Large scale export of East Coast
Australia natural gas:
Unintended consequences

A study of the national interest effects of the str ucture of
the Australian gas industry.

A report to
The Australian Industry Group and the Plastics and Chemicals

Industries Association

Prepared by the

National Institute of Economic and Industry Researc h

ABN: 72 006 234 626
416 Queens Parade, Clifton Hill, Victoria, 3068

October 2012



While the National Institute endeavours to provide
reliable forecasts and believes the material is
accurate it will not be liable for any claim by any
party acting on such information.




Contents

1.

Page no.
Executive summary [
Background and study objective 1
1.1 Background 1
1.2 Study objective 3
1.3 The LNG industry evaluated by this study 3
1.4 Why the focus on East Coast LNG? 4
1.5 Construction impacts 4
The national interest evaluation framework, indi  cators and methodology 5
2.1 The national interest test 5
2.1.1  What are the characteristics of investment proposals that
are likely to be approved 5
2.1.2  What are the national interest considerations 6
2.2 A qualification of the national interest test: The guidelines used for
this study 7
2.3 The national interest evaluation: Its importance in optimising national
benefits 8
2.4 The benefit indicator 8
2.5 A probability approach needs to be built into the evaluation framework 9
2.6 The quantification of risk — the Trigen distribution 10
2.7 The spillover impacts on other industries 11
LNG export expansion — channels of costs imposed on non-resource
industries 12
3.1 Macroeconomic resource (labour) constraints: Non-resource industry
crowding out 12
3.2 The drivers of manufacturing expansion 13
3.2.1  Economic security: Trade dependency 14
3.2.2  Economic security and the national interest: Resilience to
economic shocks 14
3.3 Microeconomic resource constraints: Industry crowding out 15
3.4 Electricity price impacts 16
The natural gas usage trade-off: Domestic alloc  ation versus export
use — the case of natural gas dependent industries 17
4.1 Natural gas dependent industries: The direct value of natural gas
availability 17
4.1.1  The importance of the local supply chain 19
4.1.2  The non-ferrous metals industry 19
4.1.3 Natural gas dependent industries: The direct value estimates 19
4.2 The input-output modelling framework 21
4.3 The input-output tables 23
4.4 The impact on the economy of LNG exports —a 50 PJ expansion 24
4.5 A 50 PJ contraction in natural gas supply to natural gas dependent
industries 24
4.6 Conclusion 25



Contents (cont.)

Page no.
The net benefits: LNG exports versus domesticg  as use — the case
of the general economy 26
5.1 The Australian production function 27
5.1.1 Thedata 27
5.1.2  The production function: Coefficient estimates and
implications 28
5.2 General economy adjustment to domestic suppression of 50 PJ of
natural gas — the electricity substitution case 29
5.2.1  The net cost of electricity substitution 29
5.3 General economy adjustment to domestic suppression of 50 PJ of
natural gas: The decline in economic activity case 31
5.4 General economy adjustment to suppression of 50 PJ of natural gas:
The electricity sector gas substitution case 31
5.5 Conclusion 33
The Australian gas market: Resources, pricesan  d risk of supply
shortage by 2040 34
6.1 The Australian natural gas market: Background 34
6.2 Estimates of reserves 35
6.3 Total Australian reserves (identified, potential and undiscovered) 37
6.3.1 Two estimates of Eastern Australian case reserves 37
6.3.2  Western Australia/Northern Territory 39
6.4 Proposed LNG plants, 2012-18 40
6.5 Gas prices: weighted average, 2007-08 to 2039-40 — the current view 40
6.6 Shale gas: A global gas revolution 41
6.7 The specification of the probability distributions 41
6.8 The outcomes for the Trigen distribution 42
6.9 The cost of natural gas ex-plant 43
6.10 The base case: No Eastern Australian LNG plants 44
6.11 The case of LNG exports 44
6.12 Conclusion 44
The net benefit of East Coast LNG expansion int  he context of
Eastern Australian demand/supply balance 45
7.1 Domestic industrial gas demand suppression in the allocation of
the burden of adjustment 45
7.2 The distribution of CO, price outcomes 47
7.3 The impact of East Coast LNG exports on the national economy:
The expected outcome 48
7.4 The range of possible outcomes 49
7.5 Conclusion 49



Contents (cont.)

8. East Coast LNG expansion: Additional downside r  isks
8.1 East Coast LNG expansion: The impact of lower LNG prices
8.2 Foregone growth benefits from expansion of the chemicals sector
8.3 The costs of adjustment when the mining boom ends

9.  Areview of current policy is urgent

Appendix A: Tables related to chapters of this repo rt

Appendix B: Input-output flow table with direct all ocation of imports —
Australia

Page no.

51
51
53
55
56

57

95



List of tables

4.1

51
52

5.3
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
7.1
7.2
8.1
Al
A2
A.3
A4
A.5
A.6
A7
A.8
A9
A.10
A.ll
A.12
A.13

A.14
A.15

B.1

Page no.
The chemical industry basic chemical multiplier 19
Estimated coefficients of the transcendental production function 28
Current electricity and gas prices in Australia: The impact of carbon
prices 29
Natural gas based electricity — cost of supply by input costs 32
Australian conventional gas resource represented as McKelvey
classification estimates as of 1 January 2011 35
McKelvey classification estimates by basin as at 1 January 2011 36
CSG resources at January 2011 36
Total Australian gas resources 36
Potential domestic use of Eastern Australian natural gas reserves 38
Projection of natural gas prices 40
The specification of the Trigen probability distribution parameters 42
Reserves and extraction probabilities 43
Trigen probability distribution parameters — domestic natural gas
suppression of the adjustment burden by sector 46
Reserves and extraction probabilities 47
The impact of lower LNG prices 52
Natural gas dependent industries response to 50 PJ suppression of
domestic natural gas demand — macroeconomic implications of
different adjustment paths 57
Gross output formation by industry 58
Total employment formation 61
General economy responses to 50 PJ suppression of domestic natural
gas demand — macroeconomic implications of different adjustment paths 64
Gross output formation by industry 66
Total employment formation 71
Eastern Australian estimates of suppressed gas demand —
No East Coast LNG 76
Eastern Australian estimates of suppressed gas demand —
East Coast LNG 77
Eastern Australian estimates of suppressed gas demand —
Impact of East Coast LNG 78
Eastern Australian estimates of suppressed gas demand —
No East Coast LNG 79
Queensland natural gas expansion — the expected net benefit on the
national economy (with year benchmarks) 80
The impact of East Coast LNG exports on the national economy:
Gross output formation by industry 81
The impact of East Coast LNG exports on the national economy:
Total employment formation 85
East Coast LNG expansion: Gross output formation by industry 80
East Coast LNG expansion: Total employment formation 92
Australia input-output flow table with direct allocation of imports 95



Executive summary

“One molecule of natural gas is chemically the same as another, but where it is found has
enormous implications for global politics.

The price of gas in the US following the shale drilling boom is now a third of that in western
Europe and a fifth of that in Asia.”

Financial Times, 17 July 2012

“Gas prices on the eastern seaboard will follow the big rises already hitting downstream
industrial users in Western Australia, says Santos chief executive David Knox.

At a Sydney forum on the future of gas, Mr Knox stated that prices in the east of between $3
and $4 a gigajoule would rise to between $6 and $9 for new domestic customers as
increasing volumes were exported.

That is the range we are talking about for anyone coming to us now,” he said. “We are
actively negotiating with a number of buyers ... and you are going to see an increase in
prices.”

Australian Financial Review, 23 August 2012

Natural gas is a fundamental source of energy for power generation, industry, consumers,
hospitals and institutions generally. In today's world of transition to greater use of renewable
energy it plays an important role in facilitating cost effective peaking power to fill the gaps
when renewable supply is not available. It is both an efficient relatively clean fuel source and
a critical feedstock for conversion by industry into value-added consumer products. Its value
to the domestic economy is very significant as the alternatives are less efficient and, in the
case of coal and oil, have significantly higher greenhouse gas emissions.

Many major projects to export Liquefied Natural Gas from Eastern Australia have been
approved and will start to operate over the next several years. This will significantly impact
the domestic supply of natural gas. In this report we do not argue against the export of LNG
but emphasise that the benefits from exporting LNG should be weighed against the benefits
of ensuring competitive supply to the domestic gas-dependent manufacturing sector. In a
market where there are sufficient reserves of the resource, as appears to be the case in
Australia, the typical response would be for additional supply to be made available to meet
domestic demand. However, due to the nature of the gas resources, their location,
limitations in infrastructure and the way in which we manage these resources, there is a
serious risk that this will not be the case. Even a temporary period without secure access to
domestic gas would have significant unintended consequences, as would a shift to LNG-
linked gas pricing. As such, it is prudent to look at the implications of these developments for
consumers and industry.

The National Institute of Economic and Industry Research (NIEIR) has made such an
assessment, reviewing the literature and conducting its own assessment of the sectoral and
macroeconomic implications of these developments. The findings are concerning.



NIEIR has found that:

. if existing plans proceed, gas exports from eastern Australia will rise from 2 million
tonnes in 2015 to 20 million tonnes in 2018, and possibly 24 million tonnes in 2023;

. the current policy framework and market settings for the Australian gas industry favour
export of LNG without a subsequent assurance of reliable, competitively priced
supplies of gas for domestic industry. Such supplies have historically been a
competitive advantage for Australian industry, and gas export revenue is insufficient to
compensate Australia for the loss of this advantage;

. natural gas is essential to a range of industries, particularly non-ferrous metals and
basic chemicals, but also plastics, pharmaceuticals, paints and cosmetics. Secure local
supply at competitive prices is a fundamental requirement for the continuation of a
significant part of production and the development of new investment in these
industries;

. contracts for the long term supply of gas to domestic industry have ‘evaporated’ as a
consequence of export commitments;

. Australia has only a few years before significant economic loss is likely to be felt from
the failure to secure an affordable supply of natural gas to domestic users;

. domestic gas users are increasingly being offered “surplus” gas volumes and prices
that do not reflect domestic supply, demand or extraction costs, but are instead linked
to East Asia’s LNG market — the highest-priced gas in the world. This is a radical
reshaping of the domestic gas market, constraining supply (in the near term at least)
and driving prices to high (and for many industries uneconomic) levels;

. current gas production and proven reserves will need to expand dramatically in order to
support the LNG expansion without significant large scale suppression of gas use on
the domestic economy. While the total gas resource is thought to be very large, proving
up additional resources and developing them will take time and faces community
opposition and other barriers. To ensure gas availability for domestic users, the
management of reserves and their supply to market needs attention if domestic needs
are not to be overlooked in the rush to export this valuable resource;

. there are important opportunities to expand use of gas in industrial production and
electricity generation, but even so domestic consumers cannot make use of the whole
gas resource. There are worthwhile benefits to pursue from exporting gas production
beyond these needs. But each petajoule of natural gas that is shifted away from
industrial use towards export, whether because of tight supply or uneconomic pricing,
means giving up $255 million in lost industrial output for a $12 million gain in export
output. That is, for every dollar gained $21 is lost. This increases to $24 when
economy-wide impacts are taken into account;

. the dramatic shift in the domestic gas market will have wider impacts well beyond the
gas intensive industries:

. increased operating costs for gas-fired electricity generators due to high gas
prices. Such generators would see cost increases three times greater than those
currently resulting from the carbon tax. Wholesale electricity prices would thus
rise, and the viability of new gas-fired generation would suffer. These plants
already play an important role in the electricity market for both peak power and



base load. That role is expected to grow to meet emissions reduction targets and
provide backup for expanding renewable generation;

. some substitution away from gas towards electricity by business and households,
to reduce their exposure to rising gas prices. This would still leave their costs
higher than at present, and would raise greenhouse emissions;

. a slow-down of general economic activity resulting from impacts of the tighter gas
supply and higher costs for gas and electricity;

the expected economic response to the East Coast LNG expansion will involve a
combination of the adjustments above. As a result, modelling indicates that, by 2040
the gross production benefit for East Coast LNG expansion will be $15 billion annually,
in 2009 prices. However, taking into account the negative effects of adjustment on
other sectors, annual GDP will be $22 billion lower than it would be with secure and
affordable gas. An alternative ‘benefit indicator’ used for this study, which combines
private consumption, tax receipts and net national product, will be reduced by $46
billion;

under current policy settings and market structures, the unwanted consequences of the
significant boom in LNG exports will persist even if, as is likely, adequate natural gas
reserves exist and are brought to market; and

there are substantial further risks that would lead to even greater costs if realised.
These risks include:

(i) LNG prices may be lower than currently expected. While this would reduce the
extent of domestic price rises, it would also reduce gross export benefits while
leaving domestic supply constrained in the short-to-medium term by contracted
export commitments; and

(i)  industry will likely be unable to grow without secure affordable gas supplies,
leading to additional damage.

The rules of thumb developed in this study for these additional effects are:

for every 1 per cent reduction in the LNG price the economy-wide benefits from LNG
exports will be reduced by approximately 2 percentage points. This stems mainly from
the fact that tax receipts and domestic profits will be disproportionately impacted.
Foreign interest payments and repayment of debt will still have to be paid; and

for every $1m of existing chemical industry output that is saved by increased natural
gas supply there is another $1m of output that can be obtained by using the
competitive advantages for domestic natural gas availability in general, and natural gas
liquids in particular.

The likely consequences of the current policy and industry settings on natural gas export are
serious for both industry and households. There is an urgent need for more recognition of
these impacts, and for a debate on how they can be prevented, alleviated or adapted to.
LNG export is a positive for Australia as long as it proceeds without significant harm to the
domestic sector and with confident assurance of domestic supply.



1. Background and study objective

1.1  Background

Natural gas is an essential input to value creation and productivity in many of Australia’s key
industries. If the supply of natural gas is threatened or, short of this, confidence in its ready
availability at competitive prices is weakened, so too are the industries that use the gas as a
raw material or fuel. Current developments in Queensland, focusing on LNG exports, are
threatening Eastern Australia’s gas-dependent industries by weakening confidence that gas
will be available at competitive cost.

In this report we do not argue against the export of LNG but emphasise that the benefits from
exporting LNG should be weighed against the benefits of ensuring competitive supply to the
domestic gas-dependent manufacturing sector. Our work indicates that the national benefit
from the supply of gas to the many industries that are involved is many times the gain due to
export of the same quantity of gas.

Taking these benefits into account, from the beginning the Western Australian Government
was active in ensuring that domestic use of the offshore North West Shelf gas resource was
to be protected. The Government explicitly committed to actively ensuring that this would be
the case. The provisions of the original LNG Act drafted in the 1970s to pave the way for
Australia’s first LNG export project are specific in the way the reserves are to be used for
both export and domestic users. Two sections of the Act indicate this.

“Notification of additional reserves of natural gas

20. If the Joint Venturers discover reserves of natural gas additional to those required
for their commitments contemplated in recitals (c) and (d) of this Agreement
during their exploration programme in the offshore Dampier region (carried out
under the provision of the Petroleum (Submerged Lands) Acts), which in the
opinion of the Joint Venturers are capable of commercial development the Joint
Venturers shall —

(@ notify the Minister of the extent and nature of such additional
reserves;

(b) having regard to the State’s desire for the petrochemical industry to
be established in Western Australia, investigate the processing of all
or part of such natural gas for use as petrochemical feedstock; and

(c) enter into discussions with the Minister concerning the utilisation of
such natural gas.”

“Marketing authorisation

42. The State authorises the Joint Venturers and each of them subject to the
provisions of this Agreement and pursuant to recital (c) hereof to sell gas to the
State Energy Commission and pursuant to such gas agreements with the State
Energy Commission —

(&) to market gas in the Pilbara to each of their affiliated companies and
to major industrial customers who use more than 28 000 cubic metres
of gas per day;



(b) to sell or supply gas to each of their affiliated companies anywhere in
Western Australia;

(c) to construct, finance and operate gas transmission pipelines to each
of their customers in the Pilbara.”

The benchmark price for domestic sales from the Joint Venture was set with a high weight
given to domestic cost levels and competitiveness.

In terms of new fields in this century, the Western Australian Government has imposed a
reservation policy where 15 per cent of the natural gas reserves are required to be used for
domestic purposes.

The case is very different for Queensland. As of 2012 three major LNG plants are under
construction in Gladstone on the Queensland central coast. These projects have been
approved to proceed without any conditions or arrangements being put in place to generate
supply at competitive prices to domestic gas users, whether they are heavy industrial users,
commercial business, electricity generators or households.

With the advent of LNG projects the situation changed quickly for Queensland domestic gas
customers and increasingly for large users across the east coast. Previously users were
offered long-term contracts with predictable price settings. They could undertake long-term
investments underpinned by a secure and cost-stable energy supply.

Currently, long-term contracts have “evaporated” as the first priority of gas producers is to
secure supply for their LNG plants. Domestic customers feel the domestic market is now the
residual sector, allocated what is surplus to requirements for the LNG plants, a reality which
will become obvious once existing gas contracts end. Medium-term, let alone long-term,
security of supply is no longer guaranteed. Domestic customers are now faced with the
expectation having to pay the “net back” LNG price for natural gas, involving most probably a
significant increase in price and, more importantly, the introduction of considerable price
uncertainty derived from the unpredictability of the world gas market.

Admittedly, it is difficult to be precise about the calculation of ‘net back’ prices. Because of
the variation in contract arrangements between LNG projects, the concept of a world LNG
price is difficult to apply and actual prices will be determined by specific contract provisions.
The provisions may or may not relate to LNG prices from other sources, either in Australia or
overseas.

However, the concept of a domestic gas price based on a ‘net back’ price for LNG may not
be the only factor leading to increased and more variable prices. Domestic consumers
expect that the large impact of LNG demand on reserves will force domestic supply to be
sourced from fields with higher extraction costs and, therefore, higher domestic cost. Since
the majority of gas reserves are leased by interested parties focussed on LNG, it now
appears likely that the domestic customers will be matched to the marginal increment in
gross supply costs.

This is an extraordinary state of affairs given the scale of the projects and scale of the impact
on the existing Australian identified reserves of natural gas. In the application of the national
interest test to the projects which governments are obliged to do as manager of the resource
on behalf of the community, it appears unlikely that the impacts of the LNG projects on
domestic gas using industries have been considered to any great extent. This has been done
in private sector reports, such as “Carbon Market Economics — The Impact of Liquefied
Natural Gas on Queensland Gas markets and Gas Users”, March 2010, with to date little
impact in changing arrangements.



Australian natural gas (identified and potential) reserves are owned by the Crown which
obliges the government of the day to determine when and how the resources are to be used.
In exercising this duty, the government has a responsibility to optimise the benefit which
current and future generators obtain from the extraction of the resources. Under the
Australian constitution there are Federal/State Government jurisdiction issues as to who is
responsible, but the reality is that all areas of Government need to cooperate to solve the
problem.

1.2  Study objective

Accordingly, the study objective is to:

(i) outline a framework for testing the national interest benefit of Eastern Australian LNG
projects that should be applied by the responsible Governments;

(i) apply the framework to assess the net benefits that are likely to be obtained from the
current projects under the current terms and conditions of their approval; and

(i) evaluate the impact of alternative terms and conditions, in terms of assessing whether
or not the net benefits assessed in (ii) can be significantly increased.

In short, this report complements the Carbon Market Economics (CME) report by quantifying
the macroeconomic costs of a less than satisfactory (that is deficient) national interest
evaluation and appropriate complementary policy design.

1.3  The LNG industry evaluated by this study

The LNG industry evaluated by this national interest evaluation is LNG exports from
Queensland. The question at issue is whether Australia will obtain a net benefit from
expected exports of LNG from Queensland. The expansion profile assumed in the
guantitative analysis of the issue is:

Exports of LNG from Queensland
(million tonnes)

2015 2
2016 15
2017 18
2018 20
2019 20
2020 20
2021 20
2022 20
2023 24

In simple terms, therefore, the study will attempt to answer the question of whether or not
Australia will obtain a net benefit from 24 million tonnes per annum of natural gas export from
Queensland.



1.4  Why the focus on East Coast LNG?

The focus on East Coast LNG is because:

(i) the Western Australian market is not connected to the integrated gas market of the
Eastern Australian states (which for this purpose include South Australia but not the
Northern Territory) and

(i)  Western Australia has a domestic reservation policy for natural gas and the eastern
states do not.

Because of the inter-connection between the eastern states’ markets, the East Coast LNG
plants will affect the majority of the Australian economy.

In short, given the conditions under which the Queensland projects were allowed to proceed,
it is these projects that are most likely to fail a comprehensive national interest test.

1.5 Construction impacts

This study focuses on the production impacts on the economy. The construction impacts of
new capacity required to support the changes is ignored as there is no suggestion that the
LNG projects should not proceed but the focus should be on ensuring there is ample gas for
the domestic sector.



2. The national interest evaluation framework, indi cators
and methodology

Under Australian law, Australia’s petroleum (including natural gas) resources (and mineral
resources) are owned by the Crown, in some cases in the right of the states and territories
and in some cases in the right of the Commonwealth. In the words of the Productivity
Commission, governments should exercise stewardship over Crown resources, managing
them to achieve maximum overall benefits for the community. As the Productivity
Commission notes, management should not simply be focussed on economic benefits but
should also take into account objectives such as the protection of health, the environment
and heritage. In general terms, the governance requirement is expressed as the
Government’s responsibility to make decisions on:

. how;
. when; and

. on what terms,
the petroleum resources are extracted, in terms of maximising the national interest.

Although the national interest test is required in legislation, for example, for assessing foreign
investment proposals, Australian Governments have not explicitly stated what guidelines
should be applied in balancing the economic, environment, strategic or social interests that
constitute the national interest. While this allows regulatory bodies to operate with maximum
flexibility, it also shields their decisions from evaluation in terms of explicit criteria.

2.1 The national interest test

The latest statement on the national interest test was made on behalf of the Australian
Government by the Treasurer.® The statement applies to foreign investment but would be
equally relevant to resource management decisions, and not only for the reason that most
resource management decisions have a foreign investment component. The statement runs
as follows.

2.1.1 What are the characteristics of investment pr  oposals that are likely to
be approved

The Government is making sure investments are not contrary to the national interest. If an
investment is contrary to the national interest, the Government will intervene. This occurs
infrequently.

What is contrary to the national interest cannot be answered with hard and fast rules.
Attempting to do so can prohibit beneficial investments and that is not the intention of our
regime. Australia’s case-by-case approach maximises investment flows while protecting
Australia’s national interest.

' The Treasurer of Australia, “Australian Foreign Investment Policy”, January 2012.



2.1.2 What are the national interest considerations

Assessing the national interest allows the Government to balance potential sensitivities
against the benefits of foreign investment.

The Government determines national interest concerns case-by-case. We look at a range of
factors and the relative importance of these can vary depending upon the nature of the target
enterprise. Investments in enterprises that are large employers or that have significant
market share may raise more sensitivities than investments in smaller enterprises. However,
investments in small enterprises with unique assets or in sensitive industries may also raise
concerns.

The impact of the investment is also a consideration. An investment that enhances economic
activity — such as by developing additional productive capacity or new technology — is less
likely to be contrary to the national interest.

The Government typically considers the following factors when assessing foreign investment
proposals.

National Security

The Government considers the extent to which investments affect Australia’s ability to
protect its strategic and security interests. The Government relies on advice from the
relevant national security agencies for assessments as to whether an investment raises
national security issues.

Competition

The Government favours diversity of ownership within Australian industries and sectors
to promote healthy competition. The Government considers whether a proposed
investment may result in an investor gaining control over market pricing and production
of a good or service in Australia. For example, the Government will carefully consider a
proposal that involves a customer of a product gaining control over an existing
Australian producer of the product, particularly if it involves a significant producer.

The Government may also consider the impact that a proposed investment has on the
make-up of the relevant global industry, particularly where concentration could lead to
distortions to competitive market outcomes. A particular concern is the extent to which
an investment may allow an investor to control the global supply of a product or
service.

The Australian Competition and Consumer Commission (ACCC) also examines
competition issues in accordance with Australia’s competition policy regime. Any such
examination is independent of Australia’s foreign investment regime.

Other Australian Government Policies (Including Tax )

The Government considers the impact of a foreign investment proposal on Australian
tax revenues. Investments must also be consistent with the Government’s objectives in
relation to matters such as environmental impact.



Impact on the Economy and the Community

The Government considers the impact of the investment on the general economy. The
Government will consider the impact of any plans to restructure an Australian
enterprise following an acquisition. It also considers the nature of the funding of the
acquisition and what level of Australian participation in the enterprise will remain after
the foreign investment occurs, as well as the interests of employees, creditors and
other stakeholders.

The Government considers the extent to which the investor will develop the project and
ensure a fair return for the Australian people. The investment should also be consistent
with the Government’s aim of ensuring that Australia remains a reliable supplier to all
customers in the future.

Though the national interest is defined broadly, possible negative spillover effects of any
specific investment on other industries are not explicitly considered.

2.2

(ii)

(iii)

(iv)

v)

A qualification of the national interest test: The guidelines
used for this study

Net economic benefit

The project should make a significant net benefit to cumulative economic activity over
its life including the construction phase.

Significant medium-term benefits

In order to ensure that the benefits are not delayed beyond the living spans of a
significant proportion of the current living population, at least one third of the net
benefits should be achieved within the first 10 years of the life of the operations of the
project.

Strengthening the skill base of the economy

The project should, net, strengthen the skills base of the economy as measured by the
skill intensity of demand for labour.

There is a significant net impact on Governmen  trevenues

In order for the benefits of resources to be distributed to the broader community,
Governments need a significant revenue base to distribution. Therefore, a necessary
requirement would be that the discounted Government revenue from the project be
greater than what would be achieved from an expansion in the general economy.

Australia’s economic security

One requirement here, in general terms, would be for the economy to be able to
withstand negative economic shocks better than would have been the case in the
absence of the project. Australia’s relatively secure open economy is subject to shocks
in the form of sudden and adverse movements in terms of trade (commodity prices)
and the exchange rate. It is desirable, therefore, that the project should reduce the
economic costs of adverse commodity prices and exchange rates.



(vi) Australian political security is enhanced

It is desirable that the project should not promote economic dependence on any
particular trade partner or closely-allied group of partners.

2.3  The national interest evaluation: Its importan  ce in optimising
national benefits

The decision to allow an individual LNG project to proceed or not, in terms of the national
interest test, would depend on whether or not the expected net economic, environmental and
security outcomes are significantly positive. The project would only be allowed to proceed if
it was deemed likely to yield greater national benefit compared to denial of approval.

In most cases, however, it will not be a simple case of a go/no go decision. The national
interest evaluation process will frequently identify negative outcomes which can be remedied
either by changes in the particular project or by more general policy changes, unrelated to
the particular project, which will increase the benefits generated by the project. These
complementary policies or other changes may change the status of a project from ‘no go’ to
a strong positive national interest return, and will frequently include strategies to minimise the
costs which the project imposes on other industries. A rigorous national interest evaluation
process is therefore in itself an instrument to maximise national benefit.

2.4 The benefit indicator

After the design of the national interest evaluation framework, the next most important
decision is the selection of the core indicator for evaluating net benefits. In general terms the
benefit indicator selected should measure that part of the flow of production that is available
to support expenditures in the national economy that directly contribute to welfare/happiness.
In the absence of direct measures of welfare, it is usual to concentrate on the flows of funds
available to citizens for expenditure on meeting their needs and wants. We are therefore
seeking within the constraints of available data for a benefit indicator of sustainable
consumption.

A range of indicators is commonly used when measuring the impact of an investment on
economic activity, including:

. gross domestic product;
. gross national product (gross domestic income); and
. net national product (net domestic income).

The bracketed name is what the series is now called in the Australian National Accounts.
The original names are retained in this study because they clearly signal that the indicators
have the same status as GDP whereas the new names imply a lower status. Gross domestic
product is the value added generated in a given jurisdiction, irrespective of where the income
is distributed. Gross national product (gross domestic income) is GDP less that part of GDP
that is distributed to foreign residents or companies in the form of interest, dividends and
undistributed income. Net national product is gross national product less that part of value
added that is allocated to depreciation expenses. The last is the most appropriate to use in
evaluating the benefits of investments in the gas industry for two reasons.

. high foreign ownership in the industry (one of the three LNG export terminals currently
under construction at Gladstone is wholly overseas owned and the other two are joint
ventures with substantial overseas participation); and



. very high depreciation charges (the bulk of depreciation expense occurs in the first half
of the project life and much of it is returned overseas to repay debt).

Because of overseas ownership and high depreciation, the GDP indicator gives a very
misleading indication of the benefits of LNG plants.

Given a regard for national welfare, the benefit indicator on which all national interest
evaluations should be based should be either net national product (net disposable income) or
direct estimates of sustainable private and public consumption expenditure impacts, which
can be approximated by consumption expenditure plus total taxation revenue. Both NNP
and consumption plus tax revenue are reasonably good proxies for sustainable consumption.
Accordingly, for this study, the benefit indicator is taken to be an average of the two
measures, that is, the sum of NNP plus private consumption expenditure plus taxation
revenue divided by two.

2.5 A probability approach needs to be builtintot  he evaluation
framework

A probability approach is required for this study and for testing the implications of a project’s
approval by regulators. For this study a range of parameters have to be quantified with
values around which there is a great deal of uncertainty not only in terms of current settings
but also what the values may be over a 20 to 30 year time horizon.

Regulators are able to assess more accurately current information in regard to particular
projects if only for the reason that it will be contained in the supporting documentation
required for the approval process. In terms of the future values of required parameters, this
will require judgement based on the best available current information. In this case, it would
be useful for regulators to adopt a probability approach which requires the explicit setting of
the characteristics of the probability distribution around key parameters.

This also fits into the general bottom line reality of assessments. Because of uncertainty, the
best that any national interest assessment can conclude is that “on the balance of
probabilities it is concluded that ..... ". By specifying probability distributions of the key
parameters that determine the overall outcomes, the degree of uncertainty surrounding a
decision for a project to proceed or not, or surrounding the conditions imposed on project
approval, can be communicated to the general public. This eliminates the need for regulators
to have a non-transparent and flexible definition of how the national interest is to be
assessed.

Further, it can be more difficult to interrogate modelling results, and minor differences in
assumptions can lead to big differences in outcomes. This worry is blunted if a probabilistic
framework is adopted since, if results are sensitive to certain parameter specifications, this
will be indicated by a high probability distribution range around the bottom line evaluation
indicators.

In the present study, all relevant data and relationships used in the calculations for the
national interest evaluation are included to readers to cross check the conclusions.
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2.6 The quantification of risk — the Trigen distrib ution

For this study the probability distribution selected to quantify risk is the Trigen distribution.
This distribution is selected because its parameters are easily related to the conditions that
the probability distribution is describing.

To apply a Trigen probability distribution five parameters have to be specified. They are:

(i)  the lower bound of the parameter/indicator;

(i)  the mode value of the parameter/indicator;

(i) the upper bound value of the parameter/indicator;

(iv) the probability that values less the lower bound values will be taken; and

(v) the probability that values less than the upper bound value will be taken.

The approach will be illustrated for perhaps the most important input indicator for this study
which has a high level of uncertainty. This indicator is the total remaining identified and
undiscovered reserves of natural gas. As shorthand, these reserves are often referred to as

remaining reserves. Chapter 6 below nominates the lower bound and upper bound values
based on the estimates of others.

Figure 2.1: Trigen probability distribution for re maining reserves

Relative frequency

Lower bound Mode Upper bound
value value value

S 72

X1 Xo X3 Remaining
reserves (PJs)

Figure 2.1 illustrates this case. Remaining reserves are measured in petajoules (PJs). The
remaining reserves, in terms of lower bound (x;), mode (x;) and upper bound values (x3) are
selected on the best available information. If the upper bound probability is set at 100, then
there will be no shaded area for the upper bound value. However, if it was considered that
the probability of finding more reserves than the upper bound value, then the upper bound
probability might be set at 80 per cent with the shaded area in the figure representing a
probability of 20 per cent.
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The same concepts apply to the lower bound values. For this study the lower bound
probability is set at zero, meaning that there is no probability of the lower bound value taking
lower values.

The mode can be selected on the basis of whether an upward or downward bias is to be
imposed after consideration of upside and downside risks.

Figure 2.2 illustrates the case where the downside risks are considered dominant. Also, the
lower bound probability is set at zero.

Figure 2.2: Trigen probability distribution for re maining reserves

Relative frequency

Lower bound Mode Upper bound
value value value
X1 Xo X3 Remaining

reserves (PJs)

2.7  The spillover impacts on other industries

A deficient national interest test would focus on the value of a project with little or no testing
of the implications for other industries.

Comprehensive economic national interest testing examines how the project will impact other
industries both positively and negatively. Comprehensive national interest testing, therefore,
focuses not on the gross benefit of a project but the net impact after taking into account both
negative and positive impacts on other industries.
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3. LNG export expansion — channels of costs imposed
on non-resource industries

LNG expansion can impose costs on other industries. Although a range of transmission
channels may be relevant, the costs generally take the form of reductions in the level of
output in other industries, sometimes referred to as crowding out. In a fully-employed
economy some level of crowding out is inevitable if new projects are to proceed; the question
is then whether the benefits from the new project exceed those lost through crowding out. In
economies which are less than fully employed opportunities may exist to resource the new
project without crowding out, in which case the potential benefits are considerable. However,
there is also a possibility that projects will be implemented in ways which cause unnecessary
crowding-out.

The discussion here is in qualitative terms and takes LNG expansion as a particular case of
resource industry expansion. Although agriculture is also a resource industry, in the context
of this chapter the term exclusively applies to the resource extraction industry. In ABS
terminology the resource extraction industry is called mining and includes all activities which
extract subsurface mineral resources other than water.

3.1  Macroeconomic resource (labour) constraints: N on-resource
industry crowding out

Macroeconomic resource constraints apply to any LNG project planned for an economy
which would otherwise be operating with full utilisation of resources, or which would reach full
resource utilisation in the event of the project proceeding. Full utilisation can apply in both the
construction and production phases of the project, and may apply to the economy as a whole
or to particular inputs or geographic areas. If the project is to divert inputs from other uses
the following tests must return positive answers if the project is to yield net benefits at the
national level. (The tests are specified in terms of labour, but can be re-phrased to apply to
any other diverted inputs such as office space). The first test is relatively simple: gross
product, real wages and Government tax per hour worked by marginal workers transferred
into the project are greater than gross product, real wages and taxes per hour worked by
marginal workers in the industries from which they are displaced. The second test recognises
that labour displacement will be accompanied by a gradual process of capital displacement,
particularly during the construction phase, during which capacity-enhancing investment in the
non-resource industries will be crowded out by resource project investment. The second test
requires that the foregone productivity-enhancing effects of the crowded out investment does
not reverse the first test.

Though these tests are conveniently specified in terms of labour, it should be remembered
that Australia has a long history of alleviation of labour shortages through increased
immigration. The chief concern, therefore, has to be crowded-out investment.
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3.2  The drivers of manufacturing expansion

Relative costs are important in the sense that manufacturing will contract if there is too great
a gap between domestic and foreign costs of production. However, even if relative costs are
comparable and Australian products have a price edge (as when the actual $A/$US
exchange rate is below its Purchasing Power Parity level) manufacturing expansion still
depends on producers’ ability to gain a competitive edge by product differentiation in terms of
the design, functionality, durability, etc. of their products. This requires years of lead time in
research and development and marketing efforts and also requires time to finance innovation
and new capacity involving the latest technology and so on. The efforts of a firm to adopt
best practice production technology, innovate via research and development expenditures
and develop new markets are all part of either achieving competitive edge product
differentiation or identifying opportunities for greater exploitation of existing advantages.

In the typical manufacturing industry the individual producer creates or maintains a market
while in the resource extraction industry the producer responds to the market. This is why
differentiated product manufacturing is riskier than most other industries. An important aspect
of this higher level of risk is that differentiated product manufacturers have to create their
own finance for expansion whereas in resource extraction industries this finance is delivered
by the market.

At the macroeconomic level the different drivers of the resource extraction industry versus
manufacturing expansion can lead to a conflict between manufacturing expansion and
equivalent resource extraction industry expansion that is unrelated to issues of national
resource availability. This is because the higher terms of trade effect associated with
resource extraction industry expansion crowds out manufacturing activity through exchange
rate impacts. The converse negative impact on the resource extraction industry from
manufacturing expansion is much weaker because manufacturing expansion does not
influence the terms of trade.

The most important dynamic is one of cumulative causation. Success in sustained
manufacturing expansion depends on an uninterrupted sequence of steps that are resourced
adequately and are consistent with market requirements.

Periods of highly over-valued exchange rates associated with elevated resource extraction
industry activity intensity are very destructive for manufacturing. This is because high
relative costs, in conjunction with already high risks, lead producers to curtail or end new
development initiatives. Research and development (R&D) is scaled back and capacity
expansion and replacement decisions are postponed, which leads to producers falling further
behind their competitors in other countries. When the period of elevated resource extraction
investment ends and the exchange rate falls back to cost parity levels domestic competitors
are too far behind to restart R&D programs or even, in some cases, to undertake the
replacement investment required to ensure long term business sustainability. The same
adjustment process occurs, though less severely in terms of the long run negative outcomes,
for other trade-exposed industries such as differentiated agriculture, high value business
services industries, tourist industries and export-oriented segments of the health and
education industries.
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In general, a floating exchange rate protects the resource extraction industry in both the
expansion and stability phase of the resource price cycle. For manufacturing and other trade
exposed industries, positive stimulus to growth mainly comes in periods of low resource
prices and hence low exchange rates. However the strength of this positive stimulus to
growth is likely to be weak under the following conditions:

(i) if the period of low commaodity prices corresponds to a period of relatively low world
growth and low expectations of future growth; and

(i) if a history of high exchange rates during past mining booms has generated
expectations of future episodes, leading potential investors to discount the benefits of a
current relatively low exchange rate heavily when they calculate the expected future
returns on investment. They will not expect the exchange to remain low for very long.

Repeated episodes of resource extraction industry expansion lead to expectations of
increasing volatility and the requirement of high short-term returns on investment.

National interest testing of a project’s impact on economic security should cover a number of
components, including, inter alia trade dependency and resilience to economic shocks.

3.2.1 Economic security: Trade dependency

It is not in an exporting country’s national interest to become over-dependent for its exports
on any other country. Over-dependence means that if the importing country’s economic
prospects decline rapidly it will force a significant decline in economic activity on the
exporting country. There is also a risk that such trade dependency might be used by the
importing country to force political and economic decisions on the exporting country even
when they are costly in terms of the latter’s national interest.

3.2.2 Economic security and the national interest: Resilience to economic
shocks

One of the economic security components of national interest evaluation is the resilience to
economic shocks test. If project proceeds, the project should not increase the security risk of
the economy to a negative economic shock and, in particular, an exchange rate shock.

The one thing that is certain about any period of strong expansion in resource development
is that it will end. More often than not the ending will be characterised by a rapid fall in
commodity prices, closely followed by a fall in the exchange rate. This will lead to a widening
of the current account deficit which in the Australian case is likely to be unsustainable given
that, even with relatively high terms of trade, Australia’s current account deficit is likely to be
around 5-8 per cent of GDP circa 2016-2020.

The national interest evaluation would require that the following questions be answered.

(i) What is a plausible lower limit for commodity prices at the end of the current resource
extraction industry expansion?

(i)  Assuming that the exchange rate falls in proportion to the commaodity price fall, what
would be the direct impact on:

. domestic inflation rates; and

. the current account deficit?
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(i)  How much will national economic activity have to contract to return the inflation rate to
desired levels? (The assumption here is that increases in unemployment rates are
required to reduce the rate of growth of nominal wages and hence of costs and prices.)

(iv) Interms of (iii), does the project under consideration increase or reduce the contraction
in economic activity necessary to bring inflation under control during a period of falling
exchange rates?

(v) To what extent are import and export responses to the exchange rate devaluation likely
to reduce the initial current account deficit after a reasonable time, say three years?
What will be the contribution of the project to these responses?

(vi) Given the outcome of (v), what is the contraction in output required to restore the
current account deficit to sustainable levels?

(vii) Given the outcome of (vi) does the go-ahead of the project under evaluation add to or
reduce the contraction in economic activity required to restore the current account
deficit to acceptable levels?

The national interest test would then compare the calculations from (iv) and (vii). If one or
both answers were negative the project would fail the national interest test because it
reduced the resilience of the economy to economic shocks. Failure of these tests means that
the project could increase the contractions in the level of general economic activity required
to achieve satisfactory inflation or balance of payments outcomes during the last phase of an
episode of elevated resource expansion, the period of the return to stability.

3.3  Microeconomic resource constraints: Industry c rowding out

As distinct from macroeconomic resource constraints, microeconomic resource constraints,
resulting from projects proceeding, can impose costs on specific industries by limiting the
growth in, or reducing the availability of, key resource inputs which cannot be effectively
substituted with other inputs. In this case the industries affected have no option but to
reduce actual or planned output in proportion with the actual or expected reduction in key
input supply — a process which can easily lead to unemployment of other inputs.

For the case of LNG projects requiring large scale access to natural gas reserves, the impact
on the future availability of gas will affect actual and expected investment, output and
employment decisions in directly affected industries, especially heavy industry and electricity
generation.

The chemical and alumina industries depend on the availability of gas at competitive prices.
One or two LNG projects may not undermine confidence in the future availability of gas
provided that expected gas reserves are adequate. However, with three and perhaps four
additional LNG plants to come online over the next few years, along with projected
expansion in the capacity of these plants, it is becoming clear that the combined claims on
gas resources may lead to gas supply constraints in the eastern Australian gas market which
will almost certainly lead to increasing expectations of real gas cost rises as higher costs of
extraction are encountered in exploiting Australia’s remaining resources of natural gas. The
expectation of rising gas prices will reduce the willingness of producers in the chemical and
alumina industries both to maintain the competitiveness of their current plants and to invest
in additional capacity. This change in expectations could trigger a long-term decline in these
industries which will be accelerated if expectations of gas shortages to domestic users take
hold.

Because of the importance of the downstream gas-user industries in Australia’s industrial
structure and their recent growth performance, the impact of LNG export proposals on
domestic users would have to be at the centre of any national interest evaluation for any
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valid determination of net project benefits. The critical indicator to focus on in this
component of the national interest test is the ratio of annual natural gas demand (including all
approved LNG plans) to estimated remaining reserves. If this ratio falls below acceptable
levels then substantial microeconomic crowding out is likely to eventuate at some point over
the project’s life.

Microeconomic crowding out is analysed in Chapters 4 to 7 below.

3.4  Electricity price impacts

A further avenue of impact from LNG expansion lies in the implications for wholesale
electricity prices that result from greatly elevated natural gas prices. Gas powered
generation already plays a significant role in the electricity market, particularly in meeting
peak demand, and its role is expected to grow both to provide backup to variable renewable
generation and to provide relatively low-emissions base load. At peak times highly
responsive Open Cycle Gas Turbines (OCGT) frequently set the wholesale price in the
National Electricity Market and increased fuel costs can be expected to flow directly through
to higher prices in that market. A 2010 AGL study found a $35 per megawatt hour difference
in the marginal running costs of OCGT between a gas price scenario of $3.60 per GJ and
one at $6.75.> These increases will flow through to almost all consumers, while those
businesses who have moved to insulate themselves from rising electricity prices by installing
highly efficient gas-fired cogeneration systems in recent years will find themselves subject to
the same fuel price pressures.

2 paul Simshauser, Tim Nelson and Thao Doan, The Boomerang Paradox, Part 1 (October 2010)

http://www.aglblog.com.au/wp-content/uploads/2010/10/No.17-Boomerang-Paradox-Final-Oct-20101.pdf.
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4.  The natural gas usage trade-off: Domestic alloc  ation
versus export use — the case of natural gas
dependent industries

Central to the application of the national interest test will be the direct economic value of a
given quantity of natural gas from LNG exports versus the economic value of the same
guantity of gas produced from domestic use. The net value of this comparison is a key
estimate because:

(i) itindicates the cost of supply shortages if the export of gas has supply preference over
domestic users; and

(i)  a high economic value for gas for domestic use entails that it is in the national interest
that confidence in the adequacy of future domestic gas supplies at competitive prices
ought not to be undermined by inappropriate exports.

The value of the trade-off will be assessed from two perspectives, namely:

(i) gas dependent industries; and

(i)  the non-resource economy excluding agriculture and mining.

The case of natural gas dependent industries is considered in this chapter and the broader
economy-wide industry effects will be considered in the next chapter.

Natural gas dependent industries are industries where a large part of total output depends on
the availability of natural gas at relatively low prices. These industries are the chemical
sector and the non-ferrous basic metals industries (particularly alumina production).

To calculate the net value trade off for a given quantity of natural gas we estimate the value
of current output of these industries that, in the long-term, would be curtailed if the supply of
natural gas to these industries ended, or alternatively if supply was available only at such
prohibitive prices that the industries became uncompetitive and retreated offshore.

4.1  Natural gas dependent industries: The directv  alue of natural
gas availability

The chemical sector consists of the following major industries:

. basic chemicals;

. paints;

. pharmaceuticals;

. soap and detergents;
. cosmetics;

. other chemicals;

. rubber products; and

. plastic products.
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There are other industries where the dependency on natural gas is high enough to justify the
assumption that a substantial part of these industries, in the current environment, would not
exist without reliable supplies of natural gas at competitive prices. These industries include
glass and cement. The electricity sector is also becoming dependent on natural gas for peak
power generation and increasingly for base load; this dependence will likely increase with the
growth of renewables. The concentration of the present study on non-ferrous metals and
chemicals to assess the cost of diversion of gas to LNG exports does not imply that other
industries are unaffected. As long as the other affected industries have smaller economic
values for gas the marginal cost of gas diversion is determined by the analysed industries.

The assumption in this study is that if natural gas was no longer available, the bulk of the
basic chemicals industry would cease to operate, not necessarily overnight, but over time.
The basic chemical industry was established in Australia before adequate supplies of natural
gas became available. However, this was driven by factors including security objectives
arising during and from World War Il and high levels of tariff protection and subsidies. These
no longer exist. More importantly, it was established at a time when other countries with
large scale chemical industries also had limited or no supply of natural gas. The widespread
availability of natural gas over the last half century has meant that the technological base of
the industry has changed radically so that now a world competitive industry perforce relies on
natural gas.

Other industries in the chemical sector rely on the presence of a local basic chemicals
industry at the head of their supply chain and part of these industries would not exist without
the availability of domestic basic chemical products. Accordingly the basic chemical industry
generates a supply multiplier through the rest of the chemical sector. The question is how big
is this multiplier effect? This multiplier effect was estimated by the following steps:

(i)  using input-output table $m flows to calculate the share of product from the basic
chemical industry used in the other seven chemical industries listed above as a
percentage of output of each industry;

(i)  find the industry with the highest share of basic chemical products and nominate that
share of this industry that would not exist in the long-run without the local availability of
supply from the basic chemical industry. This nomination is termed the maximum basic
chemical industry dependency ratio;

(i) extend this nomination to the other chemical industries dependent on the basic
chemical industry as the maximum basic chemical industry dependency rate multiplied
by the basic chemical input share of the industry being estimated, divided by the basic
chemical industry input share from (ii), or for that industry with the maximum basic
chemical industry dependency ratio;

(iv) divide the results from (ii) for each industry by the basic chemical sector industry; and

(v) sum the results of (iv) across all the chemical industries to give the basic chemical
industry multiplier, with a multiplier of unity for the basic chemical industry itself.

Table 4.1 gives the results of the calculation for Australia in 2008-09. The highest input ratio
is for the plastics industry and the maximum basic chemical dependency ratio for this
industry is nominated at 60 per cent. From this flows the multiplier estimates by industry
shown in the second column of the table. The total multiplier value is 1.6.
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Table 4.1 The chemical industry basic chemical mult  iplier
Input from basic chemicals — Basic chemical sector —
ratio of output output multiplier

Basic chemicals 0.12 1.00
Paints 0.05 0.02
Pharmaceutical products 0.01 0.04
Soap and detergents 0.06 0.01
Cosmetics 0.06 0.01
Other chemicals 0.07 0.07
Rubber products 0.02 0.01
Plastic products 0.13 0.44
Total - 1.60

4.1.1 The importance of the local supply chain

It may be asserted that Australia’s non-basic chemical enterprises would be best served by
securing basic chemical inputs from anywhere in the world so long as they are at lowest cost
and that a local basic chemicals industry is therefore not important. This view is wrong. The
benefits of the local supply chain come from:

(i) just-in-time manufacturing capability;

(i)  manufacture of product that is required by the particular production technologies and
product types produced by the local industry (these are not fully available elsewhere in
the world);

(ii)  security of supply; and

(iv) mutual dependency placing upper limits on price settings.

In this context, the multiplier value of Table 4.1 could be considered as being too low.
4.1.2 The non-ferrous metals industry

The non-ferrous metals industry consists of the alumina, aluminium and other processing
industries, such as zinc, nickel, etc. Most certainly the alumina industry would not exist
without the availability of natural gas, and almost certainly part of the aluminium industry
would not exist without the availability of a strong local supply chain extending from bauxite
to alumina and finally to aluminium.

Accordingly, the assumption adopted here is that half the Australian non-ferrous basic metals
industry would not exist without the availability of plentiful natural gas supplies at reasonable
prices.

4.1.3 Natural gas dependent industries: The direct  value estimates

Given the above methodology, Table 4.2 profiles the direct benefit Australia receives from
the supply of natural gas to the local gas-dependent industries. The estimates are in terms
of $m of output per petajoule (PJ) of natural gas input.
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Table 4.2 The direct benefit to Australia per PJ of  natural gas — natural gas dependent
industries (2008-09)

Non-ferrous metals

Output per PJ 476
Adjusted output per PJ 238
Chemical sector ($m per PJ)
Basic chemicals 168
Paints 3.9
Pharmaceuticals 4.0
Soaps and detergents 6.4
Cosmetics 2.2
Other chemical products 11.6
Rubber products 1.6
Plastic products 73.9
Total 271.6
LNG exports 115

The total value of a PJ of natural gas into the basic chemical industry, given the spillover
benefits from the other industries, comes to $271 million per PJ. This is in accordance with
the 1.6 multiplier developed above for the chemical sector.

The PJ value for LNG exports over the fiscal years from 2009 to 2011 has averaged $11.5
million. It is extremely important to recognise that this exported gas was sourced without
affecting supply to domestic industrial users. The trade-off ratio means that if 1 PJ is instead
shifted from local use by gas-dependent industries to export, the result is a direct loss of
gross output of (averaging the basic metals and chemical sector estimates) of $255 million,
compared to a $12 million gain from export revenues. The direct net loss in Australian value
added is $243 million, or a loss/benefit ratio of 21 to 1.

This by itself would justify a national interest evaluation methodology which investigates
whether local industry has an adequate supply of gas for the next two to four decades and
approves LNG plants only when they can be supplied without affecting supply and price to
domestic users. The fact that this evaluation is so compelling suggests that no such
evaluation has been applied in national interest assessment to date. However, to be secure
in this conclusion a further analysis needs to be undertaken, placing the direct estimates in
the context of an input-output framework for the total national economy, incorporating into the
analysis parameters reflecting differentials in the depreciation rates, tax rates and foreign
ownership rates between industries, and assessing the net impact on the indicators selected
as appropriate for national interest evaluations.



21

4.2  The input-output modelling framework

To evaluate the issue further, it is necessary to adopt a mixed demand-supply constrained
input-output framework. This is because the existence of gas dependent industries means
that these industries’ activity levels are determined not simply by demand, but by whether or
not there is an adequate supply of natural gas at reasonable prices to support domestic
supply expansion where this is required to accommodate an increase in demand.

Let x represent (gross) output of industry i.

The economy consists of n industries, of which m industries are supply constrained by the
availability of natural gas. By supply constrained is meant that they cannot automatically
respond to demand changes unless the natural gas industry decides to provide the required
inputs of (in this case) natural gas without major price increases.

The input-output relationship for the case where no industry is constrained is:
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Given that x; to x,, are constrained, the (4.1) can be rewritten as:

Or in matrix form:
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AN = (n —m) * mmatrix of coefficient of inter-industry input-output coefficients.

Al = (n —m) * (n — myoefficients of inter-industry input-output coefficients.

ct = (n —m) * mmatrix of consumption output coefficients for constrained industries.

c' = (n—m) * (n — m)natrix of consumption output coefficients for unconstrained
industries.

Unconstrained industry output is, therefore, given by:

X = [-A"-CT'[A°+C)+[I-AY-CT*
Other indicators

Other indicators are given by the general form:

ioj = va.il%X%
Where:
o) = other indicator value (net national product, wage, salaries and mixed income,
etc.) for industry j.
Vg = share of value added at factor cost to total gross output for industry j.
i% = ratio of indicator o to value added (or gross surplus) for industry j.
X = total gross output for industry j.

The aggregate value across industries is given by:

The key coefficients, i, are presented in Appendix B.

4.3  The input-output tables

The direct allocation of imports input-output table used for this study for 2008-09 is given in
Appendix B. Other associated tables used are:

(i) the flow table with indirect allocation of imports;
(i)  the indirect tax flow table;

(i)  the import flow table as the difference between the Appendix B table and the indirect
import table described in (i).

The key 