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EXECUTIVE SUMMARY

This report assesses potential economic impacts on the Australian tourism industry of the Australian government
imposing a price on carbon emissions through the introduction of measures such as an emissions trading scheme
or a tax on carbon. The report adopts the Australian Government’s proposed Carbon Pollution Reduction
Scheme (CPRS) as a framework for the analysis, although it is important to recognise that the approach adopted
and the conclusions reached are not limited to only one policy option. For example, if the government were to
replace the CPRS with a carbon tax designed to have the same impact on emissions, the same impacts on the
economy would come about. In the current environment, in which options are changing, the impacts of policies
will change. However, the impacts on tourism will be much the same unless the policies chosen are very
different.

The report demonstrates the utility of using a dynamic multi-sectoral, multi-regional computable general
equilibrium (CGE) modelling approach to evaluate tourism’s economic impacts. Because of their computational
rigour and extensive analytical capability, CGE models have become the preferred policy-analysis technique in
the examination of the economy-wide effects of policy changes. Over the last decade, CGE models have been
applied increasingly to study possible economic impacts of policy changes on the tourism industry (Adams &
Parmenter, 1995; Mabugu, 2002; Nayaran, 2004; Berrittellaa, Biganoa, Rosona & Tolg, 2006; Blake, Sinclair, &
Sugiyarto, 2001; Blake, Sinclair & Gillham, 2006; Blake, Arbache, Sinclair, & Teles, 2007; Dwyer, Forsyth &
Spurr, 2006; and Dwyer, Forsyth, Spurr & Ho, 2003, 2006.

Climate change mitigation is aimed at reducing the severity of the levels and impacts of greenhouse gases
(GHGs). GHGs are believed to cause damage both within and also well outside the country in which they occur.
Once emitted into the atmosphere, their impact is substantial and long-lasting, for both developed and
developing economies. The adverse consequences of climate change, and their amelioration, will last for
generations and will require fundamental shifts in consumer and business behaviour. Scientific investigations
have indicated that climate change is a global challenge that requires a long-term global solution in order to
avoid environmental, social and economic dislocation (IPCC2007, a, b; UNWTO-UNEP, 2008).

Tourism’s impact on climate implies that tourism will be affected by the various types of mitigation policies
that are being formulated to address the carbon emissions associated with economic activity. Since tourism is an
industry that depends substantially upon the natural environment, stakeholders have a particular interest and
concern in how the policies that are being developed to mitigate the impacts of climate change will impact on
their operations. Economics can help to determine how climate change mitigation policies will work in the
context of the tourism industry. From a policy perspective, governments will be interested in determining which
policies are effective in reducing emissions at minimum costs. From the industry perspective, there is interest in
how specific policies will impact on particular sectors or destinations.

This report presents preliminary results from a study of the potential economic impacts of policies to reduce
GHG emissions from Australia. In 2008 the Australian government outlined a detailed proposal for a policy to
cut greenhouse gas emissions through a Carbon Pollution Reduction Scheme (CPRS). The CPRS is an emissions
trading scheme (ETS) for greenhouse gas (GHG) emissions which the Australian government proposed to
introduce commencing in the year 2011 to bring about a reduction in Australia’s emissions of between 5 and 25
per cent from 2000 levels (Australia’s GHG emissions in 2000 were 553 million tonnes CO2-e; DCC (2009):
p-21, Table 4) by 2020, and 60 per cent by 2050. The proposed ETS would create a price for carbon emissions
which would raise costs in those industries which directly and indirectly produce emissions, such as tourism.
This initial study examines the impacts of the 5 per cent cut by 2020 option.

In April of 2010, however, following its failure to gain passage of the legislation to establish the CPRS
through the Australian Senate, the government announced that it had decided to delay the introduction of the
scheme until 2013 at the earliest.

The introduction of the CPRS, as initially proposed, would reduce real household consumption in 2020 by
0.98 per cent relative to its baseline value or projected value in the absence of such a measure having been
introduced. In the simulations, the change in real consumption links to the change in real income which has as its
main components: changes in income from wages and profits after income tax and compensatory disbursements
from the CPRS. The simulations indicate a fall in net real household income because the loss of real household
income from labour and capital outweighs the gain of real household income from the ETS (directly through the
tax and transfer system and through the dividend income paid to shareholders from permits allocated to
emissions generators). Similar results would come about from implementing an equivalent carbon tax.
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The impacts of the CPRS on employment are relatively small. Australian national aggregate employment
(wage weights) falls by only 0.21 per cent relative to its baseline value in 2020 as the real wage falls. The
reduction in real wage rate strengthens producers’ incentives to substitute labour for capital and consequently,
the economy experiences only a small fall in employment.

As a result of the CPRS the consumer price index (CPI) in 2020 is 2.10 per cent higher than the baseline
value. An increased CPI is expected since the CPRS is an economic instrument that acts through the incentive of
increased prices of goods and services to cut demand and production and the associated energy requirements.

The modelling results are consistent with Adams’(2007) findings that introducing a CPRS will impose costs
to the Australian economy. Adams (2007) found that imposing the CPRS in Australia would reduce real gross
domestic product (GDP), real consumption and national employment by 1.3 per cent, 1.4 per cent and 0.6 per
cent respectively in 2030 relative to their baseline values.

The industries that experience the greatest negative effects on their output are energy and energy-intensive
sectors. The most adversely affected industries following the introduction of the CPRS are the coal powered
electricity generation industry and the aluminium industry, the two high-emissions industries. The main factor
influencing the decline for the coal powered electricity generation industry (and the electricity supply industry) is
the general reduction in electricity demand due to the increased price of electricity to end-use customers.
Aluminium is a very energy-intensive export oriented industry. The rise in electricity prices due to the
introduction of the CPRS increases aluminium production costs significantly and hence reduces its exports. Most
of the remaining industries experience slight contractions in output relative to baseline values along the lines of
the general shrinkage of the economy as a whole.

Some industries experience increased output as a result of the CPRS. The most favourably affected are the
renewable electricity generation industries. The emissions price causes substitution toward these industries
against the high-emissions coal powered electricity generation industry. Another favourably affected industry is
forestry because increased demand for carbon off-sets pushes up demand for the output of forestry.

Total tourism industry output in Australia in 2007—-08 was $74.2 billion. The CGE model simulation forecast
(business-as-usual case) value of tourism output in 2020 is $113.4 billion in today’s dollar value. With the CPRS
in place, real tourism output falls by 0.73 per cent relative to its baseline value in 2020. This is equivalent to a
reduction of about $826.5 million in today’s dollars.

The simulation results indicate that the majority of Tourism Satellite Account (TSA) tourism industries
experience a contraction in their real output relative to baseline values. The most negatively affected tourism
industries include accommodation; cafes, restaurants and food outlets; and air and water transport, and their real
output falls respectively by 1.32 per cent, 1.32 per cent and 0.82 per cent relative to their baseline value in 2020.
These are, respectively, equivalent to reductions of $193.9 million, $192.3 million and $173.7 million in today’s
dollars. While most tourism industries experience at least a small contraction in their real output relative to
baseline values, there are some that experience expansion. The most favourably affected is the rail transport
industry, real output of this industry grows by 1.28 per cent relative to baseline values in 2020. This is because
the emissions price causes substitution toward the rail transport industry against the high-emissions transport
industries (air and water transport, and other road transport industry). The reductions in contribution to tourism
output experienced by the tourism characteristic industries in particular far outweighs the gains to less ‘core’
tourism industries.

Tourism gross value added (TGVA) in Australia in 2007-08 was $33.7 billion. CGE model simulation
forecast (business-as-usual case) value of TGVA in 2020 is $51.7 billion in today’s dollar value. With the CPRS
in place, real TGVA falls by 0.70 per cent relative to its baseline value in 2020. This is equivalent to a reduction
of about $361.4 million in today’s dollars.

Total tourism gross domestic product (TGDP) in Australia in 2007-08 was $40.6 billion. The CGE model
simulation forecast (business-as-usual case) value of TGDP in 2020 is $61.5 billion in today’s dollar value. With
the CPRS in place, real TGDP falls by 0.65 per cent relative to its baseline value in 2020. This is equivalent to a
reduction of about $417.0 million in today’s dollars.

Net taxes on tourism products due to consumption of tourism include taxes less subsidies on tourism
products. The taxes range over federal, state and local level taxes including the goods and services tax (GST).
Net taxes on tourism products due to consumption of tourism in Australia totalled $6.9 billion in 2007-08. CGE
model simulation forecast (business-as-usual case) value of net taxes on tourism products in 2020 is $9.8 billion

8
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in today’s dollar value. With the CPRS in place, real net taxes on tourism products falls by 0.57 per cent relative
to its baseline value in 2020. This is equivalent to a reduction of about $55.6 million in today’s dollars.

Total tourism employment in Australia in 2007-08 was 497.9 thousand people. CGE model simulation
forecast (business-as-usual case) value of tourism employment in 2020 is 595.0 thousand people. With the CPRS
in place, tourism employment falls by 0.52 per cent relative to its baseline value in 2020. This is equivalent to a
reduction of about 3,104 jobs.

The simulation results indicate that majority of tourism industries experience contraction in their employment
relative to baseline values. The most negatively affected tourism industries include accommodation; cafes and
restaurants; retail trade; and clubs, pubs, taverns and bars, and their employment falls respectively by 1,064
people, 787 people, 494 people and 344 people relative to their baseline value in 2020. While most tourism
industries experience at least a small contraction in their employment relative to baseline values, there are some
that experience expansion. The most favourably affected is the rail transport industry. Employment in this
industry grows by 2.90 per cent relative to baseline values in 2020. This is because the emissions price causes
substitution toward the rail transport industry against the high-emissions transport industries (air and water
transport, and other road transport industry).

Tourism consumption in Australia in 2007-08 was $88.7 billion. CGE model simulation forecast (business-
as-usual case) value of tourism consumption in 2020 is $128.8 billion in today’s dollar value. With the CPRS in
place, real tourism consumption falls by 1.56 per cent relative to its baseline value in 2020. This is equivalent to
a reduction of about $2.0 billion in today’s dollars.

The above projections are based upon the government’s proposed lowest reduction target of 5 per cent based
upon year 2000 levels. While the exact nature of any greenhouse gas reduction policies that will eventually be
adopted be adopted by the Australian Government is now unclear, it can be assumed that the broad nature of the
results will be the same for any policies that have a similar target. Regardless of the type of scheme that is
ultimately established in Australia it is important that tourism stakeholders be aware of the consequences for
their industry of such policies designed to mitigate the effects of climate change. A higher reduction target
imposed by the government would lead to significantly larger effects on the Australian economy and its tourism
industry. If Australia should adopt one of the higher 15 per cent or 25 per cent targets by 2020 which have been
identified in the government’s proposal this would result in significantly larger economic impacts than those
reported here.

It needs to be recognised that these projected impacts on tourism from the introduction of the CPRS are
reflecting only the effects of the price changes involved. It is of course possible that if an ETS is not introduced
then tourism industries will experience increased costs, either as a direct result of climate change effects on
tourism destinations and consumer demand, or through adaptation costs incurred by tourism businesses to
manage the impacts of anticipated climate change effects. Clearly, to the extent that the operation of an ETS
were to achieve its objective of mitigating the impacts of climate change these costs would be lower than they
would be the case in the absence of an ETS. The value of these effects, if they were able to be estimated, should
ideally be offset against the estimated impacts of the CPRS on tourism industries as outlined above.

The results of the simulations indicate the effects of the particular CPRS on the Australian economy as well
as the implications for the tourism industry. Given the confusion among tourism stakeholders about the
implications of the CPRS for tourism the discussion should serve to increase our understanding of the various
effects of this important policy initiative. The findings of this report are likely to remain relevant even in the
absence of a decision on the specific type of tax or emissions trading scheme that may eventually be imposed as
part of Australia’s response to global warming.

The report is organised as follows. The key features of the ETS which was proposed for Australia are
presented in Chapter 2 which also provides estimates of GHG emissions from the Australian tourism sector and
compares them with those of ‘non-tourism’ industries in the economy. Chapter 3 outlines briefly the structure of
the Monash Multi-Regional Forecasting (MMRF)-GREEN model which is used in this report to assess the
possible economic effects of the ETS on the Australian tourism industry and provides a description of the
simulation scenarios developed. Chapter 4 presents the simulation results for tourism output, tourism gross value
added (TGVA), tourism gross domestic product (TGDP), and tourism employment. Chapter 5 provides
concluding comments regarding policy implications.
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Chapter 1

INTRODUCTION

Climate change is a global challenge that requires a long-term global solution in order to avoid environmental,
social and economic dislocation. Greenhouse gases (GHGs) are believed to cause damage both within and also
well outside the country in which they occur. Once emitted into the atmosphere, their impact is substantial and
long-lasting, for both developed and developing economies. The adverse consequences of climate change, and
their amelioration, will last for generations and will require fundamental shifts in consumer and business
behaviour. Since tourism is an industry that depends substantially upon the natural environment, stakeholders
have a particular interest and concern in how the policies that are being developed to mitigate the impacts of
climate change will impact on their operations.

This report presents preliminary results from a study of the potential economic impacts of policies to reduce
greenhouse gas emissions such as the Australian government’s proposed Carbon Pollution Reduction Scheme
(CPRS). The CPRS is an emissions trading scheme (ETS) for greenhouse gas (GHG) emissions which the
Australian government proposed to introduce into legislation in late 2009. It was due to commence in 2011 and
was intended to bring about a reduction in Australia’s emissions of between 5 and 25 per cent from 2000 levels
by 2020, and 60 per cent by 2050. The government subsequently announced in April 2010 that it was deferring
introduction of the scheme until at least 2013. Regardless of the specifics of any greenhouse reduction scheme
which may be considered at that time, the effects on the tourism industry are likely to be of the same order of
magnitude as those presented here as long as the reduction targets remain similar.

Regardless of the type of scheme that will be established in Australia it is important that tourism stakeholders
be aware of the consequences for their industry of any greenhouse gas reduction policy to mitigate the effects of
climate change. The findings of this report are therefore very relevant even in the absence of a decision on the
specific type of carbon tax or emissions reduction scheme that will be imposed as part of Australia’s response to
global warming assuming a similar outcome of reducing the carbon intensity of tourism and its sub-sectors.

The report examines how the Australian CPRS would impact on the tourism industry, using a regional
dynamic computable general equilibrium (CGE) modelling approach. The proposed CPRS would create a price
for carbon emissions, which will raise costs in those industries which directly and indirectly produce emissions,
such as tourism. The impacts on the tourism sector in Australia and the broader Australian economy are
analysed. Even though most tourism businesses are not large enough to participate directly in emissions trading
under the scheme in their own right, the CPRS would be likely to set in train changes across the economy which
will impact on the tourism industry. For example, by making exports more costly, it will reduce exports leading
to pressure on the exchange rate. The reduction in the exchange rate should help inbound tourism (tourism
exports). But tourism exports will also be negatively affected by the rises in the price of its inputs. Tourism
imports will be affected as the higher exchange rate generates more outbound travel. The implementation of the
CPRS is also likely to reduce real disposable incomes, which will reduce demand for domestic tourism in
Australia.

It is also the case that if an ETS were not introduced then tourism industries could experience increased costs,
either as a direct result of climate change effects on tourism destinations and changes in consumer demand, or
through adaptation costs incurred by tourism businesses to manage the impacts of anticipated climate change.
Ideally these costs from the failure to introduce a greenhouse gas reduction scheme should be included as an
offset to the costs imposed on tourism from a CPRS. Any such effects remain outside the scope of this paper and
have not been included in the estimates presented here.

The report is organised as follows. The key features of the CPRS proposed for Australia are presented in
Chapter 2. Chapter 3 outlines briefly the structure of the Monash Multi-Regional Forecasting (MMRF)-GREEN
CGE model which is used in this report to assess the possible economic effects of the CPRS on the Australian
tourism industry, as well as a description of the simulation scenarios developed. The simulation results for
macroeconomic, sectoral and tourism outcomes are reported in Chapter 4. Finally, Chapter 5 provides
concluding comments.

10
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Chapter 2

OVERVIEW OF THE AUSTRALIAN GOVERNMENT’S
PROPOSED CPRS

The Carbon Pollution Reduction Scheme (CPRS) is a ‘cap and trade’ emissions trading mechanism designed to
reduce Australia’s emissions of greenhouse gas1. Table 1 presents Australia’s national greenhouse gas inventory
for 2005-06 and preliminary estimates of the likely inventory in 2006—07 and 2007-08°.

Table 1: National greenhouse gas inventory, Australia, 2005-06 to 2007—08>

National greenhouse gas inventory 2005—06" 2006-07° 2007-08°
(mega tonnes)

Energy—combustion of fuels 366 372 377
Energy—fugitive emissions 34 35 36
Industrial processes 28 30 31
Waste 17 17 17
Agriculture 90 86 88
National inventory total’ 536 540 550

Source: Australian Government (2008)

The cap sets a limit on the aggregate annual emissions from all the covered types and sources of emissions.
The number of tradeable carbon pollution permits is equal to the Scheme cap with the price of permits
determined by the market. The government had intended that the scheme would begin operating on 1 July 2010.
It subsequently announced that the commencement of the scheme would be delayed by one year to 2011. In
April 2010 the government indicated that the scheme had been further deferred for introduction not before 2013.

The key features of the proposed CPRS were originally presented in the Australian Government’s White
Paper released in December 2008 (Australian Government, 2008). A number of modifications were introduced
subsequently and the specific form in which the scheme will eventually emerge remains uncertain. However the
impacts on the tourism industry are likely to be similar to those reported here unless the policy is radically
altered. And the broad impacts are likely to be similar in the case of introduction of any similar carbon price
based scheme such as a carbon tax. The key features of the scheme, as initially proposed, are highlighted below:

Scheme coverage: emissions from stationary energy, transport, industrial processes, waste, and fugitive
emissions from oil and gas production were to be covered from July 2011. The Scheme as proposed excludes
agriculture until 2015. The simulation results as displayed in Tables 3 and 4 below take this into account. The
Scheme is designed to cover around 75 per cent of Australia’s GHG emissions.

Emissions threshold: entities that have facilities to generate direct emissions of 25,000 tonnes of carbon
dioxide equivalent per year are subject to scheme obligation. Around 1000 entities are initially subject to

1 The Scheme is to include all greenhouse gases included under the Kyoto Protocol—carbon dioxide (CO2), methane (CH4), nitrous oxide (N20), sulphur hexafluoride
(SF6), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs)

2 Australia’s greenhouse gas emissions are published each year in the National Greenhouse Gas Inventory (NGGI) (Department of Climate Change, DCC, 2007); and in
February 2008, the Department of Climate Change [DCC] (2008a) also published Tracking to the Kyoto target 2007: Australia’s greenhouse emissions trends 1990 to 2008—
2012 and 2020

3 Australian Government (2008). Carbon Pollution Reduction Scheme: Australia’s low pollution future, Vol 1, Australian Government, Canberra, December, Table 4.1, page
4-5

4 Actual estimates

5 Preliminary estimates

6 Preliminary estimates

7 National Inventory excluding land use, land use change and forestry. Net emissions from the land use, land use change and forestry sector were estimated to be 40 Mt in

2006
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mandatory obligations under the scheme. As they are not major emitters of GHGs, tourism firms do not fall
under the mandatory obligations. They are impacted upon indirectly, however, through paying higher prices for
their inputs, particularly fuel.

Emissions trajectory: to reduce Australia’s greenhouse emissions by between 5 and 15 per cent below year
2000 levels by year 2020, and 60 per cent below year 2000 levels by year 2050. The 5 per cent reduction by
2020 is described as Australia’s minimum unconditional commitment. In the context of global agreement under
which all developed countries develop comparable emission reduction targets, and all major economies
(including key developing countries) agree to substantially restrain emissions, Australia will attempt to reduce its
emissions by up to 15 per cent below 2000 levels by 2020. The government indicated that it would increase the
reduction target contingent upon agreement being reached at the climate change conference in Copenhagen for a
possible reduction of 25 per cent held in December 2009.

Emissions price: to be determined by the market. The price for permits depends on a number of factors,
including the national emission trajectory, scheme coverage and international linking, and the costs of emission
reduction opportunities. Australian Government (2008) modelling to estimate assistance to business and
households assumes an initial emissions price of A$25 (nominal term) a tonne of carbon dioxide equivalent
(tonnes CO,-e) in 2011. A price cap (maximum price of an emissions permit) of A$40/tonne CO,-e, rising at 5
per cent a year is in place to 2014-15.

Assistance for emissions-intensive trade-exposed (EITE) industries: would be provided to new and existing
industries engaged in EITE activities to reduce the risk of carbon leakage and provide transitional assistance to
industries affected by Australia’s adoption of a carbon constraint prior to similar action by other countries
(Australian Government, 2008). Assistance, in the form of allocation of free permits, would be targeted to the
most emissions intensive trade-exposed activities. Eligibility for the assistance is linked to the production of
EITE activity and the thresholds are defined in terms of emissions per million dollars revenue or emissions per
million dollars of value-added. The eligibility thresholds are set out as follows in the White Paper (Australian
Government, 2008):

« Activities above 2000 tonne CO,-e/$million revenue or 6000 tonne CO,-e/$million value-added were
initially to be provided with permits at a rate of 90 per cent of baseline emissions. The following activities
appear likely to be eligible for assistance at a 90 per cent assistance rate: aluminium smelting; cement clinker
production; lime production; silicon production and integrated iron and steel manufacturing.

e Activities between 1000 and 1999 tonne CO,-¢/$million revenue or 3000 and 5999 tonne CO,-e/$million
value-added were initially to be with provided permits at a rate of 60 per cent of baseline emissions. The
following activities appear likely to be eligible for assistance at a 60 per cent rate: alumina refining;
petroleum refining and liquefied natural gas (LNG) production. Additional activities likely to be eligible for
EITE assistance might include pulp and paper manufacturing, iron and steel, plastics and chemicals, other
non-ferrous metals and glass manufacturing.

The rates of assistance per unit of production would be reduced by 1.3 per cent per annum to ensure EITE
industries make a contribution to the national improvement in carbon productivity over time.

Assistance for households: is provided directly to low- and middle- income households through the tax and
transfer system, amounting to $9.9 billion from 2011-12 to 201213 to meet the higher cost of living resulting
from the Scheme’s introduction. Moreover, through ‘cent-for-cent’ fuel tax reductions, motorists are protected
from the impacts of the CPRS on fuel prices for the first three years of the scheme. For example, fuel tax
adjustments will provide $4.3 billion worth of assistance from 2011-12 to 2012—13 to households; agriculture,
fishing and heavy on-road transport businesses; and liquefied petroleum gas, compressed natural gas and
liquefied natural gas users.

Figure 1 compares tourism’s direct GHG emissions with that of other industries in the Australian economy.
In 2003-04, direct GHG emissions from tourism (production, private motor vehicle use, and Australian based
international aviation) were 26.3 Mt CO,-e (Forsyth et al. 2008, Dwyer et al. 2010). This equates to 4.7 per cent
of all GHG emission of Australian industry. When compared to the main traditional industries in Australia, as
identified in the Australian and New Zealand Standard Industrial Classification (ANZSIC), tourism ranks sixth
in terms of emissions. Depending on what items are included and excluded from ‘tourism industry’ production,
tourism ranks anywhere from 5th to 7th. Interestingly, GHG emissions associated with tourism exceed those
associated with mining and petroleum and coal and chemical production. More details are provided in Forsyth et
al. (2008) and in Dwyer et al. (2010).
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Electricity & gas supply 35.0%
Agriculture, forestry, fishing
Household {transport)
Metal products

Road transport

Tourism

Mining

Petroleum, coal & chemical

Industry division

Accommodation, cultural & personal
Oil & gas extraction
Non-metallic mineral products

Household {non transport)

All other industries 5.9%

0.0% 10.0% 20.0% 30.0% 40.0%

Share of total GHG emissions by industries

Figure 1: Tourism (production, private motor vehicle use, and Australian based international aviation)
direct GHG emissions, comparison to ‘non-tourism’ industries, Australia, 2003-04°

8 Derived from Forsyth et al. (2008). The Carbon Footprint of Australian Tourism, Sustainable Tourism Cooperative Research Centre Technical Report, Queensland, Table

A7, page 27.
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Chapter 3

MODEL ASSUMPTIONS AND SCENARIOS EMPLOYED

The MMRF-Green Model

Due to computational rigour and extensive analytical capability, computable general equilibrium (CGE) models
have become the preferred policy-analysis technique in the examination of the economy-wide effects of policy
changes. Over the last decade, CGE models have been applied increasingly to study possible economic impacts
of policy changes on the tourism industry (Adams and Parmenter, 1995; Mabugu, 2002; Nayaran, 2004;
Berrittellaa et al.. 2006; Blake et al. 2003, 2006, 2007; Dwyer, Forsyth and Spurr, 2006; Dwyer et al.., 2003 and
2000).

STCRC’s Centre for Economic Policy has developed a tourism-focused CGE model called MR2NSW for the
Australian economy. This incorporates a detailed tourism sector into a previous version of the Monash Multi-
Regional Forecasting (MMRF) developed by the Centre of Policy Studies (CoPS) at Monash University. This
model, which has two regions—New South Wales (NSW) and the Rest of Australia—does not have a
greenhouse gas (GHG) emissions accounting module in it. MR2NSW has been applied to assess the economic
effects of events and world tourism crisis (Dwyer, Forsyth and Spurr, 2006; Dwyer, Forsyth, Spurr and Ho 2006;
Dwyer and Forsyth 2008); to measure tourism productivity and economic yield (Dwyer et al.., 2005); and
contribution of tourism by origin market to a state economy (Dwyer et al.., 2003).

The authors are also in the process of developing a tourism-focused multi-sectoral CGE model of the
Australia’s six states and two territories by incorporating a detailed tourism sector into an updated version of
Monash Multi-Regional Forecasting (MMRF)-GREEN model. The model has an energy and gas emission
accounting module which accounts explicitly for each of the 58 industries and eight regions. This tourism-
focused CGE model could not be used for the current report because it was not ready for running simulation
experiments.

This report uses an updated general version of the MMRF-GREEN model, a dynamic multi-sectoral, multi-
regional CGE model of the Australia economy to estimate the impacts of Australia’s proposed CPRS on its
tourism industry. This version of the model does not have a separate tourism sector in it. The estimates of the
impacts of the CPRS on the Australian tourism industry are derived by linking the CGE model and Tourism
Satellite Account (TSA) methodology. A detailed description of the derivation of tourism results from MMRF-
GREEN model simulation results is provided in the later part of this report. The MMRF-GREEN model consists
of 58 industries, 63 commodities, eight state/territory regions and three primary factors of production: labour,
capital and land. There are five agents in the model: industries, capital creators, households, governments and
foreigners. Each region in MMRF-GREEN has a single household and a regional government. There is also a
central (federal) government component.

Production, consumption and investment in MMRF-GREEN are each modelled in accordance with
conventional economic theory. MMRF-GREEN treats economic agents as operating in a competitive market.
Producers choose their inputs to minimize the cost of producing any given level of output subject to a given
production technology. Substitution is allowed between intermediate inputs and between primary factors of
production, capital, labour and land. Consumers choose their goods to maximise utility subject to their budget
constraints. Substitution is allowed between commodities and between sources of commodities. The model
allows interstate movements of commodities and factors of production (particularly labour) between eight
regions.

One of the main features of the current version of the MMRF-GREEN model is that it recognises an energy
and gas emission accounting module which accounts explicitly for each of the 58 industries and eight
state/territory regions. The model has mechanisms that allow for inter-fuel substitution in electricity generation
by region.

MMRF-GREEN produces results for economic variables on a year-on-year basis. It employs most of the
dynamic properties of the MONASH national CGE model (Dixon and Rimmer, 2002). These include
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incorporation of equations relating investment to capital in year-to-year simulations, equations explaining the
relationship between year-to-year capital growth and rate-of-return expectations, and equations that facilitate the
running of forecasting and dynamic policy simulations into the model. A complete description including the
theoretical structure of the MMRF-GREEN model is provided in Adams, Horridge, & Parmenter (2000).

The model is solved using the GEMPACK (General Equilibrium Modelling PACKage) software, developed
by the Centre of Policy Studies and the Impact Project, Monash University (Harrison and Pearson, 1996).

Baseline Scenario Assumptions®

The MMRF-GREEN model uses a large amount of information from specialist forecasting organisations to
generate forecasts at a level of industrial and regional detail. Some of the key data that are used to generate the
baseline scenario are:

» national real GDP growth, based on estimates from the Australian Treasury;

* national-level assumptions for changes in industry production technologies and in household preferences
compiled by the Australian Treasury, in conjunction with the Centre of Policy Studies (CoPS) at Monash
University;

» estimates of the net impacts of existing energy-related measures from McLennan, Magasanik and Associates
[MMA] (MMA, 2006);

» estimates of changes in energy generation mix, emissions and use, and prices of generation, from MMA; and

» forecasts for land used for forestry and the associated forestry sequestration from land-use experts at the
Australian Bureau of Agricultural and Resource Economics (ABARE).

The baseline projections take no account of the effects of the proposed CPRS. Our projections take the
effects of the CPRS into account and enable a comparison with the baseline projections to determine the
deviations of key macroeconomic variables from the base case scenario.

CPRS Scenario Assumptions

The key features of the CPRS were outlined in Chapter 2. The CPRS policy scenario is modelled as deviations
from the baseline projection described in the previous section. The modelling in this report focuses on a scenario
called the CPRS-5 (i.e., CPRS minus five) as presented in the Australia’s Low Pollution Future (Australian
Government, 2008). The CPRS-5 targets aimed to achieve greenhouse gas emissions reduction by 2020 of 5 per
cent below 2000 level. The modelling has been based on the characteristics for the CPRS as set out in the
Government’s White Paper and thus pre-dates the change to the proposed commencement date from 2010 to
2011.

The following key assumptions are made for the macro economy in the policy scenario:

* At the national level, initially the real-wage is assumed to be sticky and so employment can deviate from its
base case value in response to the emissions price. Over time it is assumed that real-wage adjustment steadily
eliminates most of the short-run employment consequences. This labour market assumption reflects the idea
that in the long-run national employment is determined by demographic factors, which are largely unaffected
by the adoption of an emissions price. At the regional level, labour is assumed to be mobile between state
economies.

* Consumption of regional households is determined by household disposable income. Investment is allowed
to deviate from its value in the baseline scenario in line with deviations in the expected rate of return on the
industry's capital stock.

9 For a more detailed discussion of the assumptions underlying the baseline and the CPRS scenarios, see Centre of Policy Studies (2008).
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» The model allows for short-run divergences in rates of return on industry capital stocks from their levels in
the base-case forecast. In the long-run rates of return on capital over all regional industries return to their
baseline levels.

* The budget balances as a share of nominal GDP of state and federal governments are fixed at their values in
the base case.

+ All technology variables, other than those used in the implementation of shocks, have the same values as in
the base case projection.

Derivation of Tourism Results

Several steps are required to derive tourism results from MMRF-GREEN model simulation results. First, we
follow the Australian Tourism Satellite Account in its use of ‘tourism characteristic’ and ‘tourism connected’
industries to define the components of ‘the tourism industry’. Since the tourism characteristic and connected
industries listed in the Australian Tourism Satellite Account (TSA)10 do not precisely match the industries
comprising the MMRF-GREEN model data base we must ‘map’ the former on to the MMRF-GREEN model.
The mapping between TSA and MMRF-GREEN model industries is shown in Table 2.

Table 2: Mapping between TSA and MMRF-Green model industries
TSA Industry MMRF-Green Model Industry

Travel agency & tour operator services Business services

Taxi transport
Road passenger transport

Air & water transport
Water transport
Air transport

Motor vehicle hiring Busi .
usiness services

Accommodation .
Accommodation & hotels

Cafes, restaurants & food outlets X
Accommodation & hotels

Clubs, pubs, taverns & bars X
Accommodation & hotels

Other road transport
Road passenger transport

Rail transport .
Rail passenger transport

Food manufacturing Other food
er foo

Meat products

Beverage manufacturing

Transport equipment manufacturing

Other manufacturing

Automotive fuel retailing

Retail trade

Other food

Motor vehicles & parts

Other manufacturing
Textiles, clothing & footwear
Wood products

Paper products

Printing

Rubber & plastic

Other manufacturing

Trade

Trade

10 A TSA provides macroeconomic aggregates that describe the size and the economic contribution of tourism, such as tourism output, tourism direct gross value added and

tourism direct gross domestic product, consistent with similar aggregates for the total economy, and for other productive economic activities (Spurr 2006).
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TSA Industry

Casino & gambling
Library museum & art
Other entertainment
Education

Ownership of dwelling

Other industries

MMRF-Green Model Industry

Other services
Other services
Other services
Public services
Dwelling ownership

Other manufacturing

Communication services
Financial services
Business services
Public services

Other services

The second step is to derive tourism results by TSA industry from the MMRF-GREEN industry simulation
results. Since the industry sets provided by the TSA and MMRF-GREEN model are different, the mapping must
be used to apply the changes in the outputs of industries in the MMRF-GREEN model to changes in output of
tourism characteristic and tourism connected industries as identified in the Australian TSA.

The mapping process is not straightforward. For example, Air and Water Transport in the TSA data set is
comprised of separate Air Transport and Water Transport industries in the MMRF-GREEN data set. In the case
of industries, where we do not have one-to-one mapping between MMRF-GREEN industry and TSA industry,
we use weighted average results, for example:

Percentage change in output of Air and Water Transport = [(Total output of Air transport * percentage
change in output of Air transport) + (Total output of Water transport * percentage change in output of water
transport)] / [Total output of Air transport + Total output of Water transport].

It is assumed that the percentage change in tourism industry gross value added (TGVA) follows the
percentage change in tourism industry output. We then derive the change in value of TGVA by TSA industry by
using percentage change in TGVA and value of TGVA. Similarly, we estimate the change in value of net taxes
on tourism products, by tourism industry sector. By adding TGVA and net taxes on tourism products we get
tourism gross state product (TGSP). Tourism industry employment results are derived using the same method
which is used for the derivation of TGVA results’ .

11 The values of tourism gross value added (GVA), taxes on net products and employment are taken from Australian Bureau of Statistics (2009).
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Chapter 4

THE CPRS ECONOMIC IMPACT: SIMULATION RESULTS

In brief, the major shocks that are employed in our modelling of CPRS scenario are as follows:

* A cap on Australia’s greenhouse emissions covered by the CPRS is set at 475 million tonnes (Mt) in 2020
that is, 5 per cent below year 2000 level (of 500 Mt) by year 2020.

* An initial emissions price of A$25 (nominal term) a tonne of carbon dioxide equivalent (tonnes CO,-e) in
2011 is imposed.

» It is assumed that with a global scheme Australia industries can purchase global permits from a secondary
market to cover their emissions obligation.

* Emissions from stationary energy, transport, industrial processes, waste, and fugitive emissions are covered
from July 2011, and the scheme excludes agriculture until 2015.

» Assistance, in the form of allocation of free permits, for most emissions-intensive trade-exposed (EITE)
industries is provided to reduce the risk of carbon leakage and provide transitional support to industries
affected by Australia’s adoption of a carbon constraint prior to similar action by other countries.

* Assistance for households is provided directly to low- and middle- income households through the tax and
transfer system, amounting to $9.9 billion from 2011-12 to 2012-13 to meet the higher cost of living resulting
from the scheme’s introduction.

Macroeconomic Variables

The proposed ETS for Australia is projected to lead to changes in key macroeconomic variables as set out in
Table 3 and Figure 2. The findings highlight the projected negative effect that the ETS has on the key variables
of real GDP, real consumption and employment relative to base levels. Real GDP falls by 0.87 per cent relative
to its baseline value in 2020. Real GDP falls because, first, the emissions price under the ETS acts as a tax and
thus introduces a distortion reducing economic efficiency. With fewer productive resources, real GDP will be
lower than it otherwise would be as projected in the baseline projections. Second, the emissions price reduces the
incentive for producers to use variable factors of production—Ilabour and capital. Fewer variable factors are used
because the emissions price increases the real cost of these factors.

The introduction of the ETS reduces real household consumption in 2020 by 0.98 per cent relative to its
baseline value. In the ETS simulations, the change in real consumption links to the change in real income which
has as its main components: changes in income from wages and profits after income tax and disbursements from
the ETS. The simulations indicate a fall in net real household income because the loss of real household income
from labour and capital outweighs the gain of real household income from the ETS (directly through the tax and
transfer system and through the dividend income paid to shareholders from permits allocated to emissions
generators).

The impacts of the ETS on employment are relatively small. Australian national aggregate employment
(wage weights) falls by only 0.21 per cent relative to its baseline value in 2020 as the real wage falls. The
reduction in real wage rate strengthens producers’ incentives to substitute labour for capital and consequently,
the economy experiences only a small fall in employment.

As a result of the ETS the consumer price index (CPI) in 2020 is 2.10 per cent higher than the baseline value.
An increased CPI is expected since the CPRS is an economic instrument that acts through the incentive of

increased prices of goods and services to cut demand and production and the associated energy requirements.

The modelling results are consistent with Adams (2007) findings that introducing a CPRS will impose costs
to the Australian economy. Adams (2007) found that imposing the CPRS in Australia would reduce real GDP,
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real consumption and national employment by 1.3 per cent, 1.4 per cent and 0.6 per cent respectively in 2030
relative to their baseline values.
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Figure 2: Impacts of CPRS on the Australian real GDP, consumption and employment during the
simulation period from 2011 to 2020: percentage deviations from the baseline forecast

Table 3: Australian macroeconomic variables: percentage deviations from the baseline forecast,
selected years

Macroeconomic Variable 2011 2015 2020
1. Real household consumption -0.48 -0.48 -0.98
2. Real investment -1.56 -1.41 -2.12
3. Real state government consumption -0.40 -0.13 -0.32
4. Real federal government consumption -0.36 -0.10 -0.29
5. Export volumes 0.53 -0.76 -0.68
6. Non-traditional export volumes 3.30 0.93 3.60
7. Tourism export volumes -0.79 -3.04 -2.85
8. Import volumes -1.18 -1.13 -1.79
9. Real GDP -0.42 -0.57 -0.87
10. Real gross national product -0.52 -0.44 -0.91
11. Employment (wage weights) -0.37 -0.15 -0.21
12. Capital stock -0.17 -0.59 -0.87
13. Real wage index -0.77 -1.49 -2.05
14. GDP deflator 0.53 1.28 1.68
15. Consumer price index 0.78 1.52 2.10
16. Terms of trade -0.61 0.22 -0.31
17. Real exchange rate 1.24 1.34 2.44

Source: CGE simulation results (note: the CPRS includes Agriculture only from 2015. Thus some variables such as terms of trade and real
exchange rate are projected to reverse the direction after that year).
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Industry Output

The results of the CPRS simulations show that output in some industries increases relative to baseline levels,
while output in other industries decreases. Table 4 reports percentage deviations from baseline values for
national production by industries.

The industries that experience the greatest negative effects on their output are energy and energy-intensive
sectors. The most adversely affected industries following the introduction of the CPRS are the coal powered
electricity generation industry (industry 32) and the aluminium industry (27), the two high-emissions industries.
The main factor influencing the decline for the coal powered electricity generation industry (and the electricity
supply industry, industry 38) is the general reduction in electricity demand due to the increased price of
electricity to end-use customers. Aluminium is a very energy-intensive export-oriented industry. The rise in
electricity prices due to the introduction of the CPRS increases aluminium production costs significantly and
hence reduces its exports. Most of the remaining industries experience slight contractions in output relative to
baseline values along the lines of the general shrinkage of the economy as a whole.

Some industries will experience increased output as a result of the CPRS. The most favourably affected are
the renewable electricity generation industries (industries 34, 36 and 37). The emissions price causes substitution
toward these industries against the high-emissions coal powered electricity generation industry (industry 32).
Another favourably affected industry is forestry (industry 7) because increased demand for carbon off-sets
pushes up demand for the output of forestry.

Table 4: Impacts of CPRS on the Australian industry output: percentage deviations from the baseline
forecast, selected years

MMREF-Green Model Industry 2011 2015 2020
1. Sheep cattle 0.24 -0.72 -2.86
2. Dairy 0.28 0.16 0.21
3. Other animal 0.40 -0.31 -0.11
4. Grains 0.23 0.52 0.92
5. Other agriculture -0.11 0.20 0.56
6. Agriculture service & fishing 0.74 0.55 1.00
7. Forestry 11.43 21.94 37.9
8. Coal -1.40 -4.34 -6.22
9. 0il -0.03 -0.10 -0.14
10. Gas -0.44 -1.45 -2.89
11. Iron ore 0.21 0.65 1.49
12. Non iron ore -0.17 -0.71 -1.28
13. Other mining 0.25 0.23 0.33
14. Meat products 0.40 -0.35 -1.15
15. Other food 0.23 0.17 0.40
16. Textile clothing & footwear (TCF) 0.54 0.3 0.77
17. Wood products 0.49 0.93 2.03
18. Paper products 0.38 0.46 0.73
19. Printing -0.17 -0.16 -0.09
20. Refinery -1.63 -3.26 -6.61
21. Chemicals 0.66 0.17 0.17
22. Rubber & plastic products 0.06 -0.16 0.00
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MMRF-Green Model Industry 2011 2015 2020
23. Non metal construction -0.41 -0.41 -0.30
24. Cement -0.88 -0.90 -1.54
25. Steel 0.29 -0.02 -0.2
26. Alumina -0.81 -1.89 -3.84
27. Aluminium -3.53 -5.86 -10.11
28. Other metals 0.15 -0.48 0.19
29. Metal products -0.44 -0.65 -0.78
30. Motor vehicles & parts 0.00 -0.11 0.43
31. Other manufacturing -0.57 -0.44 0.22
32. Electricity — coal -14.35 -21.63 -30.51
33. Electricity — gas 0.11 -6.26 2.49
34. Electricity — oil 1.82 11.88 17.86
35. Electricity — nuclear 0.00 0.00 0.00
36. Electricity — hydro -11.53 3.46 3.58
37. Electricity — other 76.62 184.76 269.82
38. Electricity — supply -7.88 -8.91 -8.47
39. Gas — supply -0.56 -1.63 -1.64
40. Water — supply -0.53 -0.62 -0.78
41. Construction -1.05 -1.20 -1.75
42. Trade -0.46 -0.42 -0.61
43. Accommodation & hotels -0.61 -0.79 -1.32
44. Road passenger transport -0.45 -1.00 -1.48
45. Road freight transport 0.00 -0.20 -0.23
46. Rail passenger transport 0.40 0.20 1.28
47. Rail freight transport -0.21 -0.69 -0.52
48. Water transport -0.14 -0.33 -0.48
49. Air transport -0.27 -1.23 -1.53
50. Communication services -0.35 -0.37 -0.62
51. Financial services -0.21 -0.23 -0.31
52. Business services -0.39 -0.36 -0.43
53. Dwelling ownership -0.02 -0.14 -0.36
54. Public services -0.28 -0.03 -0.13
55. Other services -0.62 -0.56 -1.03
56. Private transport services -0.04 -0.32 -0.81
57. Private electricity -3.31 -5.81 -6.66
58. Private heating -2.57 -3.82 -4.21

Source: CGE simulation results.
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Tourism Output

Tourism industry output measures the value of goods and services produced by establishments to satisfy visitor
consumption, excluding net taxes (taxes less subsidies). Figure 3 shows percentage deviations from baseline
values for real tourism output and total (tourism plus non-tourism) output during the simulation period from
2011 to 2020.
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Figure 3: Impacts of CPRS on the Australian (national) tourism output and total (tourism plus non-
tourism) output during the simulation period from 2011 to 2020:
percentage deviations from the baseline forecast

Total tourism industry output in Australia in 2007-08 was $74.2 billion (Table 5, column one). The CGE
model simulation forecast (business-as-usual case) value of tourism output in 2020 is $113.4 billion in today’s
dollar value. With the CPRS in place, real tourism output falls by 0.73 per cent relative to its baseline value in
2020 (Table 5, last column and last row). This is equivalent to a reduction of about $826.5 million in today’s
dollars (last column, fourth row).

Table 5: Australian (national) tourism output, selected years

2007-08 2011 2015 2020
Tourism output (actual estimate), $m 74232 - - -
Baseline forecast (business-as-usual case), $m - 81047 95167 113452
Policy forecast (with CPRS in place), $m - 80761 94695 112626
Net impacts of CPRS (deviations from baseline), $m - -285.84 -472.04 -826.52
Net impacts of CPRS (deviations from baseline), % - -0.35 -0.50 -0.73

Source: Australian Bureau of Statistics (2009), plus author simulations

Table 6 shows deviations (per cent and $million) from baseline values for real tourism output during the
simulation period from 2011 to 2020 as a result of the introduction of the CPRS. The deviations from the
baseline value grow progressively over time as illustrated in Figure 4.
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Table 6: Net effect of CPRS on the Australian (national) tourism output during the simulation period
from 2011 to 2020: deviations from the baseline forecast

Year Percentage deviations from baseline Deviations from baseline (in constant prices), $m
2011 -0.35 -285.84
2012 -0.32 -272.41
2013 -0.32 -281.99
2014 -0.35 -316.53
2015 -0.50 -472.04
2016 -0.54 -535.62
2017 -0.57 -579.35
2018 -0.63 -671.83
2019 -0.68 -746.11
2020 -0.73 -826.52

Source: author simulations
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Figure 4: Impacts of CPRS on the Australian (national) tourism output during the simulation period from
2011 to 2020: deviations from the baseline forecast (in constant prices $m)

Table 7 presents tourism output by TSA industry sector for two periods. The tourism industries listed are
those that comprise the category of tourism characteristic and connected industries in the Australian TSA. The
first column of Table 7 shows tourism output by TSA sector in million dollars for 2007-08 taken from ABS
national Tourism Satellite Account 2007-08 (ABS, 2009). The figures in the remaining columns of Table 7 are
based on CGE simulation results. Columns four and five show deviations ($million and per cent) from baseline
values for real tourism output by TSA industry sector nationally in 2020. The simulation results indicate that the
majority of tourism industries experience a contraction in their real output relative to baseline values. The most
negatively affected tourism industries include accommodation; cafes, restaurants and food outlets; and air and
water transport, and their real output falls respectively by 1.32 per cent, 1.32 per cent and 0.82 per cent relative
to their baseline value in 2020 (Table 7, column five). These are, respectively, equivalent to reductions of $193.9
million, $192.3 million and $173.7 million in today’s dollars (Table 7, column four). While most tourism
industries experience at least a small contraction in their real output relative to baseline values, there are some
that experience expansion. The most favourably affected is the rail transport industry, real output of this industry
grows by 1.28 per cent relative to baseline values in 2020. This is because the emissions price causes substitution
toward the rail transport industry against the high-emissions transport industries (air and water transport, and
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other road transport industry). The reductions in contribution to tourism output experienced by the tourism
characteristic industries in particular far outweighs the gains to less ‘core’ tourism industries.

Table 7: Net effect of CPRS on the Australian (national) tourism industry output, 2020

Tourism Industry

Travel agency & tour operator services
Taxi transport

Air & water transport#

Motor vehicle hiring
Accommodation

Cafes, restaurants & food outlets
Clubs, pubs, taverns & bars

Other road transport

Rail transport

Food manufacturing

Beverage manufacturing

Transport equipment manufacturing
Other manufacturing

Automotive fuel retailing

Retail trade

Casino & gambling

Library museum & art

Other entertainment

Education

Ownership of dwelling

Other industries

Total

2007-08*

Tourism
output
(actual

estimate),
$m

2270
821
11936
1191
9889
9972
2488
2208
1086
3808
1950
531
2624
863
7189
323
850
1726
3135
2961

6411

74232

Baseline
forecast
(business-as-
usual case),
$m

3847
1341
21304
2018
14568
14690
3665
3605
1931
5566
2825
707
3496
1189
9904
456
1199
2435
4628
4039

10040

113452

Source: *Australian Bureau of Statistics (2009) and **CGE simulation results.

2020%*

Policy
forecast
(with CPRS
in place),
$m

3830
1321
21131
2010
14376
14496
3617
3552
1956
5564
2837
709
3508
1182
9843
451
1187
2409
4622
4024

10001

112626

Note: # Air & water transport refers to Australian-based airlines and water transport companies.

Deviations

from

baseline,

$m

-16.54
-19.84
-173.66
-8.68
-192.30
-193.91
-48.38
-53.36
24.72
-1.16
11.30
2.06
12.70
-7.25
-60.41
-4.69
-12.35
-25.08
-6.02
-14.54

-39.13

-826.52

Deviations
from
baseline,
%
-0.43
-1.48
-0.82
-0.43
-1.32
-1.32
-1.32
-1.48
1.28
-0.02
0.40
0.29
0.36
-0.61
-0.61
-1.03
-1.03
-1.03
-0.13
-0.36

-0.39

-0.73

Figure 5 displays the results in column four of Table 7. For each tourism industry it shows deviations
($million) from baseline values for real tourism output by TSA industry sector for 2020 as a result of the

introduction of the CPRS.
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Figure 5: Net effect of CPRS on the Australian (national) tourism industry output: deviations from the
baseline forecast, 2020, $m

Tourism Gross Value Added

Tourism gross value added (TGVA) measures the value of tourism gross output at basic prices by all industries
which supply tourism products, less the value of the inputs used in producing these tourism products. Value
added is the most widely accepted measure of the contribution of an industry to the economy. TGVA in
Australia in 2007-08 was $33.7 billion (Table 8, column one). CGE model simulation forecast (business-as-
usual case) value of TGVA in 2020 is $51.7 billion in today’s dollar value. With the CPRS in place, real TGVA
falls by 0.70 per cent relative to its baseline value in 2020 (last column and last row). This is equivalent to a
reduction of about $361.4 million in today’s dollars (last column and fourth row).

Table 8: Australian (national) tourism gross value added (TGVA), selected years

2007-08 2011 2015 2020
Tourism GVA (actual estimate), $m 33732 - - -
Baseline forecast (business-as-usual case), $m - 37189 43444 51720
Policy forecast (with CPRS in place), $m - 37055 43239 51358
Net impacts of CPRS (deviations from baseline), $m - -133.63 -204.97 -361.42
Net impacts of CPRS (deviations from baseline), % - -0.36 -0.47 -0.70

Source: Australian Bureau of Statistics (2009), plus author simulations
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Table 9 shows deviations (per cent and $million) from baseline values for real tourism gross value added
during the simulation period from 2011 to 2020 as a result of the introduction of CPRS. The deviations from the
baseline value (dollars) grow progressively over time as illustrated in Figure 6.

Table 9: Net effect of CPRS on the Australian tourism gross value added (TGVA) during the simulation
period from 2011 to 2020: deviations from the baseline forecast

Year Percentage deviations from baseline Deviations from baseline (in constant prices), $Sm
2011 -0.36 -162.20
2012 -0.33 -152.08
2013 -0.32 -155.88
2014 -0.34 -172.38
2015 -0.46 -236.68
2016 -0.50 -267.70
2017 -0.51 -284.55
2018 -0.58 -332.39
2019 -0.62 -368.22
2020 -0.68 -416.99

Source: author simulations
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Figure 6: Net effect of CPRS on the Australian (national) tourism gross value added (TGVA) during the
simulation period from 2011 to 2020: deviations from the baseline forecast (in constant prices), $m

Table 10 shows TGVA by ATSA industry sector for two time periods. The first column of Table 10 shows
TGVA by ATSA sector for 2007-08 (ABS, 2009). The figures in the remaining columns of Table 10 are derived
from CGE simulation results. Columns four and five show deviations ($million and per cent) from baseline
values for real TGVA by TSA industry sector nationally in 2020. The simulation results indicate that, as for
output, the majority of tourism industries experience contraction in their real TGVA relative to baseline values.
The most negatively affected tourism industries include accommodation; cafes, restaurants and food outlets; and
air and water transport, and their real output falls respectively by 1.32 per cent, 1.32 per cent and 0.82 per cent
relative to their baseline value in 2020 (column five). These are, respectively, equivalent to reductions of $97.8
million, $66.2 million and $62.3 million in today’s dollars (column four). While most tourism industries
experience at least a small contraction in their real TGVA relative to baseline values, there are some that
experience expansion. The most favourably affected is the rail transport industry, real TGVA of this industry
grows by 1.28 per cent relative to baseline values in 2020. This is because the emissions price causes substitution
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toward the rail transport industry against the high-emissions transport industries (air and water transport, and
other road transport industry).

Table 10: Net effect of CPRS on the Australian (national) tourism industry gross value added: deviations
from the baseline forecast, 2020

2007-08* 2020%*
Tourism Baseli Poli
aselne olic o g o _,a
GVA M Deviations Deviations
Tourism Industry .forecast . forecast from from
(actual  (business-as- (with CPRS . .
. . baseline, baseline,
estimate), usual case), in place), o
$m %
$m $m $m
Travel agency & tour operator services 1465 2505 2494 -10.77 -0.43
Taxi transport 335 552 544 -8.17 -1.48
Air & water transport 4241 7638 7576 -62.26 -0.82
Motor vehicle hiring 735 1257 1251 -5.40 -0.43
Accommodation 4985 7410 7312 -97.81 -1.32
Cafes, restaurants & food outlets 3373 5014 4948 -66.18 -1.32
Clubs, pubs, taverns & bars 1067 1586 1565 -20.94 -1.32
Other road transport 936 1542 1519 -22.82 -1.48
Rail transport 553 992 1005 12.70 1.28
Food manufacturing 942 1389 1389 -0.29 -0.02
Beverage manufacturing 704 1029 1033 4.12 0.40
Transport equipment manufacturing 156 210 210 0.61 0.29
Other manufacturing 885 1190 1194 4.32 0.36
Automotive fuel retailing 272 378 376 -2.31 -0.61
Retail trade 3962 5507 5474 -33.59 -0.61
Casino & gambling 181 258 255 -2.65 -1.03
Library museum & art 462 658 651 -6.77 -1.03
Other entertainment 484 689 682 -7.10 -1.03
Education 2417 3600 3596 -4.68 -0.13
Ownership of dwelling 2432 3347 3335 -12.05 -0.36
Other industries 3145 4970 4950 -19.37 -0.39
Total 33732 51720 51358 -361.42 -0.70

*Australian Bureau of Statistics (2009). **CGE simulation results.

Figure 7 shows deviations ($million) from baseline values for real TGVA by TSA industry sector for 2020 as
a result of the introduction of CPRS. The figures correspond to column four, Table 10.
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Figure 7: Net effect of CPRS on the Australian (national) tourism industry gross value added: deviations
from the baseline forecast, 2020, $m

Tourism Gross Domestic Product

Tourism gross domestic product (TGDP) is tourism gross value added plus taxes paid less subsidies received on
tourism related products as these are reflected in prices that visitors actually pay. Figure 8 shows percentage
deviations from baseline values for real tourism GDP and total (tourism plus non-tourism) GDP during the
simulation period from 2011 to 2020.

28




ECONOMIC IMPACTS OF GREENHOUSE GAS REDUCTION POLICIES ON THE
AUSTRALIAN TOURISM INDUSTRY: A Dynamic CGE Analysis

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
000 T T T T T T T T T
-0.10

—4—Total GDP
-0.20

-0.40
050 ‘\.\*

-0.60 \*\0—0\
0.70

0.80 \\\
-0.90 \

-1.00

== Tourism GDP

Percentage deviations from baseline

Figure 8: Impacts of CPRS on the Australian (national) tourism GDP and total (tourism plus non-
tourism) GDP during the simulation period from 2011 to 2020: percentage deviations from the baseline
forecast

Total TGDP in Australia in 2007-08 was $40.6 billion (Table 11, column one). CGE model simulation
forecast (business-as-usual case) value of TGDP in 2020 is $61.5 billion in today’s dollar value. With the CPRS
in place, real TGDP falls by 0.65 per cent relative to its baseline value in 2020 (last column and last row). This is
equivalent to a reduction of about $417.0 million in today’s dollars (last column and fourth row).

Table 11: Australian tourism gross domestic product (TGDP), selected years

200708 2011 2015 2020
Tourism GDP (actual estimate), $m 40639 - - -
Baseline forecast (business-as-usual case), $m - 44674 51915 61528
Policy forecast (with CPRS in place), $m - 44512 51678 61111
Net impacts of CPRS (deviations from baseline), $m - -162.20 -236.68 -416.99
Net impacts of CPRS (deviations from baseline), % - -0.36 -0.46 -0.68

Source: Australian Bureau of Statistics (2009), plus author simulations.

Table 12 shows deviations (per cent and $million) from baseline values for real tourism gross domestic
product (TGDP) during the simulation period from 2011 to 2020 as a result of the introduction of CPRS. The
deviations from the baseline value grow progressively over time as illustrated in Figure 9.
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Table 12: Net effect of CPRS on the Australian tourism gross domestic product (TGDP) during the
simulation period from 2011 to 2020: deviations from the baseline forecast

Year Percentage deviations from baseline Deviations from baseline (in constant prices), $m
2011 -0.36 -162.20
2012 -0.33 -152.08
2013 -0.32 -155.88
2014 -0.34 -172.38
2015 -0.46 -236.68
2016 -0.50 -267.70
2017 -0.51 -284.55
2018 -0.58 -332.39
2019 -0.62 -368.22
2020 -0.68 -416.99

Source: author simulations.
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Figure 9: Net effect of CPRS on the Australian tourism gross domestic product (TGDP) during the
simulation period from 2011 to 2020: deviations from the baseline forecast (in constant prices), $m

Table 13 shows tourism gross domestic product (TGDP) by TSA industry sector for two time periods. The
first column of Table 13 shows TGDP by TSA industry sector for 2007-08 (ABS, 2009). The figures in the
remaining columns of Table 13 are derived from CGE simulation results. Columns four and five show deviations
($million and per cent) from baseline values for real TGDP by TSA industry sector nationally in 2020. The
simulation results indicate that majority of tourism industries experience contractions in their real TGDP relative
to baseline values. The most negatively affected tourism industries include accommodation; cafes, restaurants
and food outlets; and air and water transport, and their real output falls respectively by $106.5 million,
$83.1 million and $61.1 million in today’s dollars relative to their baseline value in 2020 (column four). The
most favourably affected is the rail transport industry. Real TGDP of this industry grows by 1.28 per cent
relative to baseline values in 2020 (last column). This is because the emissions price causes substitution toward
the rail transport industry against the high-emissions transport industries (air and water transport, and other road
transport industry).

30




ECONOMIC IMPACTS OF GREENHOUSE GAS REDUCTION POLICIES ON THE
AUSTRALIAN TOURISM INDUSTRY: A Dynamic CGE Analysis

Table 13: Net effect of CPRS on the Australian tourism industry gross domestic product: deviations from
the baseline forecast, 2020

Tourism Industry

Travel agency & tour operator services

Taxi transport

Air & water transport

Motor vehicle hiring
Accommodation

Cafes, restaurants & food outlets
Clubs, pubs, taverns & bars
Other road transport

Rail transport

Food manufacturing

Beverage manufacturing
Transport equipment manufacturing
Other manufacturing
Automotive fuel retailing

Retail trade

Casino & gambling

Library museum & art

Other entertainment

Education

Ownership of dwelling

Other industries

Total

2007-08*
Tourism
GDP
(actual
estimate),
$m

1465
359
4165
832
5433
4243
1067
737
553
1066
1750
156
885
2523
5135
541
462
697
2417
2432
3721

40639

Baseline
forecast
(business-as-
usual case),
$m

2505

591
7502
1421
8070
6295
1586
1217

992
1571
2545

210
1190
3479
7124

765

658

989
3600
3347
5871

61528

Source: *Australian Bureau of Statistics (2009) and **CGE simulation results.

2020**

Policy
forecast
(with CPRS
in place),
$m

2494

582
7441
1415
7964
6212
1565
1199
1005
1570
2556

210
1194
3458
7080

758

651

979
3596
3335
5848

61111

Deviations
from
baseline,
$m

-10.77
-8.74
-61.15
-6.11
-106.53
-83.10
-20.94
-18.01
12.70
-0.33
10.18
0.61
432
-21.22
-43.46
-7.88
-6.77
-10.18
-4.68
-12.05
-22.88

-416.99

Deviations
from
baseline,
%
-0.43
-1.48
-0.82
-0.43
-1.32
-1.32
-1.32
-1.48
1.28
-0.02
0.40
0.29
0.36
-0.61
-0.61
-1.03
-1.03
-1.03
-0.13
-0.36
-0.39

-0.68

Figure 10 shows deviations ($million) from baseline values for real TGDP by TSA industry sector for 2020
as a result of the introduction of CPRS. The deviations come from column four of Table 13.
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Figure 10: Net effect of CPRS on the Australian tourism industry gross domestic product: deviations from
the baseline forecast, 2020, $m

Net Taxes on Tourism Products

Net taxes on tourism products due to consumption of tourism include taxes less subsidies on tourism products.
The taxes range over federal, state and local level taxes including the goods and services tax (GST). Net taxes on
tourism products due to consumption of tourism in Australia totalled $6.9 billion in 2007-08 (Table 14, column
one). CGE model simulation forecast (business-as-usual case) value of net taxes on tourism products in 2020 is
$9.8 billion in today’s dollar value. With the CPRS in place, real net taxes on tourism products falls by 0.57 per
cent relative to its baseline value in 2020 (last column and last row). This is equivalent to a reduction of about
$55.6 million in today’s dollars (last column and fourth row).

Table 14: Australian (national) net taxes on tourism products, selected years

2007-08 2011 2015 2020
Net taxes on tourism products (actual estimate), $m 6907 - - -
Baseline forecast (business-as-usual case), $m - 7486 8470 9809
Policy forecast (with CPRS in place), $m - 7457 8439 9753
Net impacts of CPRS (deviations from baseline), $m - -28.57 -31.72 -55.58
Net impacts of CPRS (deviations from baseline), % - -0.38 -0.37 -0.57

Source: Australian Bureau of Statistics (2009), plus author simulations.
Table 15 shows deviations (per cent and $million) from baseline values for real net taxes on tourism products

during the simulation period from 2011 to 2020 as a result of the introduction of CPRS. The deviations from the
baseline value grow progressively over time as illustrated in Figure 11.
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Table 15: Net effect of CPRS on the Australian (national) net taxes on tourism products during the
simulation period from 2011 to 2020: deviations from the baseline forecast

Year Percentage deviations from baseline Deviations from baseline (in constant prices), $m
2011 -0.38 -28.57
2012 -0.33 -25.50
2013 -0.32 -25.05
2014 -0.32 -26.53
2015 -0.37 -31.72
2016 -0.41 -35.72
2017 -0.40 -35.83
2018 -0.46 -42.53
2019 -0.49 -46.48
2020 -0.57 -55.58

Source: author simulations.
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Figure 11: Net taxes on tourism products during the simulation period from 2011 to 2020: deviations from
the baseline forecast (in constant prices), $m

Table 16 shows the results for net taxes on tourism products by TSA product. The first column of Table 16
shows net taxes on tourism products by TSA product for 2007-08 (ABS, 2009). The figures in the remaining
columns of Table 16 are derived from CGE simulation results. Columns four and five show deviations ($million
and per cent) from baseline values for real net taxes on tourism products by TSA product nationally in 2020. The
simulation results indicate that a fall in real net taxes relative to baseline values for the majority of tourism
products, for example, real net taxes on fuel (petrol and diesel), takeaway and restaurant meals, shopping
(including gifts and souvenirs), and accommodation services fall respectively by $18.2 million, $16.9 million,
$8.8 million and $8.7 million in today’s dollars relative to their baseline value in 2020 (column four). On the
other hand, real net taxes on alcoholic beverages and other beverages, local area passenger transportation, and
long distance passenger transportation increase by $6.1 million, $4.8 million and $1.1 million in today’s dollars
relative to their baseline value in 2020.
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Table 16: Net effect of CPRS on the Australian (national) net taxes on tourism products: deviations from
the baseline forecast, 2020

2007-08* 2020%*
Net taxes

on tourism Baseline Polic o o
. f f Y Deviations Deviations
Tourism Product products Torecast forecast from from

(business-as- (with CPRS . .
(actual . baseline, baseline,
) usual case), in place), $m o
estimate), $m $m ()

$m

Travel agency & tour operator services 0 0 0 0.00 -0.43
Taxi fares 24 39 38 -0.57 -1.48
Long distance passenger transportation -76 -136 -135 1.11 -0.82
Motor vehicle hire & lease 97 165 164 -0.71 -0.43
Accommodation services 448 660 652 -8.72 -1.32
Takeaway & restaurant meals 870 1281 1264 -16.91 -1.32
Shopping (including gifts & souvenirs) 1070 1437 1428 -8.77 -0.61
Local area passenger transportation -199 -325 -320 4.81 -1.48
Repair & maintenance of motor vehicles 36 49 49 -0.30 -0.61
Fuel (petrol, diesel) 2251 3101 3082 -18.92 -0.61
Food products 124 182 181 -0.04 -0.02
Alcoholic beverages & other beverages 1046 1516 1522 6.06 0.40
Motor vehicles, caravans, boats, etc. 67 130 130 -0.80 -0.61
Recreational, cultural & sports services 213 300 297 -3.09 -1.03
Gambling & betting services 360 300 295 -5.23 -1.03
Education 0 0 0 0.00 -0.13
Actual & imputed rent on holiday houses 0 0 0 0.00 -0.36
Other tourism goods & services 576 901 898 -3.51 -0.39
Total 6907 9601 9545 -55.58 -0.57

Source: *Australian Bureau of Statistics (2009) and **CGE simulation results.

Figure 12 shows deviations ($million) from baseline values for real net taxes on tourism products for 2020 as
a result of the introduction of the CPRS. The amounts correspond to those in Table 16 column four.
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Figure 12: Net effect of CPRS on the Australian (national) net taxes on tourism products: deviations from
the baseline forecast, 2020, $m

Tourism Employment

Figure 13 shows percentage deviations from baseline values for tourism employment and total (tourism plus
non-tourism) employment during the simulation period from 2011 to 2020.
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Figure 13: Impacts of CPRS on the Australian (national) tourism employment and total (tourism plus
non-tourism) employment during the simulation period from 2011 to 2020: percentage deviations from
the baseline forecast
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Total tourism employment in Australia in 2007-08 was 497.9 thousand people (Table 17, column one). CGE
model simulation forecast (business-as-usual case) value of tourism employment in 2020 is 595.0 thousand
people. With the CPRS in place, tourism employment falls by 0.52 per cent relative to its baseline value in 2020
(last column and last row). This is equivalent to a reduction of about 3,104 jobs (last column and fourth row).

Table 17: Australian (national) tourism employment, selected years

2007-08 2011 2015 2020
Tourism employment (actual estimate), ‘000 people 497.9 - -
Baseline forecast (business-as-usual case), ‘000 people - 522.7 560.7 595.0
Policy forecast (with CPRS in place), ‘000 people - 520.4 558.6 591.9
Net impacts of CPRS (deviations from baseline), 000 people - -2.383 -2.109 -3.104
Net impacts of CPRS (deviations from baseline), % - -0.46 -0.38 -0.52

Source: Australian Bureau of Statistics (2009), plus author simulations.

Table 18 shows deviations (per cent and number of persons) from baseline values for tourism employment
during the simulation period from 2011 to 2020 as a result of the introduction of CPRS. Figure 14 shows
deviations (number of persons) from baseline values for tourism employment over time.

Table 18: Net effect of CPRS on the Australian (national) tourism employment during the simulation
period from 2011 to 2020: deviations from the baseline forecast, 000 persons

Year Percentage deviations from baseline Deviations from baseline, number of persons

2011 -0.46 -2.383
2012 -0.34 -1.807
2013 -0.29 -1.578
2014 -0.28 -1.543
2015 -0.38 -2.109
2016 -0.39 -2.246
2017 -0.38 -2.162
2018 -0.43 -2.517
2019 -0.45 -2.678
2020 -0.52 -3.104

Source: author simulations.
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Figure 14: Net effect of CPRS on the national tourism employment during the simulation period from
2011 to 2020: deviations from the baseline forecast, number of persons

Table 19: Net effect of CPRS on the Australian (national) tourism industry employment: deviations from
the baseline forecast, 2020

2007-08* 2020%*
Tourism . .
Baseline Policy o .
. employment f = Deviations Deviations
Tourism Industry ; orecast ' orecast frOm from
(actual  (pusiness-as- (with CPRS . .
. . baseline, baseline,
estimate),  usual case), in place), X o
: 000 000 000 %
000
Travel agency & tour operator services 23.1 32.7 32.7 -0.061 -0.19
Road transport & motor vehicle hiring 26.6 28.1 27.8 -0.323 -1.15
Air & water transport 343 42.1 41.9 -0.143 -0.34
Accommodation 71.7 94.1 93.1 -1.064 -1.13
Cafes & restaurants 53.0 69.6 68.8 -0.787 -1.13
Clubs, pubs, taverns & bars 23.2 30.5 30.1 -0.344 -1.13
Rail transport 3.4 4.5 4.6 0.131 2.90
Manufacturing 32.8 343 34.6 0.236 0.69
Retail trade 125.6 132.0 131.5 -0.494 -0.37
Casino & gambling 2.1 2.6 2.6 -.017 -0.66
Library museum & art 10.9 13.5 135 -0.090 -0.66
Other entertainment 13.1 16.3 16.2 -0.108 -0.66
Education 36.4 43.4 43.4 0.005 0.01
Other industries 41.7 51.3 513 -0.044 -0.09
Total 497.9 595.0 591.9 -3.104 -0.52

Source: *Australian Bureau of Statistics (2009). **CGE simulation results. (The industries do not align in a completely consistent way with
those in Table 10 because employment effects are derived differently from TGVA involving a different industry breakup).

Table 19 shows tourism employment by TSA industry sector for two time periods. The first column of Table
19 shows tourism employment by TSA industry sector for 2007-08 (ABS, 2009). The figures in the remaining
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columns of Table 19 are derived from CGE simulation results. Columns four and five show deviations (number
of persons and per cent) from baseline values for tourism employment by TSA industry sector nationally in
2020. The simulation results indicate that majority of tourism industries experience contraction in their
employment relative to baseline values. The most negatively affected tourism industries include accommodation;
cafes and restaurants; retail trade; and clubs, pubs, taverns and bars, and their employment falls respectively by
1,064 people, 787 people, 494 people and 344 people relative to their baseline value in 2020 (column four).
While most tourism industries experience at least a small contraction in their employment relative to baseline
values, there are some that experience expansion. The most favourably affected is the rail transport industry.
Employment in this industry grows by 2.90 per cent relative to baseline values in 2020. This is because the
emissions price causes substitution toward the rail transport industry against the high-emissions transport
industries (air and water transport, and other road transport industry).

Figure 15 shows deviations (number of persons) from baseline values for tourism employment by TSA
industry sector for 2020 as a result of the introduction of CPRS. The changes in employment are based on the
estimates in Table 19, column four.

Otherindustries
Education

Other entertainment
Library museum and art
Casino and gambling
-0.494 Retail trade

0.236 Manufacturing

0.131 Rail transport
Clubs, pubs, taverns and bars
Cafes and restaurants
-1.064 Accommodation
Air and water transport
Road transport and motor vehicle hiring

-0.061 Travel agency and tour operator services

-1.200 -0.700 -0.200 0.300

Tourism employment: deviations from baseline, 2020, 000 person

Figure 15: Net effect of CPRS on the Australian (national) tourism employment: deviations from the
baseline forecast, 2020, 000

Tourism Consumption

Tourism consumption is defined as: '... the total consumption made by a visitor or on behalf of a visitor for and
during his/her trip and stay at the destination' (ABS 2007). Included in this definition are both actual
expenditures and imputations for the consumption by visitors of certain services for which they do not make a
payment. Also consistent with the definition of visitors, tourism consumption includes expenditure by visitors
whose primary purpose is business. Consumption before or after the trip is likewise included provided the
expenditures are related to the trip, such as the purchase of luggage or film processing.

Tourism consumption in Australia in 2007-08 was $88.7 billion (Table 20, column one). CGE model
simulation forecast (business-as-usual case) value of tourism consumption in 2020 is $128.8 billion in today’s

dollar value. With the CPRS in place, real tourism consumption falls by 1.56 per cent relative to its baseline
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value in 2020 (last column and last row). This is equivalent to a reduction of about $2.0 billion in today’s dollars
(last column and fourth row).

Table 20: Australian (national) tourism consumption, selected years

2007-08 2011 2015 2020
Total tourism consumption (actual estimate), $m 88723 - - -
Baseline forecast (business-as-usual case), $m - 99130 111250 128752
Policy forecast (with CPRS in place), $m - 98617 109889 126740
Net impacts of CPRS (deviations from baseline), $m - -512.72 -1360.92 -2012.11
Net impacts of CPRS (deviations from baseline), % - -0.52 -1.22 -1.56

Source: Australian Bureau of Statistics (2009), plus author simulations.

Table 21 shows deviations ($million) from baseline values for real tourism consumption by TSA product
nationally in 2011, 2015, and 2020. The simulation results indicate that real consumption of all tourism products
falls relative to their baseline values. For example, real consumption of long distance passenger transport,
takeaway and restaurant meals, shopping (including gifts and souvenirs), and accommodation services falls
respectively by $354.8 million, $265.5 million, $265.4 million, and $247.4 million relative to their baseline
value in 2020 (Table 21, column three).

Table 21: Impacts of CPRS on tourism consumption: deviations from baseline, selected years, $m

Tourism Product 2011 2015 2020
Travel agency & tour operator services -15.38 -26.40 -46.89
Taxi fares -4.81 -13.91 -19.94
Long distance passenger transportation -75.77 -262.64 -354.84
Motor vehicle hire & lease -7.78 -22.12 -31.90
Accommodation services -57.10 -176.49 -247.37
Takeaway & restaurant meals -79.61 -161.12 -265.52
Shopping (including gifts & souvenirs) -73.67 -170.14 -265.37
Local area passenger transportation -3.36 -15.16 -19.01
Repair & maintenance of motor vehicles -2.63 -4.17 -7.70
Fuel (petrol, diesel) -39.90 -60.71 -114.36
Food products -42.86 -106.52 -161.43
Alcoholic beverages & other beverages -26.95 -59.46 -94.48
Motor vehicles, caravans, boats, etc. -7.53 -19.48 -29.08
Recreational, cultural & sports services -17.67 -35.70 -58.87
Gambling & betting services -6.86 -12.23 -21.33
Education -15.63 -119.53 -134.26
Actual & imputed rent on holiday houses -17.69 -37.82 -60.88
Other tourism goods & services -17.52 -57.32 -78.87
Total, $m -512.72 -1360.92 -2012.11
Total, % -0.52 -1.22 -1.56

Source: author simulations.

Figure 16 shows deviations ($million) from baseline values for real tourism consumption by TSA product for
2020 as a result of the introduction of CPRS.
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Tourism consumption: deviations from baseline, 2020, $m
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Table 22 shows deviations ($million) from baseline values for real domestic tourism consumption by TSA
product nationally in 2011, 2015, and 2020. The simulation results indicate that real domestic consumption of all
tourism products falls relative to their baseline values. For example, real domestic consumption of takeaway and
restaurant meals, shopping (including gifts and souvenirs), long distance passenger transport, and
accommodation services falls respectively by $182.1 million, $160.8 million, $133.0 million, and $108.2 million
relative to their baseline value in 2020 (column three).

Table 22: Impacts of CPRS on domestic tourism consumption: deviations from baseline,
$Smillion, selected years

Tourism Product 2011 2015 2020
Travel agency & tour operator services -14.29 -17.44 -36.94
Taxi fares -3.66 -4.47 -9.46
Long distance passenger transportation -51.49 -62.82 -133.06
Motor vehicle hire & lease -5.98 -7.29 -15.45
Accommodation services -41.86 -51.07 -108.17
Takeaway & restaurant meals -70.48 -85.98 -182.13
Shopping (including gifts & souvenirs) -62.22 -75.90 -160.77
Local area passenger transportation -1.78 -2.17 -4.59
Repair & maintenance of motor vehicles -2.49 -3.04 -6.44
Fuel (petrol, diesel) -38.19 -46.58 -98.68
Food products -35.12 -42.84 -90.75
Alcoholic beverages & other beverages -23.15 -28.25 -59.83
Motor vehicles, caravans, boats, etc. -6.07 -7.40 -15.68
Recreational, cultural & sports services -15.65 -19.09 -40.43
Gambling & betting services -6.30 -7.69 -16.29
Education -1.30 -1.58 -3.35
Actual & imputed rent on holiday houses -15.37 -18.75 -39.72
Other tourism goods & services -12.40 -15.12 -32.03
Total, $Sm -407.80 -497.48 -1053.79
Total, % -0.57 -0.63 -1.17

Source: author simulations.
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Figure 17 shows deviations ($million) from baseline values for real domestic tourism consumption by TSA
product for 2020 as a result of the introduction of CPRS. The amounts come from Table 22, column three.
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Figure 17: Net effect of CPRS on the Australian (national) domestic tourism consumption: deviations
from the baseline forecast, 2020, $m

Table 23 shows deviations ($million) from baseline values for real international tourism consumption by
TSA product nationally in 2011, 2015, and 2020. The simulation results indicate that real international
consumption of all tourism products falls relative to their baseline values. For example, real international
consumption of long distance passenger transport, accommodation services, shopping (including gifts and
souvenirs), and takeaway and restaurant meals falls respectively by $221.8 million, $139.2 million, $104.6
million, and $83.4 million relative to their baseline value in 2020 (column three).
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Table 23: Impacts of CPRS on international tourism consumption: deviations from baseline, $Smillion,

Tourism Product

Travel agency & tour operator services
Taxi fares

Long distance passenger transportation
Motor vehicle hire & lease
Accommodation services

Takeaway & restaurant meals

Shopping (including gifts & souvenirs)
Local area passenger transportation
Repair & maintenance of motor vehicles
Fuel (petrol, diesel)

Food products

Alcoholic beverages & other beverages
Motor vehicles, caravans, boats, etc.
Recreational, cultural & sports services
Gambling & betting services

Education

Actual & imputed rent on holiday houses

Other tourism goods & services
Total, $Sm
Total, %

Source: author simulations.

selected years

2011
-1.09
-1.15
-24.28
-1.80
-15.24
-9.13
-11.45
-1.58
-0.14
-1.72
-1.74
-3.79
-1.47
-2.02
-0.55
-14.33
-2.32
-5.13
-104.92
-0.38

2015 2020
-8.97 -9.95
9.44 -10.48

-199.82 -221.78

-14.82 -16.45

-125.42 -139.20

-75.13 -83.39

-94.24 -104.59

-12.99 -14.42
-1.13 -1.26

-14.13 -15.68

-63.68 -70.68

-31.22 -34.65

-12.08 -13.40

-16.62 -18.44
-4.54 -5.04

-117.95 -130.91
-19.07 21.16
-42.20 -46.83

-863.44 -958.32
-2.65 -2.47
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Figure 18 shows deviations ($million) from baseline values for real international tourism consumption by
TSA product for 2020 as a result of the introduction of CPRS. The amounts correspond to those in Table 23,
column three.
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Figure 18: Net effect of CPRS on the Australian (national) international tourism consumption: deviations
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Chapter 5

CONCLUSIONS

This paper has examined the economic effects of the introduction of the Carbon Pollution Reduction Scheme,
CPRS (the Emissions Trading Scheme, ETS) on the Australian tourism industry, focusing on the effects of the
scheme on tourism output, tourism gross value added and tourism employment. The purpose of the CPRS is to
reduce carbon emissions from economic activity in the Australian economy and is of course not targeted at
tourism specifically. Nevertheless the tourism industry would be affected by the proposed scheme and indeed
any schemes established to mitigate the impacts of global warming. The results of the CGE simulations indicate
that the introduction of the CPRS would reduce real tourism output, tourism gross value added (TGVA) and
tourism employment in Australia relative to base levels (business as usual). Real TGV A would fall because, first,
the emissions price under the CPRS acts as a tax and thus becomes a distortion which reduces economic
efficiency. Second, the emissions price reduces the incentive for the producers of tourism goods and services in
Australia to use variable factors of production—Ilabour and capital. With less productive resources, real TGVA
would be lower than it otherwise would be.

A problem for any country that initiates an ETS to mitigate the effects of global warming is that tourism is
very much a footloose industry. If one country raises the costs of visits to its shores, many travellers will switch
to other countries. For this to occur does not require the industry to shift plant and equipment from one country
to another, as would be the case with industries such as manufacturing or mining. Rather, tourists may simply
change their travel plans—something that can occur very quickly. Such tourists can switch to other destinations,
at least some of which are not implementing climate change mitigation policies.

Thus, if a destination imposes climate change policies which raise the cost of inbound tourism, but its
competitors do not, then visitors will, to some extent, substitute for competitor destinations. When climate
change policies are proposed such as Australia's CPRS, they can pose particular problems for footloose export
industries. Increasing the costs of the home export industry will render it less competitive on world markets, and
customers will shift elsewhere. Production may actually shift offshore. While the Australian economy will
reduce its production of GHGs, the global total GHGs may thus stay the same or even increase depending on the
particular mix of visitor activities in the alternative destination and the relative level of efficiency in terms of
carbon emissions of that destination’s tourism industry. The extent to which this would occur in Australia under
the proposed CPRS is as yet undetermined but the loss of price competitiveness of Australia as a tourism
destination will inevitably impact on inbound tourism (negatively) and outbound tourism (positively). These
subsequent impacts imply that the adverse effects of the proposed CPRS on tourism output, tourism GDP and
tourism employment would be much greater than those identified above.

Other destinations, including Europe, USA and New Zealand are exploring or have introduced the use of
ETS to mitigate the effects of GHG emissions. As the simulations for Australia indicate, the adoption of an ETS
would affect tourism, both directly (e.g. if an ETS is imposed on aviation) and indirectly in all tourism sectors
(e.g. through the price of inputs, such as electricity). Thus, a cost is imposed on a firm whenever it generates
GHG and it will seek to pass these costs onto its customers. The prices of their products will rise, and other
industries will have to pay more for these products if they use them as inputs. Overall, cost levels of the tourism
industry will rise to an extent dependent on the industry’s carbon intensiveness. Ultimately, directly or indirectly,
prices to consumers and tourists will rise. The extent of ‘pass through’ (price rises) will have significant
implications for the size of consumer responses to climate change mitigation policies in whichever country they
are imposed.

The simulations for Australia indicate that with the CPRS in place most tourism industries would experience
contraction in output relative to baseline values in line with the general shrinkage of the tourism sector as a
whole. The largest falls are projected to be in the Cafes, restaurants and food outlets ($193.91m),
Accommodation ($192.30m), and Air and water ($173.66m) industries (see Figure 5). While most tourism
industries experience contraction in their real output relative to baseline values, the Rail transport industry
experiences an expansion because the emissions price causes substitution toward this industry against the high-
emissions transport industries of Air and water and Other road transport. Overall, the gains experienced by some
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tourism industries will be significantly outweighed by contractions in some of the, more important, tourism
characteristic industries.

Since re-introduction of the Bill to introduce the CPRS has now been deferred it is likely that revisions to the
original legislation on which the analysis in this paper has been based will be made before any such scheme is
eventually introduced. However, regardless of the type of scheme that is ultimately established in Australia it is
important that tourism stakeholders be aware of the consequences for their industry of a carbon tax to mitigate
the effects of climate change. The findings of this report are therefore very relevant even in the absence of a
decision on the specific type of tax that will be imposed as part of Australia’s response to global warming.

The above projections are based upon the lowest reduction target of 5 per cent based upon year 2000 levels
from the range of target options which were under consideration by the Australian government. A higher
reduction target imposed by the government would lead to significantly larger effects on the Australian economy
and its tourism industry. If Australia were to adopt one of the higher 15 per cent or 25 per cent targets by 2020
this would result in significantly larger economic impacts than those reported here. Whatever the targets that are
finally decided upon the results of the above simulations indicate the direction of the effects of the particular
CPRS on the Australian economy as well as the implications for the tourism industry. Given the various
confusions among tourism stakeholders about the implications of the CPRS for tourism the discussion should
serve to increase our understanding of the various effects of this important policy initiative and any variants that
may be formulated in the future.
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APPENDIX A: TOURISM COMPARED TO ‘NON-TOURISM’
INDUSTRY EMISSIONS INTENSITY, BY INDUSTRY"

Table 24: Tourism compared to ‘non-tourism’ industry emissions intensity, by industry

Industry Industr?' sector. (as classified in the ABS lﬁllilzl(s)i'l::\fel:lire nafil(.)(l)llz)i(l)l:l'll?il;s(i)(i)‘ns
code Australian National Accounts Input-Output (t COs-¢ /$Sm (excluding
Tables) .
revenue) deforestation)
1 3601 Electricity supply 9,945 5.0%
2 2702 Aluminium 7,357 6.1%
3 0103 Beef cattle 6,687 11.2%
4 2603 Cement and lime 4,720 1.4%
5 0101 Sheep 3,513 3.4%
6 0104 Dairy cattle 3,240 2.7%
7 0105 Pigs 1,958 0.4%
8 1101 Black coal 1,722 5.0%
9 2602 Ceramic products 1,675 0.4%
10 2702 Alumina 1,649 2.8%
11 3602 Gas supply 1,578 0.8%
12 2701 Tron and steel 1,568 3.9%
13 2502 Basic chemicals 1,288 2.0%
14 2605 Other non-metallic mineral products 1,260 0.3%
15 1201 Oil and gas 1,186 3.7%
16 2303 Pulp, paper and paperboard 1,133 0.5%
17 1400 Other mining 1,123 0.5%
18 9601 Other services (includes sanitary and garbage disposal) 1,101 3.3%
19 0107 Sugar cane 1,054 0.2%
20 6101 Road transport 1,026 5.3%
21 1101 Brown coal 962 0.1%
22 2603 Ready-mixed concrete 818 0.4%
23 0106 Poultry 792 0.3%
24 2601 Glass and glass products 645 0.2%
25 2702 Other non-ferrous metals and products 628 1.6%
26 6301 Water transport 624 0.4%
27 3701 Water supply, sewerage and drainage services 573 0.9%
28 1302 Non-ferrous metal ores 571 1.5%
29 2501 Petroleum and coal products 542 1.5%
30 0102 Grains 523 1.1%

12 All figures expect tourism figures (32, 37 and 49) in this table are taken from the Department of Climate Change (2008b) Carbon Pollution Reduction Scheme Green
Paper, Appendix D: Analysis of the emissions intensity of Australian industries. Tourism emissions estimates are taken from a STCRC technical report The Carbon Footprint

of Australian Tourism by Forsyth et al. (2008).
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Industry Industry sector. (EIARLRN G N0 lEIIiI:I(S)i}:::eI:::’e nazl(;(:ll;(l)ztllri)ilsls‘i);ns
code Australian National Accounts Input-Output (t COy-e /$m (Gt
Tables) .
revenue) deforestation)
31 0107 Cotton 494 0.1%
2 R
33 6401 Air and space transport 384 1.0%
34 6201 Rail, pipeline and other transport 380 0.7%
35 400 Commercial fishing 348 0.2%
36 0107 Other agriculture 341 0.6%
37 Tourism (production and private motor vehicle use)* 336 3.9%
38 2108 Other food products 284 0.7%
39 2505 Soap and detergents 279 0.1%
40 2301 Sawmill products 254 0.1%
41 1301 Iron ores 249 0.2%
42 2507 Other chemical products 220 0.1%
43 2302 Other wood products 212 0.2%
44 2202 Textile products 209 0.1%
45 2304 Paper containers and products 201 0.2%
46 5103 Other retail repairs 198 0.1%
47 2604 Plaster and other concrete products 197 0.1%
48 2203 Khnitting mill products 165 <0.1%
49 Tourism (production only)* 163 2.1%
50 2808 Other electrical equipment 163 0.1%
51 5701 Accommodation, cafes and restaurants 142 1.1%
52 2105 Flour mill products and cereal foods 142 0.1%
53 2506 Cosmetics and toiletry preparations 134 <0.1%

Source: Department of Climate Change (2008b) and *Forsyth et al.. (2008).

Note: the total emissions listed in the table do not tally to 100 per cent of national emissions as the table contains only top 50 emissions
intensive industry sectors and does not include emissions attributed to the residential sector. In addition, ‘tourism’ is not classified as an
industry sector in the ABS National Accounts Input-Output Tables and, to avoid double counting, is consequently not counted in the total.
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APPENDIX B: IMPACTS OF CPRS—ADDITIONAL RESULTS

Table 25: Net effect of CPRS on the Australian (national) tourism industry output: deviations from the
baseline forecast, selected years

Tourism Industry Deviations from the baseline forecast
2011 2015 2020

% $m % $m % $m
Travel agency & tour operator services -0.39 -9.98 -0.36 -11.11 -0.43 -16.54
Taxi transport -0.45 -4.08 -1.00 -10.96 -1.48 -19.84
Air & water transport -0.18 -24.16 -0.62 -104.46 -0.82 -173.66
Motor vehicle hiring -0.39 -5.23 -0.36 -5.83 -0.43 -8.68
Accommodation -0.61 -65.03 -0.79 -97.05 -1.32 -192.30
Cafes, restaurants & food outlets -0.61 -65.57 -0.79 -97.87 -1.32 -193.91
Clubs, pubs, taverns & bars -0.61 -16.36 -0.79 -24.42 -1.32 -48.38
Other road transport -0.45 -10.98 -1.00 -29.49 -1.48 -53.36
Rail transport 0.40 4.77 0.20 3.11 1.28 24.72
Food manufacturing 0.28 11.37 0.03 1.40 -0.02 -1.16
Beverage manufacturing 0.23 4.84 0.17 4.19 0.40 11.30
Transport equipment manufacturing -0.38 -2.10 -0.33 -2.13 0.29 2.06
Other manufacturing -0.18 -5.06 -0.12 -3.94 0.36 12.70
Automotive fuel retailing -0.46 -4.30 -0.42 -4.36 -0.61 -7.25
Retail trade -0.46 -35.84 -0.42 -36.31 -0.61 -60.41
Casino & gambling -0.62 -2.17 -0.56 -2.20 -1.03 -4.69
Library museum & art -0.62 -5.72 -0.56 -5.78 -1.03 -12.35
Other entertainment -0.62 -11.61 -0.56 -11.73 -1.03 -25.08
Education -0.28 -9.65 -0.03 -1.18 -0.13 -6.02
Ownership of dwelling -0.02 -0.64 -0.14 -4.98 -0.36 -14.54
Other industries -0.40 -28.32 -0.32 -26.94 -0.39 -39.13
Total -0.35 -285.84 -0.50 -472.04 -0.73 -826.52

Source: author simulations.
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Table 26: Net effect of CPRS on the Australian (national) tourism industry gross value added: deviations
from the baseline forecast, selected years

Tourism Industry Deviations from the baseline forecast
2011 2015 2020

% $m % $m % $m
Travel agency & tour operator services -0.39 -6.50 -0.36 -7.23 -0.43 -10.77
Taxi transport -0.45 -1.68 -1.00 -4.51 -1.48 -8.17
Air & water transport -0.18 -8.66 -0.62 -37.45 -0.82 -62.26
Motor vehicle hiring -0.39 -3.26 -0.36 -3.63 -0.43 -5.40
Accommodation -0.61 -33.07 -0.79 -49.37 -1.32 -97.81
Cafes, restaurants & food outlets -0.61 -22.38 -0.79 -33.40 -1.32 -66.18
Clubs, pubs, taverns & bars -0.61 -7.08 -0.79 -10.57 -1.32 -20.94
Other road transport -0.45 -4.70 -1.00 -12.61 -1.48 -22.82
Rail transport 0.40 2.45 0.20 1.60 1.28 12.70
Food manufacturing 0.28 2.84 0.03 0.35 -0.02 -0.29
Beverage manufacturing 0.23 1.76 0.17 1.53 0.40 4.12
Transport equipment manufacturing -0.38 -0.62 -0.33 -0.63 0.29 0.61
Other manufacturing -0.18 -1.72 -0.12 -1.34 0.36 4.32
Automotive fuel retailing -0.46 -1.37 -0.42 -1.39 -0.61 -2.31
Retail trade -0.46 -19.93 -0.42 -20.19 -0.61 -33.59
Casino & gambling -0.62 -1.23 -0.56 -1.24 -1.03 -2.65
Library museum & art -0.62 -3.14 -0.56 -3.17 -1.03 -6.77
Other entertainment -0.62 -3.29 -0.56 -3.32 -1.03 -7.10
Education -0.28 -7.51 -0.03 -0.92 -0.13 -4.68
Ownership of dwelling -0.02 -0.53 -0.14 -4.13 -0.36 -12.05
Other industries -0.40 -14.02 -0.32 -13.33 -0.39 -19.37
Total 036 -133.63 047  -204.97 070  -361.42

Source: author simulations.
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Table 27: Net effect of CPRS on the Australian (national) net taxes on tourism products: deviations from
the baseline forecast, selected years

Tourism Product

Travel agency & tour operator services
Taxi fares

Long distance passenger transportation
Motor vehicle hire & lease
Accommodation services

Takeaway & restaurant meals

Shopping (including gifts & souvenirs)
Local area passenger transportation
Repair & maintenance of motor vehicles
Fuel (petrol, diesel)

Food products

Alcoholic beverages & other beverages
Motor vehicles, caravans, boats, etc.
Recreational, cultural & sports services
Gambling & betting services

Education

Actual & imputed rent on holiday houses
Other tourism goods & services

Total

Source: author simulations.

2011
Y%
-0.39
-0.45
-0.18
-0.39
-0.61
-0.61
-0.46
-0.45
-0.46
-0.46
0.28
0.23
-0.46
-0.62
-0.62
-0.28
-0.02
-0.40
-0.38

Deviations from the baseline forecast

$m
0.00
-0.12
0.15
-0.43
2,95
-5.72
-5.20
0.99
-0.18
-11.22
0.37
2.60
-0.47
-1.43
2.42
0.00
0.00
-2.54

-28.57

2015
Y%
-0.36
-1.00
-0.62
-0.36
-0.79
-0.79
-0.42
-1.00
-0.42
-0.42
0.03
0.17
042
-0.56
-0.56
-0.03
-0.14
-0.32
-0.37

$m
0.00
-0.32
0.67
-0.48
-4.40
-8.54
-5.27
2.66
-0.18
-11.37
0.05
2.25
-0.48
-1.45
2.45
0.00
0.00
2.42

-31.72

2020

% $m
-0.43 0.00
-1.48 -0.57
-0.82 1.11
-0.43 -0.71
-1.32 -8.72
-1.32 -16.91
-0.61 -8.77
-1.48 4.81
-0.61 -0.30
-0.61 -18.92
-0.02 -0.04
0.40 6.06
-0.61 -0.80
-1.03 -3.09
-1.03 -5.23
-0.13 0.00
-0.36 0.00
-0.39 -3.51
-0.57 -55.58
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Table 28: Net effect of CPRS on the Australian tourism industry gross domestic product: deviations from

Tourism Industry

Travel agency & tour operator services
Taxi transport

Air & water transport*

Motor vehicle hiring
Accommodation

Cafes, restaurants & food outlets
Clubs, pubs, taverns & bars
Other road transport

Rail transport

Food manufacturing

Beverage manufacturing
Transport equipment manufacturing
Other manufacturing
Automotive fuel retailing

Retail trade

Casino & gambling

Library museum & art

Other entertainment

Education

Ownership of dwelling

Other industries

Total

Source: author simulations.
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the baseline forecast, selected years

2011

%
-0.39
-0.45
-0.18
-0.39
-0.61
-0.61
-0.61
-0.45

0.40

0.28

0.23
-0.38
-0.18
-0.46
-0.46
-0.62
-0.62
-0.62
-0.28
-0.02

-0.40

-0.36

Deviations from the baseline forecast

2015

$m
-6.50
-1.80
-8.51
-3.69
-36.02
-28.10
-7.08
-3.71
2.45
321
436
-0.62
72
-12.59
-25.78
-3.65
3.14
-4.72
-7.51
-0.53

-16.56

-162.20

%
-0.36
-1.00
-0.62
-0.36
-0.79
-0.79
-0.79
-1.00

0.20

0.03

0.17
-0.33
-0.12
-0.42
-0.42
-0.56
-0.56
-0.56
-0.03
-0.14

-0.32

-0.46

$m
-7.23
-4.83
-36.78
-4.10
-53.76
-41.94
-10.57
-9.95
1.60
0.39
3.77
-0.63
-1.34
-12.76
26.12
-3.69
3.17
-4.77
0.92
-4.13

-15.75

-236.68

2020

% $m
-0.43 -10.77
-1.48 -8.74
-0.82 -61.15
-0.43 -6.11
-1.32 -106.53
-1.32 -83.10
-1.32 -20.94
-1.48 -18.01
1.28 12.70
-0.02 -0.33
0.40 10.18
0.29 0.61
0.36 432
-0.61 -21.22
-0.61 -43.46
-1.03 -7.88
-1.03 -6.77
-1.03 -10.18
-0.13 -4.68
-0.36 -12.05
-0.39 -22.88

-0.68 -416.99
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Table 29: Net effect of CPRS on the national tourism industry employment: deviations from the baseline
forecast, selected years

Tourism Industry

Travel agency & tour operator services
Road transport & motor vehicle hiring
Air & water transport
Accommodation

Cafes & restaurants

Clubs, pubs, taverns & bars

Rail transport

Manufacturing

Retail trade

Casino & gambling

Library museum & art

Other entertainment

Education

Other industries

Total

2011

%
-0.44
-0.58
-0.07
-0.69
-0.69
-0.69
1.08
0.07
-0.51
0.57
-0.57
-0.57
-0.24
-0.36

-0.46

Deviations from the baseline forecast

’000
-0.112
-0.159
-0.025
-0.523
-0.387
-0.169

0.039

0.022
-0.657
-0.013
-0.066
-0.080
-0.093
-0.159

-2.383

2015

%
-0.20
-1.00
-0.48
-0.71
-0.71
-0.71
0.54
0.09
-0.25
-0.27
-0.27
-0.27
0.09
-0.06

-0.38

’000
-0.056
-0.284
-0.195
-0.599
-0.443
-0.194

0.024

0.032
-0.321
-0.006
-0.034
-0.040

0.035
-0.028

-2.109

2020

%
-0.19
-1.15
-0.34
-1.13
-1.13
-1.13
2.90
0.69
-0.37
-0.66
-0.66
-0.66
0.01
-0.09

-0.52

’000
-0.061
0.323
-0.143
-1.064
-0.787
-0.344

0.131

0.236
-0.494
-0.017
-0.090
-0.108

0.005
-0.044

-3.104

Source: author calculations based on CGE simulation results and TSA industry estimates. (The industries do not align in a completely
consistent way with those in Table 10 because employment effects are derived differently from TGVA involving a different industry

breakup).
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Table 30: Impacts of CPRS on the input price of the Australian (national) tourism industry: percentage

deviations from the baseline forecast, selected years

Tourism Industry 2011 2015
Travel agency & tour operator services -0.57 -0.77
Taxi transport -0.61 -1.04
Air & water transport -0.49 -0.98
Motor vehicle hiring -0.57 -0.77
Accommodation -0.7.0 -0.95
Cafes, restaurants & food outlets -0.7.0 -0.95
Clubs, pubs, taverns & bars -0.7.0 -0.95
Other road transport -0.61 -1.04
Rail transport -0.03 -0.75
Food manufacturing -0.25 -0.91
Beverage manufacturing -0.21 -0.85
Transport equipment manufacturing -0.58 -0.96
Other manufacturing -0.41 -0.77
Automotive fuel retailing -0.63 -0.85
Retail trade -0.63 -0.85
Casino & gambling -0.61 -0.95
Library museum & art -0.61 -0.95
Other entertainment -0.61 -0.95
Education -0.55 -0.98
Ownership of dwelling -0.77 -0.53
Other industries -0.58 -0.82

Source: author simulations.
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2020
-1.04
-1.19
-1.05
-1.04
-1.26
-1.26
-1.26
-1.19
-0.05
-0.75
-0.61
-1.07
-0.91
-122
-1.22
-1.36
-1.36
-1.36
-1.38
-1.11

-1.14
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Table 31: Impacts of CPRS on the output price of the Australian (national) tourism industry: percentage
deviations from the baseline forecast, selected years

Tourism Industry 2011 2015 2020
Travel agency & tour operator services -0.34 -0.62 -0.85
Taxi transport 0.05 0.73 1.87
Air & water transport 0.4 0.11 0.28
Motor vehicle hiring -0.34 -0.62 -0.85
Accommodation -0.04 -0.32 -0.28
Cafes, restaurants & food outlets -0.04 -0.32 -0.28
Clubs, pubs, taverns & bars -0.04 -0.32 -0.28
Other road transport 0.05 0.73 1.87
Rail transport 1.22 0.88 1.47
Food manufacturing 0.38 0.22 0.91
Beverage manufacturing 0.34 0.09 0.58
Transport equipment manufacturing 0.14 -0.21 0.01
Other manufacturing 0.04 -0.34 -0.17
Automotive fuel retailing -0.25 -0.52 -0.63
Retail trade -0.25 -0.52 -0.63
Casino & gambling -0.09 -0.32 -0.45
Library museum & art -0.09 -0.32 -0.45
Other entertainment -0.09 -0.32 -0.45
Education -0.37 -0.85 -1.18
Ownership of dwelling -0.99 -0.95 -1.54
Other industries -0.36 -0.65 -0.88

Source: author simulations.
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APPENDIX C: DEFINITIONS OF SELECTED TERMS"

Carbon Dioxide (CO,)

Carbon dioxide (CO,) is a naturally occurring gas, also a by-product of burning fossil fuels from fossil carbon
deposits, such as oil, gas and coal, of burning biomass and of land use changes and other industrial processes. It
is the principal anthropogenic greenhouse gas that affects the Earth’s radiative balance. It is the reference gas
against which other greenhouse gases are measured and therefore has a Global Warming Potential (GWP) of 1.

Carbon Pollution Reduction Scheme (CPRS)

The Carbon Pollution Reduction Scheme (CPRS) is a cap and trade scheme for greenhouse gas (GHG) emissions
which the Australian government proposes to introduce commencing in the year 2011 to bring about a reduction
in Australia’s emissions of between 5 and 25 per cent from 2000 levels by 2020, and 60 per cent by 2050.

CPRS-5

The CPRS-5 targets aimed to achieve greenhouse gas emissions reduction by 2020 of 5 per cent below 2000
level. The modelling in this report focuses on this scenario as presented in the Australia’s Low Pollution Future
(Australian Government, 2008).

Emissions
Emissions refer to greenhouse gas emissions.

Employed Person
An employed person is a person aged 15 years and over whom, during the reference week of the relevant Labour
Force Survey:

. worked for one hour or more for pay, profit, commission or payment in kind in a job or business, or on a
farm (comprising employees, employers and own account workers);

. worked for one hour or more without pay in a family business or on a farm (i.e. contributing family
workers);

. were employees who had a job but were not at work and were: on paid leave; on leave without pay for

less than four weeks up to the end of the reference week; stood down without pay because of bad weather
or plant breakdown at their place of employment for less than four weeks up to the end of the reference
week; on strike or locked out; on workers’ compensation and expected to be returning to their job; or
receiving wages or salary while undertaking full-time study; or

3 were employers, own account workers or contributing family workers who had a job, business or farm but
were not at work.

Greenhouse gas (GHG)

The most common greenhouse gases are carbon dioxide, methane, nitrous oxide and the synthetic greenhouse
gases [the hydro fluorocarbons (HFCs), sulphur hexafluoride and the per fluorocarbons (PFCs)]. Emissions from
these gases are aggregated into carbon dioxide equivalents (CO,-e) using a factor called Global Warming
Potentials (GWPs). GWP represents the relative warming effect of a unit of mass of greenhouse gas compared
with the same amount of mass of CO, over a specific period.

Mt
‘Mt’ is millions of metric tonnes of emissions. Technically a tonne of emissions is 1 tonne of carbon dioxide
equivalent, which measures all the greenhouse gases.

Tourism Consumption

Tourism consumption is the total consumption made by visitors, or on behalf of a visitor, for and during his/her
trip and stay at the destination. Included in this definition are both actual expenditures and imputations for the
consumption by visitors of certain services for which they do not make a payment. Consumption before and after
the trip is likewise included provided the expenditures are related to the trip, such as the purchase of luggage or
film processing.

13 These definitions are based on the Explanatory Notes and Glossary to ABS Tourism Satellite Account, Australian National Account, 5249.0 2007-08, National
Greenhouse Gas Inventory 2005 (Department of Climate Change, 2007), and Climate Change and Water (Bates eta 1., 2008) with adjustment where necessary to reflect the

focus of this paper .
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Tourism Employed Person
Tourism employed persons is derived by multiplying the number of employed persons in each industry by the
proportion of total output of the industry, which is related to tourism.

Tourism Gross Domestic Product (TGDP)

Tourism GDP is tourism gross value added plus taxes paid less subsidies received on tourism related products as
these are reflected in prices that visitors actually pay. Taxes on tourism products include the Goods and Services
Tax (GST), wholesale taxes and excise duties on goods supplied to visitors. TGDP will generally have a higher
value than tourism value added. TGDP is a satellite account construct to enable a direct comparison with the
most widely recognised national accounting aggregates, GDP at the national level. While it can be useful in this
context, tourism gross value added is normally used when making comparisons with other industries or between
countries or regions.

Tourism Gross Value Added (TGVA)

Tourism gross value added measures the value of tourism gross output at basic prices by all industries which
supply tourism products, less the value of the inputs used in producing these tourism products. Tourism gross
value added is directly comparable with the value added of ‘conventional’ industries such as mining and
manufacturing and should also be used for comparisons across countries or regions.

Tourism Output

Tourism output is measured at ‘basic prices’, that is before any taxes on tourism product are added (or any
subsidies on tourism products are deducted). Output consists of those goods and services that are produced
within an establishment that become available for use outside that establishment, plus any goods and services
produced for own final use.
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