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Abstract

This paper explores the issues in estimating the greenhouse gas (GHG) emissions from tourism industry and related activity in Australia. A Production based approach is employed and its rationale is explained. The scope of tourism consists of the economic activities defined as ‘tourism characteristic’ and ‘tourism connected’ as defined in the Australian Tourism Satellite Account (TSA). The GHG emissions have been estimated for 2003-04, the latest year for which detailed industry GHG emissions data are available in a form suitable for this type of estimate. Tourism’s GHG emissions are compared with other industries in the Australian economy. The policy implications of the results are discussed. It should be possible to adopt a broadly similar method for any destination with a TSA enabling tourism stakeholders to play an informed role in assessing appropriate climate change mitigation and adaptation strategies for their destination.
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Introduction
Countries worldwide have obligations to reduce their greenhouse gas (GHG) emissions under the Kyoto Protocol. The Kyoto Protocol is a protocol to the United Nations Framework Convention on Climate Change (UNFCCC or FCCC), an international environmental treaty with the goal of achieving "stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system." (UNFCCC 2009). Kyoto imposes national caps on the emissions of Annex I (developed) countries. In order to meet the objectives of the Kyoto Protocol, Annex I countries in particular are required to prepare policies and measures for the reduction of GHGs in their respective countries. Under Kyoto, industrialized countries have agreed to reduce their collective GHG emissions by 5.2% compared to the year 1990, with varying reductions agreed to by the signatories. The next round of negotiations takes place in Copenhagen in December 2009.
Most GHG emissions produced from within any given destination are included under Kyoto accounting rules. However, there are GHG emissions from destination based firms producing within the destination which are not included under Kyoto rules. While the Kyoto Protocol includes emissions from international aviation in principle in reality, this extends presently only to an obligation on parties to monitor these emissions. There also are GHG emissions which are produced in other countries as part of their production of goods and services which are subsequently imported for consumption by tourist in a destination. Individual countries do not assume any responsibility under the Kyoto agreement for the carbon footprint from goods produced outside of their jurisdiction. 
Most tourism-related activities require energy directly in the form of fossil fuels or indirectly in the form of electricity often generated from petroleum, coal or gas. This consumption leads to the emission of GHGs, mainly carbon dioxide.The tourism industry, alongside other industry sectors, is expected to play its role in reducing GHG emissions wherever possible. As the UNWTO-UNEP has recently stated “The tourism sector has an important place in that (Kyoto) framework, given its global economic and social value, its role in sustainable development and its strong relationships with climate” (2008: 13). Among the tourism specific strategies emphasized by UNWTO are the mitigation of GHG emissions, the adaptation of tourism businesses and destinations to changing climate conditions, the application of existing and new technologies to improve energy efficiency; and securing financial resources to assist regions and countries in need. Tourism stakeholders are expected to play their role in the required strategy formulation and implementation to reduce tourism’s carbon footprint. For efficient resource allocation, policies to mitigate and to adapt to climate change need to be based on as much detailed information as possible regarding the emissions of GHG associated with tourism activity (Forsyth et al 2007). 
It is common nowadays to speak of tourism’s ‘carbon footprint’. A carbon footprint is essentially an accounting measure referring to the amount of GHG emissions (CO2 equivalent) associated with the production and consumption of goods and services at the level of an individual firm, industry or an entire economy. Carbon footprints can be developed at many levels-for individual tourists, individual operators, industry sectors, regions, entire destinations and internationally.

Some attempts have been made recently to measure tourism’s carbon footprint. Tourism’s carbon footprint has been estimated globally (UNWTO 2007), and also for particular destinations and also by type of tourist. The measurement process is not a straightforward one. Various data challenges are involved and different approaches may be employed. The advantage of using a Tourism Satellite Account (TSA) to define the scope of the tourism industry is that destination managers in different countries can follow an internationally recommended method (TSA, RMF 2008). Even within a TSA based approach different results are obtained according to whether a production based or expenditure based approach is used (Forsyth et al. 2008). 
What is the difference?

This paper will focus on the production approach to estimate a carbon footprint for the Australian tourism industry.
. 
Measures of Tourism’s Carbon Footprint

A report by UNWTO represents the first attempt to calculate direct emissions of CO2 from three main tourism sub-sectors – transportation, accommodation, and activities - as well as the contribution to radiative forcing (i.e. including all greenhouses gases) for the year 2005. 

Table 1. Emissions from Global Tourism in 2005 (including same day visitors)

	
	CO2 (Mt)
	%

	Air transport
	517
	39.6

	Other transport
	468
	35.8

	Accommodation
	274
	16.6

	Activities
	45
	8.0

	TOTAL
	1,307
	100.0

	Total world1
	26,400
	

	Share (%)
	4.95
	


Source: Adapted from UNWTO 2007. Mt is million metric tonnes.


In 2005 transport (all forms) generated the largest proportion of CO2 emissions (75%) from global tourism, with just under 40% of the total being caused by air transport alone. Aviation in particular, is a relatively large generator of GHGs, which, per traveller, are high, especially for long trips. Long haul travel by air between the five UNWTO world tourism regions represents only 2.7% of all tourist trips, but contributes 17% to global tourism-related CO2 emissions. In contrast, trips by coach and rail account for 34% of all trips, but contribute only 13% of all CO2 emissions. Apart from the transport sector, the UNWTO study concluded that tourism is not a major direct producer of GHGs globally. Emissions from accommodation and activities were estimated to be substantially lower than transport emissions, but still form one-quarter of tourism related emissions.

While indicative of tourism’s relative global carbon intensity, the UNWTO qualifies its findings. CO2 emissions do not capture the full greenhouse gas (GHG) emissions from economic activity of tourism or any other industry. Moreover, the estimates relate to direct emissions only. Tourism is also an indirect producer of GHGs through its purchases of goods and services which use fossil fuels. A full accounting of tourism’s global carbon footprint would require estimation of both the direct and indirect carbon intensity.

Carbon footprints are likely to vary greatly between destinations, reflecting climate, culture, energy sources, available technology, activities undertaken, and the country of origin of the tourists. Thus each destination should be treated individually. Researchers have attempted to measure the carbon dioxide emissions associated with individual tourism destinations. Thus we have estimates of the carbon footprints of tourism industries for New Zealand (Patterson & McDonald 2004), Wales (Jones & Munday 2007), and Canada (Jackson, Kotsovos, & Morissette 2008). While valuable, each of these studies has its limitations. In particular, they focus only on some sectors of the tourism industry. No attempt has been made in any of these studies to define the scope of the ‘tourism industry’ in a comprehensive way.
Patterson is compenhenve in this sense
Tourism Satellite Accounts (TSA) which exist for over 70 destinations worldwide (Libreros et al 2006) can be used to define the scope of the tourism industry to estimate its output and thence associated GHG emissions. 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). TSA document the outputs and value added in the various industries that comprise tourism. The activities of these industries generate GHG emissions. If the relationship between industry production and GHG emissions is known, then it is possible to calculate the emissions which are due to tourism as measured by the TSA.

It must be emphasised that a comparison of tourism’s carbon footprint with other industries is not straightforward but depends on the economic activities that are included in the measurements. The simplest and most direct way to compare the carbon footprint of the tourism industry with that of other industries in the economy is to estimate the direct production of GHG emissions from tourism output, using a national TSA, and then to link this up with estimates of GHG emissions by industry production. The TSA enables the estimation of the percentage of output from each industry that is tourism related. Tourism industry GHG emissions can then be estimated by applying this percentage to the output of each tourism industry. 

Using the Australian TSA, the authors have estimated the direct GHG emissions associated with tourism industry production. The carbon footprint has been estimated for 2003–04, the latest year for which detailed industry GHG emissions data are available in a form suitable for this type of estimate. The scope of ‘tourism industries’ is based on the identified tourism characteristic and connected industries listed in the national TSA (ABS 2007). The GHG emissions from these tourism industries were derived by applying to total GHG emissions the ratio of tourism output to total output of these industries. The estimates of GHG emissions were based on the MMRF-GREEN database (Adams 2006) and Department of Climate Change (DCC) statistics on industry GHG emissions (DCC 2006, 2007a, b, c). Carbon dioxide equivalent (CO2-e), as measured by the DCC is used in these estimates. The direct emissions of GHGs from tourism industries are estimated to be 10.5 Mt. Some aggregative results are shown Table 2. 
Table 2: GHG Emissions Intensity by Tourism Industry Sector, Australia, 2003-04
	Tourism Sector
	  % of 
Tourism Output
	GHG Emissions 
Mt CO2-e 
	  % of Tourism GHG Emissions
	GHG Emissions Intensity 
(t CO2-e /$ ’000 output)

	Domestic air transport
	9.68
	5.947
	56.68
	1.01

	Non-air transport
	5.84
	0.695
	6.62
	0.19

	Accommodation services
	11.94
	0.967
	9.22
	0.13

	Food and drink
	8.16
	0.298
	2.84
	0.06

	Shopping
	11.58
	1.018
	9.70
	0.14

	All other tourism characteristic and connected industries
	52.80
	1.568
	14.94
	0.05

	Total
	100.00
	10.493
	100.00
	0.17


Source: Estimates of authors based on Australian TSA (ABS 2007), Adams (2006) and data from Forsyth et al (2008).
Note: Mt.CO2-e represents million tonnes of C02 equivalent gases. GHG emissions intensity per $1000 of output is measured in tonnes. Non-air transport includes Road transport, Rail transport, Water transport and Other transport; Food and drink includes Animal food (meat and dairy), Other food and drink; Shopping includes Textile, clothing and footwear (TCF), Wood products, Paper products, Chemical products, Non-metal and mineral products, and Trade; and All other tourism characteristic and connected industries include Petrol refining, Other equipment, Communication services, Ownership of dwellings, Business services, Government administration & defence, Education, Health, Other government, and Other services.

The first column of Table 2 shows the percentage of tourism output contributed by various industry sectors. These figures are based on the Australian TSA for 2003-04 (ABS 2007). The dominant tourism sectors in terms of output are Accommodation services and Shopping. All other industries are much larger but comprise a substantial number of tourism industries including Petrol refining, Education, Health and Business services. Domestic air transport contributes 5.947 Mt. which equals 56.68 % of all tourism related GHG emissions. Shopping and Accommodation services contribute 1.018 Mt. and 0.967 Mt. GHGs to the Australian economy respectively. Accommodation services and Shopping contribute proportionately less GHG emissions than their contributions to total tourism output. In contrast Domestic air transport contributes less than 10 % of tourism output but over 50 % of the GHG emissions. 
To facilitate comparisons between industries, the final column of Table 2 estimates GHG emissions of tourism industries per $1000 of output. The tourism industry sectors that emit most GHGs per $1000 of output are Domestic air transport followed by Non-air transport, Shopping, and Accommodation services. The estimates of GHG emissions per $1000 of output (1.01 tonnes for Domestic air transport and 0.06 tonnes for food and drink) are consistent with a recent study of Canada’s tourism carbon footprint. In that study, Jackson, Kotsovos, & Morissette (2008) estimated energy use and GHG emissions for two tourism industries in Canada, air transportation and food and beverage services. They found that air transportation directly generated 1.03 tonnes of GHG emissions for every $1,000 of tourism output (in nominal terms) in 2002, while food and beverage services produced 0.03 tonnes of GHG emissions for every $1,000 of output. 

The TSA based approach facilitates domestic and international comparisons of tourism’s carbon footprint because the direct estimates of GHG emissions in Table 2 are directly comparable to the GHGs or Carbon Footprint of other industries as represented in the Australian Department of Climate Change (DCC) statistics on industry GHG emissions. However, because of the importance of transport, and particularly road and international air transport, to Australian tourism this figure understates the tourism contribution to GHG emissions. In particular, the estimates exclude two important types of emissions that we would wish to regard as associated with tourism activity. These are emissions from tourist use of motor vehicles and emissions associated with international air travel supplied by Australian based airlines. 
Not non Aust based

Both of these items are appropriate inclusions in estimates of the carbon footprint of Australian tourism. First, the production of fuel used by motor vehicles creates emissions, as does the consumption or use of the fuel for transport. Since rental cars form an important mode of transport for both domestic and international tourists the emissions of GHGs from this activity adds to tourism’s carbon footprint. In addition, households that use motor vehicles for tourism purposes generate GHGs in this activity. While tourism use of household motor vehicles is not strictly part of the ‘tourism industry’ when defined in production based terms, they have been identified and included in this study because of the importance of this source of tourism generated GHGs,. Second, the production of international airline services by Australian-based airlines generates GHGs. These GHG emissions result from fuel used as input to the international operations of Australian based airlines as well as the use of other inputs such as catering services and other on ground activity.
We don’t say how the GGEs from Int aviation are measured
A full accounting of the GHG emissions associated with Australian tourism should include these two sources of GHG emissions. To provide an even wider understanding of the contribution of tourism to GHG emissions it is also helpful to extend the analysis to include indirect emissions. Tourism GHGs include not only those associated with tourism production but also with the intermediate products that are purchased by the tourism industry to produce the goods and services that meet visitor needs. In the following section we develop a wider production based approach to measuring tourism’s carbon footprint which expands on the more narrow approach above.
A Production Based Measure of Australia’s Tourism Carbon Footprint

The inclusions and exclusions of the production based approach are shown in Figure 1.

Figure 1. Production Based Approach: inclusions and exclusions


Table 3 provides the results of a production based calculation of Australia’s tourism carbon footprint. It includes emissions from private motor vehicle use for tourism purposes (which is currently identified as part of household production in the national accounts) and emissions from the production of international airline services 
outside
 Australia by Australian-based airlines. Including these amounts increases the direct GHG emissions of a type that fall under the Kyoto agreement to 21.6 Mt. 

Table 3: Production Based Carbon Footprint (CO2 equivalent emissions in million tonnes (Mt), 2003-04)
	Source
	Kyoto
	Non-Kyoto
	Total GHG

(Kyoto+non-Kyoto) emissions
	% Share of Total direct & indirect GHG emissions

	
	Australian Kyoto emissions 
	International aviation Australian-based airlines emissions
	Foreign sourced emissions
	
	

	1. Direct emissions from tourism industries
	10.5
	
	
	10.5
	19.30

	2. Emissions from tourism-related private motor vehicle use
	11.1
	
	
	11.1
	20.40

	3. Emissions from international aviation
	
	4.7
	
	4.7
	8.64

	4. Total direct GHG emissions
	21.6
	4.7
	
	26.3
	48.35

	5. Indirect emissions from tourism inputs
	18.8
	
	
	18.8
	34.56

	6. Emissions from imports
	
	
	8.1
	8.1
	14.89

	7. Emissions from transport of imports
	
	
	1.2
	1.2
	2.21

	8. Total indirect GHG emissions
	18.8
	
	9.3
	28.1
	51.65

	9. Total direct and indirect GHG emissions
	40.4
	4.7
	9.3
	54.4
	100.00


Source: Forsyth et al (2008, Table 1). See this report also for methods of measurement of the GHG emissions from the different sources.
The first column of Table 3 includes GHG emissions from Australian based production and consumption—these count as Australian emissions for Kyoto measurement purposes. Direct emissions are 21.6 Mt. The second column includes GHG emissions from Australian supplied international aviation. These are Australian sourced emissions, though they currently are not counted for Kyoto measurement purposes. The third column includes GHG emissions from foreign producers in the production of goods which Australia imports to supply the tourism industry. 
Aviation ius not included here

International air services emissions (4.7 Mt.) are regarded as ‘non Kyoto’ given that countries including Australia do not actually report on them at the present time. A fourth column provides the total GHG emissions for each row. These are expressed as percentages in the final column. Using the production approach total global (direct plus indirect) GHG emissions in 2003-04 are estimated to be 54.4 Mt. including Kyoto relevant emissions of 40.4 Mt. Total direct GHG emissions are 26.3 Mt and total indirect GHG emissions 28.1 Mt.

Indirect GHG emissions include those associated with the production of firms that provide inputs to the tourism industry. This acknowledges that tourism GHGs include not only those associated with tourism production but also with the intermediate products that are purchased by the tourism industry to produce the goods and services that meet visitor needs. These effects are important to consider because the overall Carbon Footprint greatly depends upon the total effect (direct plus indirect). Indirect GHG emissions are associated with GHGs generated in producing inputs used by the tourism industry (Row 5), emissions from imports (Row 6), and emissions from transport of inputs (Row 7). As noted above, an input output model was employed to calculate the indirect GHG emissions from tourism industry sectors (Adams 2006).

The format of Table 4 acknowledges that different GHG emissions associated with tourism must be treated differently under international obligations. Some of the emissions from Australian tourism are produced in Australia, and included under Kyoto accounting rules. However, there are GHG emissions from Australian firms producing in Australia which are not included under Kyoto rules—the main example of this is GHG emissions from Australian airlines’ international services. 
It is uncertain how aviation will be handled in a post Kyoto framework. International Civil Aviation Organization (ICAO) is playing a valuable role in developing an equitable framework for regulation of the aviation sector (ICAO 2008), but the outcomes of the Copenhagen meeting to be held later in 2009, remain uncertain. Australia, like other signatories of the Kyoto Protocol, has responsibility for its ‘Kyoto’ emissions and has committed to reduce them. The Australian Government has committed to a target of reducing emissions by 60 % of 2000 levels by 2050 (Department of Energy, Resources and Tourism, 2008). However, it has no specific commitments to reduce GHG emissions from international aviation. The international aviation components of these emissions are largely unattributed at the present but remain as a significant risk to the Australian tourism sector. Although these have been categorized above as ‘non Kyoto’, ongoing negotiations are likely to  result in their inclusion within an international emissions regime  as well as country or regional (e.g.EU) schemes Either way, given Australia’s distance from markets it is important that the magnitude of this component (and future risk) be examined as mitigation policies to be enacted to meet the challenges of climate change will have serious consequences for long haul travel. Emissions from goods and services imported into Australia are the responsibility of other countries, but would affect Australian tourism if their prices were to change due to implementation of climate change mitigation policies in supplier countries. 

Comparison with ‘Non-Tourism’ Industries 
Based on the TSA definition of tourism production, Table 4 compares tourism’s carbon footprint with that of other industries in the Australian economy. Indirect emissions for other industries are not currently available and so Table 4 shows direct emissions only.
Table 4. Tourism (production, private motor vehicle use and Australian based international aviation) Compared to ‘Non-Tourism’ Economic Sector Direct GHG (CO2 equivalent) Emissions, by Economic (ANZSIC) Sector, Australia, 2003-04, Mt

	Economic Sector
	GHG Emissions, Mt 
	Share (%)

	Electricity and gas supply
	194.00
	34.96

	Agriculture, forestry, fishing
	130.06
	23.44

	Household (transport)
	44.50
	8.02

	Metal products
	33.88
	6.10

	Road transport
	26.92
	4.85

	Tourism
	26.30
	4.74

	Mining
	23.06
	4.16

	Petroleum, coal and chemical
	18.82
	3.39

	Accommodation, cultural & personal
	15.96
	2.88

	Oil and gas extraction
	15.03
	2.71

	Non-metallic mineral products
	10.35
	1.86

	Household (non transport)
	9.72
	1.75

	Mining non-energy
	5.86
	1.06

	Air transport
	4.79
	0.86

	International air transport - Australian based airlines
	4.70
	0.85

	Food, beverages, tobacco
	3.50
	0.63

	Water transport
	2.22
	0.40

	Wood, paper and printing
	2.15
	0.39

	Railway transport
	1.69
	0.30

	Government administration & defence
	1.57
	0.28

	Water, sewerage and drainage
	1.33
	0.24

	Other transport, services and storage
	1.23
	0.22

	Education, health & community services
	1.15
	0.21

	Wholesale and retail trade
	0.86
	0.15

	Machinery and equipment
	0.48
	0.09

	Communication
	0.46
	0.08

	Textile, clothing, footwear & leather
	0.45
	0.08

	Finance, insurance, property & business
	0.20
	0.04

	Other manufacturing
	0.02
	0.004

	Total
	554.95
	100.00


Source: Estimates of authors based on Australian TSA (ABS 2007) and data from Department of Climate Change (2007a) and Adams (2006). Note: ‘Tourism’ is not an ANZSIC economic sector and, to avoid double counting, is consequently not counted in the total. 
On this approach total emissions from Australian industry are 554.95 Mt. With GHG emissions of 26.3 Mt. Tourism is the sixth ranked industry in terms of emissions. The great bulk of the Australian economy’s GHG emissions are associated with electricity and gas supply and agriculture, forestry and fishing. Tourism related emissions comprise 4.7 % of all GHG emission of Australian industry. Interestingly, GHG emissions associated with tourism exceed those associated with Mining and Petroleum, Coal and Chemical Production. Depending on what items are included and excluded from ‘tourism industry’ production, tourism ranks anywhere from 5th to 7th in respect of the GHG emissions from industry production. More details are provided in Forsyth et al (2008).
Conclusions
GHG emissions are a major cause of global warming which is expected to have profound effects on the destination competitiveness of countries on all continents. The focus of this paper has been on the carbon intensity of tourism in a particular destination, Australia. As with other industries, tourism generates GHGs directly when it sells goods and services to tourists and indirectly when it purchases inputs which require energy in their production. The estimates provided here for the carbon footprint of the Australian tourism industry are, to our knowledge, the most accurate to date given the available data.
The production based approach employed in this study can form the basis for estimating the carbon footprint of any tourism destination which has a TSA and thus offers the opportunity of generating consistent and comparable estimates for different countries. The carbon footprint of tourism can provide important information to policy makers as to the GHG emissions of tourism in any destination, the breakdown of emissions by sector, including international benchmarking and the emissions associated with different visitor segments. Kyoto and non Kyoto emissions can be distinguished as was done above. To fully understand the implications of tourism for GHG emissions we have argued that it is also necessary to consider the indirect effects of production of goods and services for tourism consumption, including also those occurring from the production elsewhere of goods and services imported into the destination for tourism related use.

Estimation of tourism’s carbon footprint represents a starting point for the development of industry strategies to mitigate and adapt to climate change (Climate Action Network 2009). Only if the GHG emissions are known can government address the issue of whether or not the industry as a whole (and its constituent sectors) is pulling its weight under the obligations of the Kyoto protocol. If tourism industry stakeholders are to play their role in reducing industry GHG emissions alongside other industries as part of a comprehensive post Kyoto global climate change response framework, estimates of overall emissions and the emissions by industry sector are essential to informed debate on policy . Given the responsibilities of all Kyoto signatories to reduce their national GHG emissions, the measures of carbon footprint are an essential base to determine areas that can be addressed and strategies to be implemented to reduce emissions while maintaining destination competitiveness.
As stated earlier, a carbon footprint is essentially an accounting measure to determine how GHG emissions intensive an industry is. It is not an impact model and hence cannot be used to estimate the changes in GHG emissions which would occur following a shock to tourism demand. Economic modeling is required to estimate the impacts of different industry interventions, including different variants of the governments proposed emissions trading (ETS) scheme (called the Climate Pollution Reduction Strategy) on overall GHG emissions. To measure these impacts, it is necessary to specify what further changes in GHG emissions are associated with changes in tourism due to the changing composition of industry following introduction of the scheme, and after all inter-industry effects have played out. Variants of the ETS will have different impacts on tourism—for example, if major emissions intensive export industries are shielded from the ETS, as is currently being proposed, this will impact more severely on the Australian economy than if these industries are not given such treatment. The net result of these industry interactive effects can only be determined through economic modeling (Dwyer et al. 2000; 2003, 2004). The authors are presently using a computable general equilibrium (CGE) model to assess the impacts on the tourism industry of Australia’s proposed Carbon Pollution Reduction Scheme (Hoque et al 2009).
It would be feasible to expand on, and further develop, this carbon footprint in several directions. One involves the development of Carbon Footprints for Australia’s states and territories using state based TSAs which have been developed separately by the authors (STCRC 2009). Another possible approach would involve updating the work presented here by taking into account changes in the outputs of the tourism industry reflected in more recent national TSA. Recent information on emissions intensities of industries, and improvements in efficiency would be more difficult to obtain, though projections can be made, enabling a more up to date Carbon Footprint to be estimated. The approach that we have used would also facilitate the measurement of the carbon footprint over time. Trends in emissions can be identified whether in aggregate, by industry sector or by visitor market. Another area for research is to explore any differences between the production based approach as employed here and an alternative expenditure based approach which estimates GHG emissions from the visitor expenditure perspective. Researchers also need to consider how improved measurements may be derived and the data necessary for this. In another study, the authors have used the Australian TSA to provide both production based and expenditure based estimates of Australia’s tourism carbon footprint. Some work in this direction has already commenced but more is needed (Forsyth et al. 2008). 
The measurement of tourism’s carbon footprint has relevance for any destination concerned to develop its tourism industry in a sustainable way. The approach discussed in this paper can provide estimates of the carbon footprint of tourism industries worldwide facilitating international comparisons and providing inputs to policy formulation.
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Includes


● GHG emissions directly produced by tourism industries





● GHG emissions from of Australian based airlines (inbound and outbound services)





● GHG emissions from imports used as inputs in producing goods and services for sale to the Australian tourism industry











Excludes


● GHG emissions of non-Australian based airlines (inbound and outbound services)





● GHG emissions from production of imports directly purchased by tourists








