 59 Turkey 

24 Rest of South Asia 60 Rest of Middle East 

25 Canada 61 Morocco 

26 USA 62 Rest of North Africa 

27 Mexico 63 Botswana 

28 Central America and the 
Caribbean 

64 Rest of South African Customs 
Union 

29 Colombia 65 Malawi 

30 Peru 66 Mozambique 

31 Venezuela 67 Tanzania 
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 Number Region Number Region 

32 Rest of Andean Pact 68 Zambia 

33 Argentina 69 Zimbabwe 

34 Brazil 70 Other Southern Africa 

35 Chile 71 Uganda 

36 Uruguay 72 Rest of Sub Saharan Africa 

  73 Rest of World 
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The GTAP database also contains a wealth of sectoral detail (Table 21).  The 
foundation of this information is the underlying input-output tables on which 
the database is constructed.  These input-output tables account for the 
distribution of industry demands to satisfy the industry and final demands.  
Industry demands, so-called intermediate usage, are the demands from each 
industry for inputs.  For example, coal is an important input into electricity 
production in Australia.  In other words, the Australian electricity sector uses 
coal as an intermediate input.  Final demands are those made by households, 
governments, investors and foreigners (export demand).  These final demands, 
as the name suggests, represent the demand for finished goods and services.  
To continue the example, electricity is used by households, their consumption 
of electricity is a final demand.   

TTable 21TT TSectors in the version 5.0 GTAP database 
Number Sector Number Sector 

1 Paddy rice 30 Wood products 

2 Wheat 31 Paper products, publishing 

3 Cereal grains nec 32 Petroleum, coal products 

4 Vegetables, fruit, nuts 33 Chemical, rubber, plastic products 

5 Oil seeds 34 Mineral products nec 

6 Sugar cane, sugar beet 35 Ferrous metals 

7 Plant-based fibres 36 Metals nec 

8 Crops nec 37 Metal products 

9 Bovine cattle, sheep and 
goats, horses 

38 Motor vehicles and parts 

10 Animal products nec 39 Transport equipment nec 

11 Raw milk 40 Electronic equipment 

12 Wool, silk-worm cocoons 41 Machinery and equipment nec 

13 Forestry 42 Manufactures nec 

14 Fishing 43 Electricity 

15 Coal 44 Gas manufacture, distribution 

16 Oil 45 Water 

17 Gas 46 Construction 

18 Minerals nec 47 Trade 

19 Bovine meat products 48 Transport nec 

20 Meat products nec 49 Water transport 

21 Vegetable oils and fats 50 Air transport 

22 Dairy products 51 Communication 
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23 Processed rice 52 Financial services nec 

24 Sugar 53 Insurance 

25 Food products nec 54 Business services nec 

26 Beverages and tobacco 
products 

55 Recreational and other services 

27 Textiles 56 Public Administration, Defence, 
Education, Health 

28 Wearing apparel 57 Dwellings 

29 Leather products   

The other key feature of the input-output tables is that the cost structure of 
each industry is also represented in detail.  Each industry purchases 
intermediate inputs (from domestic and imported sources), primary factors 
(labour, capital, land and natural resources described below) as well as paying 
taxes or receiving subsidies. 

Factors of production 

Capital, land, labour and natural resources are the four primary factors of 
production. The capital stock in each region (country or group of countries) 
accumulates by investment less depreciation in each period. Both capital and 
labour are mobile between industries and, to a lesser extent, across regions 
through international capital flows and labour migration. Land is used only in 
agriculture and is fixed in each region.  TG explicitly models natural resource 
inputs as a factor of production in resource based sectors (coal mining, oil and 
gas extraction, other minerals, forestry and fishing). For example, the coal 
mining industry uses three factors of production — labour, capital and a 
natural resource (reserves of coal). The natural resource is a factor used solely 
in the production of resource based commodities and is not mobile between 
sectors or regions. 

The labour market 

In GE modelling it is sometimes assumed that policy changes do not raise 
unemployment above the so-called natural rate of unemployment for any 
economy. Any downward shifts in the demand for labour are assumed to be 
offset by reductions in real wages growth sufficient to prevent the emergence 
of unemployment above the natural rate. This is the ‘full employment 
assumption’. For analysis of the impacts of the PNG Gas Project this 
assumption has been relaxed in order to estimate employment impacts. 

For this project, a version of Tasman-Global has been utilised that allows for 
dynamic adjustments in the labour market. The model allows labour supply 
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and unemployment to vary above or below the natural rate in the short to 
medium term, due to adjustment processes associated with "sticky wages". 

National income, savings and consumption 

In TG, a representative household in each region owns all factors of 
production and receives all payments made to the factors, all tax revenues and 
all net interregional income transfers. The representative household allocates 
its net income across private and public consumption and savings. National 
savings are assumed to move in line with national income.  Total consumption 
expenditure is calculated as the difference between current household income 
and savings, with the ratio of private consumption to government 
consumption assumed to be constant. Given total private consumption, the 
representative consumer maximises current period utility by choosing 
consumption levels for each consumption good. 

International capital mobility 

Global investment equals global savings in TG. It is assumed that regional 
borrowers (investors) issue bonds to global savers at a risk free, global average 
rate of return. At the regional level, however, rates of return may differ to 
reflect country specific differences in the risk premium required by global 
savers. For example, global savers tend to place a higher risk premium on 
investing in developing countries in TG to reflect greater uncertainty of 
investing in these regions. The equilibrium rates of return in developing 
countries are therefore higher than in developed countries. 

Investment demands, in turn, are determined by changes in regional GDP and 
regional expected rates of return relative to expected global rates of return. 
Thus, changes in investment flows represent changes in demand from 
expansionary or contractionary effects (changes in real GDP) and expectation 
effects. Any excess of investment over domestic savings for a given region 
causes an increase in net debt for the region. Borrowers service the debt at the 
global rate of return (interest rate). 

Exchange rates 

The exchange rate in TG is the price of converting local currency into global 
currency. It is the price that adjusts to keep the balance of payments in 
equilibrium. For example, if the imposition of a carbon equivalent penalty 
leads to a significant decline in oil export earnings from a particular region this 
will, all things being equal, result in an exchange rate depreciation for that 
region. The depreciation in the exchange rate will improve the competitiveness 
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of exporters and import competing producers in that region. Exports will 
increase and imports decline, restoring balance of payments equilibrium. 

A change in the exchange rate will also influence international transfers 
associated with foreign debt or lending. For example, in TG, when a country 
that has borrowed from international capital markets experiences an exchange 
rate depreciation its level of debt, denominated in foreign currency, will 
increase. The debt servicing requirement (interest paid) will increase in 
domestic currency terms. On the other hand, a country holding foreign assets 
through international lending will earn more interest income in domestic 
currency if its exchange rate depreciates. 

Producer behaviour 

Producers in TG are assumed to operate in perfectly competitive markets using 
constant returns to scale technologies. Under these assumptions prices will be 
set to cover costs and TG industries earn normal profits at all times, with all 
returns paid to primary factors of production. Thus, changes in output prices 
are determined by changes in input prices of materials and primary factors. 

Trade 

A key feature of TG is that it models bilateral trade flows of all commodities 
between all regions. In TG an ‘Armington’ preference structure is adopted. 
This implies that a good produced in one region is an imperfect substitute for 
goods produced by the same industry in other regions. In other words, the 
same commodity from different sources can trade at different prices. 

Consumers in a given region can substitute goods (or services, including 
building and construction services) produced in that region with the same 
goods produced in other regions. For any given consumption activity, demand 
for a commodity is allocated between a domestic product and a composite 
imported product according to a CES (constant elasticity of substitution) 
function. The demand by a region for each composite imported commodity is 
then allocated between sources of imports according to a further CES 
function. Substitution between domestic and imported commodities and 
between imported commodities will depend on movements in relative prices 
and the specified elasticity of substitution — the Armington elasticity. 

The Armington elasticities in TG vary between commodities and are derived 
from current literature and from some empirical work undertaken in the 
construction of the SALTER world trade model. As with all parameters in a 
global computable general equilibrium model, there is uncertainty about the 
appropriate size and relativities of the Armington elasticities for various 
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commodities. These elasticities are important determinants of the model results 
in this report as they affect the estimated trade impacts on energy and energy 
intensive commodities resulting from Annex B emission abatement.  

In equilibrium, the exports of a good from one region to the rest of world are 
equal to the import demand for that good in the remaining regions. TG does 
not require the current account to be in balance every year. It allows the capital 
account to move in a compensatory direction to maintain the balance of 
payments. 

Goods are transported between regions by an international transport industry. 
The cost of international transport is added to the cost of imports to each 
country. 

The input-output structure 

It is the input-output structure that underpins a model such as Tasman–Global 
as it maps the relationships between industries, households, government and 
the traded sector.  A stylised representation of the input-output table used in 
the Tasman–Global model is shown in TFigure 57T.  This figure shows that for 
any particular good or service, the input-output table records: 
• The origin or source of supply from various industries (both domestic and 

imported); 
• The various uses either by other industries or what are called ‘final 

demands’; and 
• The difference or margin between basic prices and purchaser’s prices. 

For example, in the input-output table below that has been simplified from the 
17 sectors in the model to five, crude oil (mining) is sold to petroleum refining 
(manufacturing) for processing or exported for refining in another country.  
The sales of crude oil are mainly going to be recorded as either ‘intermediate 
usage’ or sales to ‘export markets.’   
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In terms of intermediate usage, the source of these inputs, domestic and 
imported, is also recorded separately in quadrants 2 and 3, respectively.  Final 
demands can also be sourced from both domestic (quadrant 2) and imported 
sources (quadrant 4).   

Another key dimension to the input-output table is the primary inputs into 
production (quadrant 5).  These are returns to labour, capital (gross operating 
surplus) and net indirect taxes paid.   

In addition to net indirect taxes, each flow of goods and services across the 
input-output table is potentially subject to taxation.  For example, imported 
consumer electronics might attract tariffs.  Other ‘commodity’ based taxes may 
also be levied.   

It is important to note that the value of total domestic production of goods 
and services (quadrant 1 plus quadrant 2 excluding any taxes) equals total 
industry costs (quadrant 1 plus quadrant 3 plus quadrant 5).  In fact, there are 
several internal consistency checks that need to be made before an input-
output table can be used in a modelling context. 

 

TFigure 57TT TStructure of an input-output table 
Intermediate demand Final demand  To 
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C Regional impacts tables 

TTable 22TT TImpacts by LGA - cumulative proportional impacts to 2020 

LGA NAME Output Employment 

Aramac (S) 0.23 0.07 

Atherton (S) 0.27 0.02 

Aurukun (S) 0.08 -0.02 

Balonne (S) 0.21 0.02 

Banana (S) 0.26 0.06 

Barcaldine (S) 0.33 0.09 

Barcoo (S) 0.26 0.05 

Bauhinia (S) 0.22 0.11 

Beaudesert (S) 0.30 0.04 

Belyando (S) 0.24 0.07 

Bendemere (S) -0.44 -0.70 

Biggenden (S) 0.25 0.05 

Blackall (S) 0.26 0.06 

Boonah (S) 0.24 0.04 

Booringa (S) 0.25 0.07 

Boulia (S) 0.30 0.11 

Bowen (S) 0.23 0.04 

Brisbane (C) 0.32 0.02 

Broadsound (S) 0.19 0.03 

Bulloo (S) -2.02 -2.87 

Bundaberg (C) 0.31 0.03 

Bungil (S) -0.15 -0.51 

Burdekin (S) 0.26 0.04 

Burke (S) 0.22 0.06 

Burnett (S) 0.26 0.06 

Caboolture (S) 0.31 0.02 

Cairns (C) 0.31 0.00 

Calliope (S) 0.64 0.24 

Caloundra (C) 0.33 0.03 

Cambooya (S) 0.25 0.11 
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LGA NAME Output Employment 

Cardwell (S) 0.24 0.04 

Carpentaria (S) 0.19 0.02 

Charters Towers (C) 0.25 0.02 

Chinchilla (S) 0.27 0.06 

Clifton (S) 0.24 0.11 

Cloncurry (S) 0.28 0.07 

Cook (S) 0.22 0.02 

Cooloola (S) 0.29 0.03 

Crow's Nest (S) 0.22 0.04 

Croydon (S) 0.26 0.04 

Dalby (T) 0.34 0.08 

Dalrymple (S) 0.30 0.08 

Diamantina (S) 0.38 0.12 

Douglas (S) 0.30 -0.04 

Duaringa (S) 0.26 0.07 

Eacham (S) 0.26 0.04 

Eidsvold (S) 0.20 0.10 

Emerald (S) 0.28 0.04 

Esk (S) 0.24 0.03 

Etheridge (S) 0.25 0.06 

Fitzroy (S) 0.37 0.19 

Flinders (S) 0.27 0.04 

Gatton (S) 0.25 0.01 

Gayndah (S) 0.22 0.05 

Gladstone (C) 0.48 0.13 

Gold Coast (C) 0.34 0.02 

Goondiwindi (T) 0.29 0.03 

Herberton (S) 0.45 0.13 

Hervey Bay (C) 0.28 -0.02 

Hinchinbrook (S) 0.24 0.03 

Ilfracombe (S) -0.05 -0.29 

Inglewood (S) 0.22 0.06 

Ipswich (C) 0.35 0.07 

Isis (S) 0.23 0.04 
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LGA NAME Output Employment 

Isisford (S) 0.26 0.09 

Jericho (S) 0.22 0.09 

Johnstone (S) 0.29 0.05 

Jondaryan (S) 0.26 0.04 

Kilcoy (S) 0.25 0.01 

Kilkivan (S) 0.23 0.10 

Kingaroy (S) 0.27 0.01 

Kolan (S) 0.23 0.07 

Laidley (S) 0.25 0.04 

Livingstone (S) 0.27 0.01 

Logan (C) 0.38 0.06 

Longreach (S) 0.25 0.03 

Mackay (C) 0.34 0.03 

McKinlay (S) 0.25 0.08 

Mareeba (S) 0.26 0.02 

Maroochy (S) 0.31 0.01 

Maryborough (C) 0.36 0.08 

Millmerran (S) 0.42 0.19 

Mirani (S) 0.25 0.08 

Miriam Vale (S) 0.27 0.03 

Monto (S) 0.23 0.06 

Mornington (S) 0.10 -0.03 

Mount Isa (C) 0.32 0.08 

Mount Morgan (S) 0.21 -0.01 

Mundubbera (S) 0.21 0.08 

Murgon (S) 0.23 0.01 

Murilla (S) 0.23 0.06 

Murweh (S) 0.25 0.02 

Nanango (S) 0.40 0.24 

Nebo (S) 0.24 0.09 

Noosa (S) 0.31 -0.01 

Paroo (S) 0.27 0.07 

Peak Downs (S) 0.25 0.11 

Perry (S) 0.25 0.13 
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LGA NAME Output Employment 

Pine Rivers (S) 0.39 0.07 

Pittsworth (S) 0.28 0.09 

Quilpie (S) -0.19 -0.49 

Redcliffe (C) 0.31 0.02 

Redland (S) 0.32 0.02 

Richmond (S) 0.38 0.08 

Rockhampton (C) 0.32 0.02 

Roma (T) 0.13 -0.17 

Rosalie (S) 0.28 0.15 

Sarina (S) 0.31 0.02 

Stanthorpe (S) 0.22 0.00 

Tambo (S) 0.25 0.07 

Tara (S) 0.09 -0.08 

Taroom (S) 0.15 -0.01 

Thuringowa (C) 0.32 0.04 

Tiaro (S) 0.27 0.11 

Toowoomba (C) 0.30 0.00 

Torres (S) 0.15 -0.02 

Townsville (C) 0.32 0.03 

Waggamba (S) 0.22 0.14 

Wambo (S) 0.22 0.11 

Warroo (S) -0.37 -0.76 

Warwick (S) 0.29 0.02 

Whitsunday (S) 0.32 -0.02 

Winton (S) 0.25 0.06 

Wondai (S) 0.22 0.08 

Woocoo (S) 0.23 0.11 

Unincorporated Qld -0.01 -0.38 

Undefined QLD 0.45 0.11 

 

 


