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EXECUTIVE SUMMARY 

This report presents estimates for the ‘Carbon Footprint’ of the Queensland tourism industry. It follows an earlier 
study developed by the same authors which estimated the Carbon Footprint of the tourism industry for Australia 
as a whole1.  
 

Increasingly the shorthand term ‘Carbon Footprint’ is being used to refer to the amount of greenhouse gas 
(GHG) emissions (CO2 equivalent) associated with the production and consumption of goods and services at the 
level of an individual firm, industry or entire economy. Producing goods and services for tourism results in GHG 
emissions in both the home economy, in this case Queensland, in Australia as a whole, and internationally.  
 

The objective of this report is to present measures of global GHG emissions from tourism in Queensland. 
The measures presented here are comprehensive and incorporate all of the GHG emissions produced by 
Queensland tourism, both within the state and beyond it as a result of visitation to Queensland. These various 
components are presented separately, however. They include: 

 
• GHG emissions which arise directly from tourism production—for example from the fuel used by taxis;  

 
• indirect GHG emissions, for example, from electricity used by resorts; and  

 
• GHG emissions from imports which are provided to tourists or the industry and from the transport of 

those imports—these emissions do not come from Queensland production.  
 
The techniques and assumptions adopted for the earlier national study (Forsyth, Hoque, Dwyer, Spurr, Ho 

and Pambudi, 2008) have been largely replicated in this report. In the national report two different approaches 
were used to estimate the Carbon Footprint of Australian tourism—a production-based approach and an 
expenditure-based approach. The present report also employs both approaches to estimate the Carbon Footprint 
of Queensland tourism. 
 

The production-based estimates include: 

• GHG emissions directly produced by tourism industries in Queensland; 

• emissions from the inbound and outbound aviation services of Australian airlines (Queensland’s share of 
Australian aviation production); and 

• GHG emissions from imports used in producing goods and services for sale to the Queensland tourism 
industry. 

 
These production-based estimates exclude: 

• inbound or outbound services of non-Australian based airlines; and 

• GHG emissions from imported products directly purchased by tourists. 

 
The expenditure-based estimates are for the Carbon Footprint which arises from expenditures by both 

international and domestic tourists on tourism in Queensland.  
 

The expenditure-based estimates include: 
 

• emissions resulting from air travel to and from Queensland by visitors; that is, including emissions from 
Australian-based airlines (Queensland share), Australian-based airlines generally, and those from non-
Australian based airlines. 

 
1 Forsyth et al. (2008), ‘The Carbon Footprint of Australian Tourism’, Sustainable Tourism Cooperative Research Centre 
(STCRC), Gold Coast, Queensland, available at http://www.crctourism.com.au/bookshop/  

http://www.crctourism.com.au/bookshop/
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The expenditure-based estimates exclude: 

•  expenditure on outbound trips by departing Queensland residents except for the part of this expenditure 
which relates to activities within Queensland (e.g. for travel costs and hotels within Queensland 
proceeding or following an international flight); and 

• expenditure on outbound air fares. 

 
In applying the method used in the national Carbon Footprint study it has been necessary to resolve a number 

of additional issues when applying this approach at the state level. Among these has been the estimation at the 
state level of indirect effects from tourism on carbon emissions, the treatment of international aviation, and the 
use of private motor vehicles for tourism. The method of derivation of the Carbon Footprint of the Queensland 
tourism industry from the Australian national estimates is explained in Appendix B.  
 

This paper reports outputs from each of the two approaches to estimating the direct and indirect carbon 
‘costs’ of the Queensland tourism industry for the year 2003–04. These Carbon Footprint estimates in Mt 
(millions of tonnes)  include home emissions (those which qualify under the Kyoto Protocol) and, in addition, 
emissions from international aviation and overseas production, in order to provide an indication of the global 
dimension of emissions from Queensland tourism. 

 
Using the production approach we estimate: 

• total direct GHG emissions 5.784 Mt; 

• total indirect GHG emissions 6.228 Mt; 

• total (direct plus indirect) GHG emissions 12.012 Mt. 

 
On these estimates, Queensland’s tourism Carbon Footprint is 21.93 per cent of total direct and indirect GHG 

emissions by Australian tourism (54.785 Mt). This is similar to Queensland’s share of Australia’s tourism direct 
plus indirect gross state product (GSP) for the year 2003–04 (22.19%2). 

 
When only those emissions qualifying for inclusion under the current Kyoto Protocol are considered, the 

Queensland figures are 4.582 Mt of direct and 3.850 Mt of indirect emissions for a total of 8.432 Mt.  
 
Assessing and attributing international aviation emissions is complex, largely because the ‘rules’ for 

attribution for global aviation emissions to individual economies are yet to be determined. Up until now these 
remain outside of national Kyoto targets. Given Queensland’s distance from markets it is important that the 
magnitude of this component (and the future risk in the event that they might be subsequently incorporated) be 
examined. Some alternative approaches to measuring the extent of the component parts of international aviation 
activity arising from Queensland tourism are examined in this report.  

 
 

PRODUCTION-BASED CARBON FOOTPRINT 
  

  

Figure 1: Production-Based Tourism Carbon Footprint 2003–04 
                                                 
2 Calculated from STCRC technical report ‘Indirect Economic Contribution of Tourism to Australia and to Australian States 
and Territories 2003–04’ (Ho et al., 2008: Table 1, p.5). 
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Under a production-based Carbon Footprint which includes only direct GHG emissions, the relative shares of 

Queensland ‘Kyoto Protocol’ emissions, foreign sourced emissions, and international aviation – Australian-
based attributable to Queensland tourism in total tourism GHG emissions for the state were 70.20 per cent, 19.80 
per cent and 10.01 per cent respectively, as illustrated in Figure 1.  
 

Production-based total direct GHG emissions by the Queensland tourism industry in 2003–04 was 2.095 Mt 
(See Table 1: row 1, column 1). These are estimates of GHG emissions directly produced by tourism industries, 
based on the MMRF-Green model database (Adams, 2006). The tourism industry is as defined in the Australian 
Tourism Satellite Account (ABS, 2005). This is an aggregation of the tourism components of other industries. 
They include domestic but not international aviation, and they do not include emissions from use of private 
motor vehicles for tourism. The detailed industry breakdown is given in Table A1, located in Appendix A.  
 

Domestic Air and water transport was the largest component of tourism industry GHG emissions at 46.42 per 
cent, followed by Other manufacturing3 (11.45%), Other road transport (8.35%), Other entertainment services 
(6.20%), Accommodation services (5.25%), Cafes, restaurants and food outlets (4.68%), and Retail trade 
(3.24%), as illustrated in Figure 2 below. 

 
 
 
    

TOURISM INDUSTRY DIRECT GHG EMISSIONS  
(QUEENSLAND) 

 

 
Figure 2: Production-Based Tourism Industry Direct GHG Emissions 2003–04 

 
  

                                                 
3 In this report, emissions from Other manufacturing industry is regarded as direct emissions because this industry was 
considered as a tourism connected industry in the 2003–04 Australian national TSA (ABS, 2005) following the TSA: RMF 
structure which was in place prior to revisions adopted as a result of TSA:RMF 2008. 
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Using the expenditure approach we estimate: 

• total direct GHG emissions 6.602 Mt 

• total indirect GHG emissions 7.258 Mt 

• total (direct plus indirect) GHG emissions 13.860 Mt.  

Queensland’s ‘Kyoto Protocol’ emissions are calculated as 8.337 Mt. An additional 5.523 Mt in emissions is 
produced by the global activity generated by tourists to and within Queensland. As noted above, the international 
aviation components of these emissions are largely unattributed at the present but remain at risk of future 
incorporation for the Queensland tourism sector. Emissions from goods and services produced in the rest of 
Australia or in other countries and imported into Queensland are the responsibility of other jurisdictions, but 
would affect Queensland tourism if their prices were to change due to implementation of climate change 
mitigation policies in supplier countries.  

 
The major components are displayed in the Figure below.  
 
These results are shown in detail in Table 3 in the main report. 

 
 

EXPENDITURE-BASED CARBON FOOTPRINT 
  

  

Figure 3: Expenditure-Based Tourism Carbon Footprint 2003–04 

  The estimates of the Carbon Footprint of the Queensland tourism industry provided in this report are, to our 
knowledge, the most accurate to date given the available data. The notes to the Tables explain the differences 
between the production and expenditure-based approaches and outline the difficulties and methods of calculating 
international aviation and foreign sourced GHG emissions. While the two latter components are not currently 
part of Queensland’s Kyoto emissions they are nonetheless significant in the debate on global climate change 
and are subject to increasingly intense international scrutiny. 

Comparison with ‘Non-Tourism’ Industries—Direct Emissions 
 
The report compares the Carbon Footprint of tourism in Queensland with that of other Queensland industries.  
 
Tourism direct emissions that include: 

• emissions from tourism industries; 

• household use of motor vehicles for tourism purposes; and 

• Queensland’s share of Australian production of international aviation services;  

represent 3.45 per cent of the total emissions from Queensland industry and households. Tourism is the seventh 
ranked Queensland industry in terms of emissions. Table 5 (row 8 and column 3) shows this using a production-
based Carbon Footprint of tourism.  
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Tourism direct emissions that include: 

• emissions from tourism industries; 

• household use of motor vehicles for tourism purposes; and  

• Queensland’s share of Australian production of international aviation services plus emissions by non-
Australian based international airlines servicing inbound tourists—represents 3.92 per cent of the total 
emissions from Queensland industry and households. This places tourism as the sixth ranked Queensland 
industry in terms of emissions. Table A5 (row 6 and last column) shows this for the expenditure-based 
Carbon Footprint of tourism. 

Users of this information need to be aware of the dangers of making comparisons with carbon emissions 
from other industries and against the economy as a whole, particularly as these estimates for tourism include 
non-Kyoto and indirect effects. 
 

Some of the emissions from Queensland tourism are produced in Queensland; and are GHG emissions which 
are included under Kyoto Protocol accounting rules. In addition there are GHG emissions from Queensland 
firms producing in Queensland which are not included under Kyoto rules—the main example of this is GHG 
emissions from Australian airlines’ international services attributable to Queensland tourism. There also are 
GHG emissions which are produced overseas, for example, in the production of goods which Queensland 
imports to supply tourists or the tourism industry. Australia has committed as part of its accession to the Kyoto 
Protocol to reducing Kyoto emissions. It has no specific commitments to reduce GHG emissions from 
international aviation, or from GHG emissions from the production of goods and services which are imported 
from overseas, including to supply to tourists or the tourism industry—these are the responsibility of the 
countries which produce them.  

 
Whatever commitments Queensland might adopt at the present time, 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 economic activity. The estimates contained in this report are thus intended to provide as much 
information as possible. 
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Chapter 1 

INTRODUCTION 

This report presents estimates for the ‘Carbon Footprint’ of the Queensland tourism industry, or, in other words, 
the CO2 equivalent emissions associated with Queensland tourism. The measures are for 2003–04, the latest year 
for which the data needed for a fully comprehensive measure were available. It follows an earlier study 
developed by the same authors which estimated the Carbon Footprint of the tourism industry for Australia as a 
whole4. The techniques and assumptions adopted for the national study have been largely replicated in this 
report. However, it has been necessary to resolve a number of additional issues when applying this approach at 
the state level. Among these are the estimation of indirect effects from tourism on carbon emissions, the 
treatment of international aviation, and the use of motor vehicles for tourism at the state level. The method of 
derivation of the Carbon Footprint of the Queensland tourism industry from the Australian national estimates is 
explained in Appendix B.  
 

The development of a Carbon Footprint for tourism is not straightforward, as there are several different 
interpretations of what a Carbon Footprint is, and what it should encompass (for some discussion, see Patterson 
and McDonald, 2004; Becken and Patterson, 2006; Dick Sisman and Associates, 2007; Kelly and Williams, 
2007; Lundie, Dwyer and Forsyth, 2007, and Dwyer et al, 2010). Here we have sought to be as all-inclusive as 
possible. Several measures of the Carbon Footprint for other countries are less inclusive, and simply focus on 
some key sectors. Details are given within the report for the various components of the Footprint. 

 
Another issue concerns the definition of tourism. In this report, tourism consists of the economic activities 

included in the Australian Tourism Satellite Account (TSA). The TSA is widely used in Australia, and this 
Carbon Footprint is consistent with it. For this work we use the Queensland TSA produced by the Sustainable 
Tourism Cooperative Research Centre5. However, even within the TSA there are several alternative measures of 
‘tourism’. One of these measures is production by the Queensland tourism industry—this includes services 
provided by Australian international airlines to inbound visitors and outbound Queensland resident travellers. 
The TSA also measures tourism expenditure in Queensland. Using this measure, imported goods and services 
purchased by tourists are also included. In this report we have included both production-based and expenditure-
based measures of Queensland’s tourism carbon footprint. 

 
There has been little attempt to measure the CO2 associated with individual tourism destinations. One 

exception is the investigation of Patterson and McDonald (2004), who combine TSA estimates with preliminary 
work on environment accounts to measure the direct and indirect impact of tourism activities in New Zealand for 
the year 1997–98. More recently, Jackson, Kotsovos, and Morissette (2008) provide a first set of estimates of 
energy use and GHG emissions for two Canadian tourism industries, air transport and food and beverage 
services. In their study of tourism’s Carbon Footprint in New Zealand, Becken and Patterson (2006) suggest two 
approaches for accounting for carbon dioxide emissions from tourism: a bottom-up analysis involving industry 
and tourist analyses, and a top-down analysis using environmental accounting. They demonstrate for New 
Zealand that both approaches result in similar estimates of the degree to which tourism contributes to national 
carbon dioxide emissions.  

 
While valuable, each of these studies has its limitations. In particular, they focus only on some sectors of the 

tourism industry. No attempt was been made to define the scope of the ‘tourism industry’ in a comprehensive 
way. The Canadian study focuses only on air transport and food and beverage services while Becken and 
Patterson (2006) for ‘pragmatic reasons’ focus only on the tourism characteristic industries in New Zealand’s 
Tourism Satellite Account. These characteristic industries comprise accommodation and catering services; road, 
rail and water passenger transport; air transport; other transport and transport services; equipment hiring; and 
cultural and recreational services. Becken and Patterson (2006) state that the tourism-characteristic industries, as 
defined in the New Zealand TSA, are usually summarised as ‘passenger transport, accommodation and tourist 

 
4 Forsyth et al. (2008), ‘The Carbon Footprint of Australian Tourism’, Sustainable Tourism Cooperative Research Centre 
(STCRC), Gold Coast, Queensland, available at http://www.crctourism.com.au/bookshop/  
5 Spurr et al. (2007a), ‘Tourism Satellite Account Queensland 2003–04’, Sustainable Tourism Cooperative Centre (STCRC), 
Gold Coast, Queensland, available at http://www.crctourism.com.au/bookshop/ 

http://www.crctourism.com.au/bookshop/
http://www.crctourism.com.au/bookshop
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attractions’. Their study does not include restaurants and other catering services, because of their heterogeneous 
nature. So-called tourism-related industries also lie outside the scope of the New Zealand study. 

 
The measures presented in this report are comprehensive and include all of the GHG emissions produced by 

Queensland tourism globally. They include: 

• GHG emissions which arise directly from tourism production—for example from the fuel used by tour 
buses; 

• indirect GHG emissions, for example, from electricity used by resorts; and  

• GHG emissions from imports which are provided to tourists or the industry and from the transport of 
those imports—these emissions do not come from Queensland production.  

The objective is to present comprehensive measures of global GHG emissions from tourism. These various 
components are presented separately, however, so that alternative measures can be readily distinguished 
depending on the particular definition being adopted. 
 

Some activities in tourism pose particular difficulties. One of these concerns the use of motor vehicle fuel. 
The production of this fuel creates emissions, but in addition, the consumption or use of the fuel also generates 
emissions. The GHG emissions created by tourists’ use of motor vehicles is included as part of the Carbon 
Footprint. 
 

International aviation also produces emissions. In the TSA, output of Australian airlines producing 
international services is included. Thus, in the production-based measures, GHG emissions, from this source, 
both direct and indirect, are counted. In the expenditure-based measures, international aviation is handled 
differently—the GHG emissions associated with carrying inbound visitors to Queensland, travelling on both 
Australian and non-Australian based airlines, are included, but the GHG emissions from airlines carrying 
outbound Queensland residents are excluded.  
 

The objective in this report has been to be as comprehensive as possible and to present the total GHG 
emissions arising globally as a result of Queensland tourism, while enabling the various components to be 
identified. Different GHG emissions can be treated differently. Some of the emission from Queensland tourism 
are produced in Queensland, and are GHG emissions which are included under Kyoto accounting rules. In 
addition, there are GHG emissions from Queensland firms producing in Queensland which are not included 
under Kyoto rules—the main example of this is GHG emissions from the Australian airlines’ international 
services attributable to Queensland tourism. Finally, there are GHG emissions which are produced overseas, or 
in the rest of Australia, for example in the production of goods which Queensland imports to supply tourists or 
the tourism industry. Queensland has responsibility for its ‘Kyoto’ emissions and has committed to reduce them. 
It has no specific commitments to reduce GHG emissions from international aviation; GHG emissions from the 
production of goods, which Queensland imports from other Australian states or from overseas to supply tourists 
or the tourism industry, are the responsibility of the states/countries which produce them. 

 
Using the production-based measure of the Carbon Footprint, the total global emissions associated with 

Queensland tourism was 12.012 Mt in 2003–04. Of this, 8.432 Mt were Kyoto emissions. Using the expenditure-
based measure, the global footprint was greater, at 13.860 Mt, though the Kyoto emissions were slightly lower 
than those for the production-based estimate, at 8.337 Mt. The expenditure-based measures have higher global 
GHG emissions because they include more air transport, along with GHG emissions associated with imports 
provided directly to tourists.  

 
In using these estimates, it is important to be aware of what they seek to measure and what they do not. A 

Carbon Footprint is essentially an accounting measure, to determine how GHG emissions intensive an industry 
is. It is not an impact model. Thus, it would not be correct to conclude that if the Queensland tourism industry 
were to expand by 10 per cent, global GHG emissions on a production base would increase by 1.201 Mt (10% of 
12.012 Mt). Changes in the size of the tourism industry will induce changes in other industries, and these would 
need to be taken into account. Furthermore, it is not possible to use these estimates to obtain anything other than 
a rough measure of the impact that the introduction of an emissions trading scheme (ETS), as proposed by the 
Australian government, would have on tourism. The introduction of an ETS would have effects across the whole 
economy, and it is necessary to take these into account in a full modelling exercise to determine the impact of 
any such scheme on Queensland tourism. 
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The remainder of the report is organised as follows. The following chapter outlines the method adopted to 
estimate the Carbon Footprint of Queensland tourism. Two approaches are employed and contrasted—a 
‘Production Approach’ and an ‘Expenditure Approach’. The rationale for each approach is explained. Chapter 3 
presents the Carbon Footprint of Queensland tourism, estimated using the production method and the 
expenditure method. These Carbon Footprints 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. In this chapter, 
tourism’s Carbon Footprint is also compared with the Carbon Footprint of other industries in the Queensland 
economy. Policy implications of the tourism industry for GHG emissions are discussed in Chapter 4. The final 
chapter summarises the report and provides concluding remarks. 
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Chapter 2 

APPROACH AND METHOD 

The estimates measure GHGs directly produced by the industries which make up the tourism industry—for 
example, the induced GHG emissions of the tourism component of industries in Queensland such as domestic 
Air transport, Accommodation, and Cafes, restaurants and food outlets etc. 

 
The tourism industry is as defined in the Australian Tourism Satellite Account (ATSA)6. For Queensland this 

is reflected in the Queensland Tourism Satellite Account produced by STCRC7. The TSA provides an 
aggregation of the tourism components of other industries. The TSAs framework is widely used in Australia and 
internationally, and this Carbon Footprint is consistent with it.  

 
GHGs from production of international airline services by Australian-based airlines attributable to 

Queensland tourism have been included, reflecting the fact that such production is included in the Queensland 
TSA. 

 
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 primary data sources for these 
estimates are the ATSA and Queensland TSA, the MMRF-Green database (Adams 2006), the Bureau of 
Transport and Regional Economics (BTRE) database (BTRE 2007) and Department of Climate Change (DCC) 
estimates of industry and household GHG emissions. Carbon dioxide equivalent (CO2-e), as measured by the 
DCC is used in these estimates.  

Direct GHG Emissions Estimates 
Direct GHG emissions from Queensland tourism in the year 2003–04 are estimated at 2.095 Mt. The estimate 
provided here for the Carbon Footprint of the tourism industry is directly comparable to the GHGs or Carbon 
Footprint of other industries as represented in Department of Climate Change (DCC) statistics on industry GHG 
emissions, with two notable exceptions. These are the handling of international aviation GHG emissions outside 
Queensland, and the inclusion of private motor vehicle use (see below), both of which pose particular problems 
for estimation of the tourism industry’s Carbon Footprint. 

 
International aviation production by Australian airlines attributable to Queensland tourism is included as part 

of tourism production in the Queensland TSA. Hence, for consistency, GHGs resulting from this production 
need to be included in the estimates. 

 
There are, however, no available estimates of GHGs from Australian airline international aviation services. 

The DCC excludes international aviation in its estimates, although it does include domestic aviation. It also 
includes estimates of GHGs from aviation fuel sold in Australia to international airlines (including Qantas, 
Singapore Airlines and Emirates). This does not, however, equate to the GHGs resulting from international 
operations by Australian airlines or the GHGs generated by international tourism to and from Queensland.  

 
The use of fuel in private motor vehicles in Queensland adds to GHGs produced in Queensland. In the DCC 

data, these GHGs are included in the GHG emissions of the household sector. Thus while tourism use of 
household motor vehicles is another source of GHGs, it is not strictly part of the ‘tourism industry’ when defined 
in production-based terms. Because of the significance of this component of tourism generated GHGs (from both 
domestic and international visitor activity), they have been identified and included in this report. Tourism 
expenditure data from the ATSA were used to estimate tourism purchases and use of fuel, and these in turn were 
used to estimate GHGs. 

 
The inclusion of GHGs from the production of international airline services by Australian-based airlines 

reflects the fact that such production is included in the national TSA (ABS, 2007). For the production-based 
measures, an estimate of the GHG emissions resulting from Australian airlines’ international services was 
obtained by multiplying the Qantas international passenger services by an estimate of emissions per passenger 

 
6 Australian Bureau of Statistics (2005) 
7 Spurr et al. (2007a) 
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kilometre. In 2003–04 all but a very small proportion of international services by Australian airlines were 
operated by Qantas and its subsidiaries. Qantas provided 55,395 million passenger kilometres (pkm) of 
international services in 2003–04 (Qantas Annual Report 2003–04). Approximately 80 per cent of the relevant 
flights use Boeing 747 with 20 per cent using Airbus. Estimates from the German Aerospace Center, DLR 
(2008) indicate that Boeing 747s, produce GHGs at an average of 0.09 kg/pkm while Airbus A330s (or 
equivalents) produce 0.065 kg/pkm. Using the weighted average of 0.085 kg/pkm, an estimate of 1.202 Mt of 
GHG emissions is obtained for Queensland. These estimates allow only for the passenger component of flights 
and exclude air freight which is not counted as tourism. GHG emissions from international aviation do not fall 
under the Kyoto Protocol. Here we estimate emissions from Australian international aviation attributable to 
Queensland tourism.  

 
Estimates for international aviation using an expenditure-based measure are slightly different to those using 

the production measure because they include inbound passenger aviation only but also include emissions of 
foreign airlines serving Australia. Workings for Australian (national) estimates are shown in Table A4 in Forsyth 
et al (2008). They are based on passenger kilometres from major inbound tourism markets as identified from 
Tourism Research Australia’s International Visitor Survey (IVS), Qantas market shares, adjustments for non-
direct flying (5%) and scaled down to allow for multiple destination visits (e.g. where a UK visitor makes a 
stopover in Hong Kong—see paragraph below). The non-Australian based aviation component includes an 
allowance for short haul connecting flights in origin regions. GHG emissions were estimated at 0.126g per 
passenger km for short haul flights (Scheelhaase and Grimme, 2007) and 0.085g per passenger km for long haul 
flights (from German Aerospace Center, DLR, 2008). 

 
The multiple destinations adjustment factor was calculated as follows. Data on the proportions of visitors 

who visited another country en route to and from Australia were taken from the 2003–04 IVS for each of the 
recorded main origin markets. Estimates were made of the length of stay of visitors from each origin market. The 
proportions of the days spent on trips from each destination in Australia were estimated. Thus, for example, the 
proportion of the days spent in Australia on a trip from New Zealand was estimated at 0.96, and from the US (on 
which multiple destinations are common), was 0.81. Direct aviation GHG emissions from the whole trip were 
allocated according to the proportion of days spent in Australia. For details see Table A4 in Forsyth et al (2008). 

 
It should be noted that there is a considerable range of estimates of the carbon emissions from aviation. The 

estimates here are in the lower to middle of this range. The aircraft used on Australian international routes are 
large and relatively new, and thus their emissions per passenger km are relatively low. Australian routes are less 
congested than Northern hemisphere routes, and flights are more direct. As noted above, an allowance has been 
made for multiple trips, which are important for long haul destinations such as Australia.  

 
There is also considerable global debate about the attribution of carbon ‘debits’ among multiple destinations 

on the same trip, and indeed to source or destination countries themselves. While these debates will take some 
time to resolve it is believed important that Australia is aware of its total range of potential liabilities. 

Indirect GHG Emissions Estimates 
Indirect GHG emissions from Queensland tourism are estimated at 3.850 Mt. These estimates were derived from 
calculations of the outputs of each industry associated with supplying inputs to tourism. These calculations were 
based on the purchases by the air transport industry, as recorded in the database and input output structure of the 
Queensland economy embodied in the MMRF model, which is developed and maintained by the Centre of 
Policy Studies (CoPS) at Monash University (Adams, 2006). Details for each industry are provided in Table A2. 

 
GHGs from imports are emissions produced in other countries as a result of producing goods and services for 

export to Queensland. The pattern of imports was estimated using the Queensland Input–Output structure in the 
MMRF model, and it was assumed that GHG emissions from each product would bear the same ratio to output 
as it does in Queensland (i.e. it is assumed that equally emissions intensive technologies are used in Queensland 
and abroad). The direct GHG emissions are estimated to be 0.818 Mt, this estimate excludes indirect emissions. 
To get the total, it was assumed that the total GHG emissions from imports would bear the same proportion to 
value as for the indirect GHG emissions from tourism. After scaling up the estimate to allow for indirect 
emissions, an estimate of 2.071 Mt of GHG emissions is obtained. 

 
The estimate of emissions from shipping imports to Queensland is based on an estimate of the total GHG 

emissions from shipping goods to and from Queensland, and the tourism import share (4.8%) of total imports 
and exports in value terms.  
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Aviation produces GHG emissions indirectly through its purchases of goods and services. These are 
automatically included in GHG emissions indirectly produced by Australian airlines. The estimate for non-
Australian based airlines is based on the same ratio of value of inputs purchased to GHG emissions as for 
Australian airlines. It is assumed (based on industry consultations) that non-Australian based airlines purchase  
90 per cent of their inputs used for inbound passenger from foreign sources, and 10 per cent from Australian 
sources which are already accounted for in the estimates for the Queensland tourism industry. 

 
This report provides both production-based and expenditure-based estimates of Queensland’s tourism Carbon 

Footprint. The expenditure-based estimates apply to the Carbon Footprint which arises from the expenditures by 
inbound (non-Australian) based and from domestic tourists on tourism in Queensland, as reported in the ATSA. 
The items included within and excluded from each measure are listed in Figure 4. 

 
 
    

 
 

Expenditure-Based Approach Production-Based Approach 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Includes 

● GHG emissions directly produced by 
tourism industries 

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

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

 

Includes 

● GHG emissions associated with 
expenditures in Australia by foreign and 
domestic tourists  

● GHG emissions from inbound air travel by 
tourists on Australian and non-Australian 
based airlines 

● GHG emissions associated with expenditure 
by outbound Australian residents within 
Australia prior to or following flights 
(hotels, internal transport etc.) 

 
 
 
 
 
 
 

Excludes 

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

● GHG emissions from production of imports 
from overseas or interstate directly 
purchased by tourists 

Excludes 

●GHG emissions associated with expenditure 
on outbound international air fares  

●GHG emissions associated with expenditure 
by Australian outbound travellers on 
goods and services in destinations outside 
Australia

Figure 4: Production-Based and Expenditure-Based Approaches: inclusions and exclusions8 

 
These differences in calculation give rise to consequential differences in some of the component measures of 

Queensland tourism’s Carbon Footprint. The results are set out in Chapter 3. 
 

 

                                                 
8 Figure 4 is adopted from Dwyer et al (2010). 
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Chapter 3 

CARBON FOOTPRINT OF QUEENSLAND TOURISM: 
RESULTS  

Carbon Footprint estimates (GHG emissions) are produced here on both a production basis and on an 
expenditure basis. 
 

The production-based estimates are for the Carbon Footprint arising from production of the Queensland 
tourism industry, as defined and measured by the Australian Tourism Satellite Account (ATSA). They include 
inbound and outbound aviation services of Australian airlines, but not inbound or outbound services of non-
Australian based airlines. They do not include GHG emissions from imports directly purchased by tourists, but 
do include GHG emissions from imports used in producing goods and services for sale to the Queensland 
tourism industry. 

 
The expenditure-based estimates are for the Carbon Footprint which arises from the expenditures by foreign 

and domestic tourists on tourism in Queensland as reported in the ATSA. These exclude expenditure on 
outbound trips by departing Queensland residents except for the part of this expenditure which relates to 
activities within Queensland (e.g. for travel costs and hotels within Queensland preliminary to or following an 
international flight). They exclude expenditure on outbound air fares. But they do include air travel by visitors 
provided by Australian and non-Australian based airlines. 
 

The main differences between the two estimates are: 

• the production-based estimates include international inbound and outbound air travel supplied by the 
Australian airlines attributable to Queensland tourism, while the expenditure estimates only include 
inbound services of the Australian airlines attributable to Queensland tourism; 

• the production-based estimates exclude inbound air travel supplied by non-Australian based airlines, 
while the expenditure-based  estimates include this; and 

• the production-based estimates exclude imports directly purchased by tourists while the expenditure-
based  estimates include this. 

 
These differences in calculation give rise to consequential differences in some of the component measures of 

Queensland tourism’s Carbon Footprint. The results are displayed in Figures 2 and 6.  
 

The tables below provide the results of a production-based calculation (Table 1) and an expenditure-based 
calculation (Table 3). 
 

The Tables include five columns: 

• The first column includes GHG emissions from Queensland based production and consumption—these 
count as Queensland emissions for Kyoto measurement purposes. 

• The second column includes GHG emissions from the Australian based international aviation attributable 
to Queensland tourism. These are Queensland sourced emissions, though they currently are not counted 
for Kyoto measurement purposes. 

• The third column includes GHG emissions from foreign producers, either of aviation services, or imports 
used directly or indirectly in the production of tourism goods and services in Queensland. 

• A fourth column provides the total GHG emissions for each row which are expressed as percentages in 
the final column. 

 
Table data record the estimates of CO2 equivalent emissions in million tonnes (Mt).  
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Production-Based Carbon Footprint 
Table 1: Production-based Carbon Footprint, Queensland, GHG in Mt, 2003–04 

Kyoto Non-Kyoto 

Source Queensland
Kyoto

Emissions

International
Aviation

(Queensland 
share of 

Australian
-based)

 Emissions

Foreign
 Sourced

Emissions

Total GHG 
(Kyoto+non-

Kyoto) 
Emissions 

% Share of 
Total Direct 
& Indirect 

GHG 
Emissions 

1. Direct Emissions from Tourism 
Industries 2.095     2.095 17.44 

2. Emissions from Tourism-related 
Private Motor Vehicle Use 2.487     2.487 20.70 

3. Emissions from International 
Aviation—Queensland’s share of 
Australian based 

  1.202   1.202 10.01 

4. Total Direct GHG Emissions 4.582 1.202   5.784 48.15 

5. Indirect Emissions from Tourism 
Inputs 3.850     3.850 32.05 

6. Emissions from Imports     2.071 2.071 17.24 

7. Emissions from Transport of 
Imports     0.307 0.307 2.56 

8. Total Indirect GHG Emissions 3.850   2.378 6.228 51.85 

9. Total Direct and Indirect GHG 
Emissions 8.432 1.202 2.378 12.012 100.00 

10. Total Direct and Indirect 
GHG Emissions, % 70.20 10.01 19.80 100.00  

 
Notes: Table 1 
 
Direct GHG Emissions from Tourism Industries (Row 1) 
These are estimates of GHG emissions directly produced by tourism industries, based on the MMRF-Green 
model database (Adams, 2006). They include domestic but not international aviation. The detailed TSA tourism 
industry breakdown is given in Table A1. 
 
Emissions from Motor Vehicles (Row 2) 
From the ATSA we can estimate vehicle fuel purchases, from which GHG emissions can be derived, while DCC 
data has been used to identify household use of motor vehicles for tourism related travel. The estimate of GHG 
emissions from use of motor vehicles for tourism is based on the average of estimates derived using estimates of 
the total GHG emissions associated with motor vehicle travel and the proportion of this travel represented by 
tourism. These differ by less than 10 per cent. 
 
Emissions from International Aviation (Row 3) 
As described in Chapter 2. 
 
Indirect Emissions from Tourism Inputs (Row 5) 
Indirect GHG emissions from tourism inputs in 2003–04 were 3.850 Mt. Details for each industry are provided 
in Appendix Table A2. Electricity coal was the largest component of indirect GHG emissions at 45.40 per cent, 
followed by Agriculture, forestry and fishery 29.97 per cent, Petrol refining (5.53%), Chemical products 
(2.57%), Trade (1.64%), Air transport (1.43%), Road transport (1.38%), Gas (1.38%), and Business services 
(1.32%), as illustrated in Figure 8.  
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Emissions from Imports (Row 6) 
 As described in Chapter 2. 

 
Emissions from Transport of Imports (Row 7) 
As described in Chapter 2. 

 
 Production-based total direct and indirect GHG emissions by Queensland tourism in 2003–04 was 12.012 Mt. 
This was 21.93 per cent of total direct and indirect GHG emissions by Australian tourism (54.785 Mt). This is 
very similar to Queensland’s share of Australia’s tourism direct plus indirect gross state product (GSP) for the 
year 2003–04 (22.19%9). 
 

GHG emissions by Queensland Kyoto (8.432 Mt), foreign sourced (2.378 Mt) and international aviation- 
Australian airlines attributable to Queensland tourism (1.202 Mt) in total GHG emissions were 70.20, 19.80, and 
10.01 per cent, respectively, as illustrated in Figure 5. Shares of direct and indirect GHG emissions in total GHG 
emissions in Queensland were 48.15 and 51.85 per cent, respectively, as illustrated in Figure 6. 

 
PRODUCTION-BASED CARBON FOOTPRINT 

  

 

Figure 5: Production-based Tourism Carbon Footprint 2003–04 

 
DIRECT AND INDIRECT GHG EMISSIONS 

(QUEENSLAND)  

 
Figure 6: Production-based Direct and Indirect Tourism GHG Emissions 2003–04 

                                                 
9 Calculated from STCRC technical report ‘Indirect Economic Contribution of Tourism to Australia and to Australian States 
and Territories 2003–04’ (Ho et al., 2008: Table 1, p.5). 
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TOURISM INDUSTRY DIRECT GHG EMISSIONS  
(QUEENSLAND) 

 

 
Figure 7: Production-based Tourism Industry Direct GHG Emissions 2003–04 

 
The production-based total direct GHG emissions by the Queensland tourism industry in 2003–04 was  

2.095 Mt. Domestic Air and water transport was the largest component of tourism industry GHG emissions at 
46.42 per cent, followed by Other manufacturing (11.45%), Other road transport (8.35%), Other entertainment 
services (6.20%), Accommodation services (5.25%), Cafes, restaurants and food outlets (4.68%), and Retail 
trade (3.24%), as illustrated in Figure 7. For details see Table A1. 
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INDIRECT GHG EMISSIONS FROM TOURISM INPUTS  
(QUEENSLAND) 

 

 
Figure 8: Indirect GHG Emissions from Tourism Inputs 2003–04 

 

Table 2: Production-based Carbon Footprint, Queensland and Australia, GHG in Mt, 2003–04 

GHG Emissions, Mt, 2003–04 Source 
 Queensland Australia 

% Share of 
Queensland 

Direct Emissions from Tourism Industries 2.095 10.493 19.97 

Emissions from Tourism-related Private Motor Vehicle Use 2.487 11.100 22.40 

Emissions from International Aviation (Australian-Based 
Airlines)  

1.202 4.700 25.57 

Total Direct GHG Emissions 5.784 26.293 22.00 

Indirect Emissions from Tourism Inputs 3.850 19.192 20.06 

Emissions from Imports 2.071 8.100 25.04 

Emissions from Transport of Imports  0.307 1.200 25.04 

Total Indirect GHG Emissions 6.228 28.492 21.90 

Total Direct and Indirect GHG Emissions 12.012 54.785 21.93 

 
 
 
 
 



THE CARBON FOOTPRINT OF QUEENSLAND TOURISM 
 

 
 

21

 

Expenditure-based Carbon Footprint 
Table 3: Expenditure-based Carbon Footprint, Queensland, GHG in Mt, 2003–04 

Kyoto Non-Kyoto 

 Queensland
Kyoto

Emissions

International
Aviation

 (Queensland 
share of 

Australian
-based)

 Emissions

Foreign
 Sourced

Emissions

Total GHG 
(Kyoto+non

-Kyoto) 
Emissions 

% Share of 
Total Direct 
& Indirect 

GHG 
Emissions 

1. Direct Emissions from Tourism Industries 2.095     2.095 15.12 

2. Emissions from Tourism-related Private 
Motor Vehicle Use 2.487     2.487 17.94 

3. Emissions from International Aviation –
Australian based   0.537   0.537 3.87 

4. Emissions from International Aviation –
Non-Australian based   1.483 1.483 10.70 

5. Total Direct GHG Emissions 4.582 0.537  1.483 6.602 47.63 

6. Emissions from Tourism Purchases 
excluding Outbound Aviation 3.755     3.755 27.09 

7. Emissions from Imports     1.969 1.969 14.21 

8. Emissions from Imports Directly 
Purchased     0.818 0.818 5.90 

9. Emissions from Transport of Imports    0.409 0.409 2.95 

10. Emissions from International Aviation 
(non-Australian based)   0.307 0.307 2.22 

11. Total Indirect GHG Emissions 3.755   3.503 7.258 52.37 

12. Total Direct and Indirect GHG 
Emissions 8.337 0.537 4.986 13.860 100.00 

12. Total Direct and Indirect GHG 
Emissions, % 60.15 3.87 35.97 100.00  

 
Notes: Table 3 

 
Direct GHG Emissions (Rows 1 and 2) 
These are the same as those in Table 1 for tourism industries and motor vehicles. 
 
Emissions from International Aviation (Rows 3 and 4) 
 As described in Chapter 2. 
 
Indirect Emissions from Tourism Inputs and Imports (Rows 6 and 7) 
These are slightly different from those in Table 1 because outbound international aviation services by 
Queensland’s share of Australian airlines are excluded. The industry breakdown of the indirect emissions 
estimates is given in Table A3. Electricity coal was the largest component of indirect GHG emissions at 45.60 
per cent, followed by Agriculture, forestry and fishery 30.58 per cent, Petrol refinery (4.82%), Chemical 
products (2.58%), Trade (1.62%), Air transport (1.41%), Road transport (1.36%), Gas (1.36%), and Business 
services (1.31%), as illustrated in Figure 11.  
 
Emissions from Directly Purchased Imports (Row 8) 
These are estimated on the same basis as emissions from imports used indirectly. 
 
Emissions from Transport of Imports (Row 9) 
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GHG emissions relating to transport of imports is estimated to be 0.409 Mt. This is higher than in Table 1 (0.307 
Mt) because it includes an estimate for imports directly purchased by tourists. 
 
Indirect Emissions from Non-Australian Based Aviation (Row 10) 
As described in Chapter 2. 

 
 

 
EXPENDITURE-BASED CARBON FOOTPRINT 

  

  

Figure 9: Expenditure-based Tourism Carbon Footprint 2003–04 

 
Expenditure-based total direct and indirect GHG emissions by Queensland tourism in 2003–04 was  

13.860 Mt. This was 22.38 per cent of total direct and indirect GHG emissions by Australian tourism  
(61.924 Mt). GHG emissions by Queensland Kyoto (8.337 Mt), foreign sourced (4.986 Mt) and international 
aviation- Queensland’s share of Australian airlines (0.537 Mt) in total GHG emissions were 60.15, 35.97, and 
3.87 per cent, respectively, as illustrated in Figure 9. Shares of direct and indirect GHG emissions in total GHG 
emissions in Queensland were 47.63 and 52.37 per cent, respectively, as illustrated in Figure 10. 

 
    

DIRECT AND INDIRECT GHG EMISSIONS 
(QUEENSLAND)  

 

 
Figure 10: Expenditure-based Direct and Indirect Tourism GHG Emissions 2003–04 
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INDIRECT GHG EMISSIONS FROM TOURISM PURCHASES  
(QUEENSLAND) 

 

 
Figure 11: Indirect GHG Emissions from Tourism Purchases excluding Outbound Aviation 2003–04 

 
 

Table 4: Expenditure-based Carbon Footprint, Queensland and Australia, GHG in Mt, 2003–04 

GHG Emissions, Mt, 2003–04 
Source 
 Queensland Australia 

% Share of 
Queensland 

Tourism Industries 2.095 10.493 19.97 

Tourism-related Private Motor Vehicle Use 2.487 11.100 22.40 

International Aviation (Australian-based) 0.537 2.100 25.57 

International Aviation (non-Australian-based) 1.483 5.800 25.57 

Total Direct GHG Emissions 6.602 29.493 22.38 

Tourism Purchases excluding Outbound 
Aviation 3.755 18.731 20.05 

Imports 1.969 7.700 25.04 

Imports Directly Purchased 0.818 3.200 25.04 

Transport of Imports  0.409 1.600 25.04 

International Aviation (non-Australian-based) 0.307 1.200 25.57 

Total Indirect GHG Emissions 7.258 32.431 22.38 

Total Direct and Indirect GHG Emissions 13.860 61.924 22.38 
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Comparisons with ‘Non-Tourism’ Industries—Direct GHG Emissions 
Given the different measures of what constitutes tourism there is no one ideal measure to compare tourism's 
emissions with those of other industries. Tourism is unlike other industries because of its complex multi-product 
structure, the inclusion of some household emissions (private tourism related motor vehicle use) and the heavy 
reliance of many destinations on international aviation services to deliver inbound tourists. Where other 
industries are normally identified on a production basis, tourism is usually defined from the expenditure side 
through its pattern of demand (i.e. tourism products are what tourists purchase).  
 

In this section we compare tourism’s direct Carbon Footprint with that of other industries in the Queensland 
economy. We employ three methods for comparison. The first relates to Kyoto emissions only. The second 
compares tourism with other industries, using the production-based method for estimating GHG emissions, while 
the third relates to the expenditure-based method. The three sets of results are displayed in Table 5. 

 
Table 5 indicates that with respect to Kyoto emissions (columns two and three), tourism direct emissions 

including emissions from tourism industries and household use of motor vehicles for tourism purposes (4.58 Mt) 
represent 2.76 per cent of the total emissions (166.26 Mt) from Queensland industry and households. As 
discussed, this figure understates the full production and emissions from tourism, under its definition in the TSA, 
by excluding some production which is included in the TSA (production associated with international air 
services by Australian airlines attributable to Queensland tourism). Using this method of estimation, tourism is 
the seventh ranked industry in Queensland in terms of emissions. This is same as the tourism industry for 
Australia as a whole which is also ranked seventh10 when tourism’s emissions nationally are compared with 
those of other Australian industries. 

 
Table 5, columns four and five, shows that tourism direct emissions including emissions from tourism 

industries, household use of motor vehicles for tourism purposes, and Australian production of international 
aviation services attributable to Queensland tourism represent 3.45 per cent of the total emissions from 
Queensland industry and households, plus international aviation. This is based on the TSA definition of tourism 
production. Some of this production (production associated with producing international aviation services) is, 
however, associated with emissions which do not fall within the Kyoto Protocol. Columns four and five 
correspond to the production-based Carbon Footprint of tourism. On this approach total emissions from the 
Queensland tourism industry are 167.46 Mt. Tourism, with GHG emissions of 5.78 Mt, is the seventh ranked 
industry in Queensland in terms of emissions. In contrast, using this method of estimation, tourism is ranked 
sixth11 at the national level. 

 
Table 5, columns six and seven, shows that tourism direct emissions including emissions from tourism 

industries, use of motor vehicles, and the production of both Australian and non-Australian based international 
aviation services attributable to Queensland inbound tourism represent 3.92 per cent of the total emissions from 
Queensland industry and households, and international aviation. This Table corresponds to the expenditure-
based Carbon Footprint of tourism. On this approach total emissions from Queensland industry are 168.28 Mt. 
Tourism, with GHG emissions of 6.60 Mt. is Queensland’s sixth ranked industry in terms of emissions whereas 
at the national level the tourism industry ranked fifth12 when compared with the emissions of other Australian 
industries. 

 
If the objective is to compare the proportion of tourism’s total contribution to output, as defined by the 

Queensland TSA, with the proportion of its contribution to emissions, then columns four and five provide the 
most relevant measures. However, if the intention is to highlight only Kyoto emissions, then columns two and 
three are the more relevant. These two alternative sets of data cannot be compared with one another, however, 
because of the different definitions of the industry which have been used in each case.  

 
Users of this information thus need to be aware of the dangers of making comparisons with carbon emissions 

from other industries and, in some cases, against the economy as a whole. This arises because of the hybrid 
nature of the industry definitions and particularly the inclusion of part of household sector emissions (private 
motor vehicle use), the inclusion of Kyoto and non-Kyoto emissions, and in view of the fact that indirect effects 
and expenditure-based estimates (used in columns six and seven) are not normally available for other industries. 

 

 
10 Dwyer et al. 2010, Table 4, p.370. 
11 Dwyer et al. 2010, Table 4, p.370. 
12 Dwyer et al. 2010, Table 4, p.370. 



THE CARBON FOOTPRINT OF QUEENSLAND TOURISM 
 

 
 

25

Table 5: Tourism Compared to 'Non-Tourism' Economic Sector, Direct GHG Emissions by Economic 
(ANSIC) Sector, Queensland, 2003–04, Mt 

Economic Sector 

Tourism (Production 
and Private Motor 
Vehicle Use) 

Tourism (Production, 
Private Motor Vehicle 

Use and Australian 
International Aviation 

attributable to 
Queensland Tourism) 

Tourism (Production, Private 
Motor Vehicle Use, and 

Australian and Non-Australian 
based International Aviation 
attributable to Queensland 

Tourism)  

 

GHG 
Emissions  

( Mt) 

Share  
(%) 

GHG 
Emissions 

( Mt) 

Share  
(%) 

GHG 
Emissions  

( Mt) 

Share  
(%) 

Agriculture, forestry, fishing 69.45 41.77 69.45 41.47 69.45 41.27 

Electricity and Gas Supply 47.73 28.71 47.73 28.50 47.73 28.36 

Manufacturing 12.70 7.64 12.70 7.59 12.70 7.55 

Residential (transport) 9.37 5.64 9.37 5.60 9.37 5.57 

Coal Mining 9.08 5.46 9.08 5.42 9.08 5.39 

Tourism     6.60 3.92 

Road transport 6.40 3.85 6.40 3.82 6.40 3.80 

Tourism 4.58 2.76 5.78 3.45   

Accommodation, Cultural and Personal 2.52 1.52 2.52 1.51 2.52 1.50 

Air transport 1.27 0.76 1.27 0.76 1.27 0.75 

Mining Non-energy 1.23 0.74 1.23 0.74 1.23 0.73 

Water transport 0.65 0.39 0.65 0.39 0.65 0.38 

Construction 0.63 0.38 0.63 0.38 0.63 0.37 

Residential (non transport) 0.55 0.33 0.55 0.33 0.55 0.33 

Water, sewerage and drainage 0.44 0.26 0.44 0.26 0.44 0.26 

Oil and Gas Extraction 0.43 0.26 0.43 0.26 0.43 0.26 

Railway transport 0.42 0.25 0.42 0.25 0.42 0.25 

Other Transport, services and storage 0.30 0.18 0.30 0.18 0.30 0.18 

Government Administration and Defence 0.22 0.13 0.22 0.13 0.22 0.13 

Communication 0.15 0.09 0.15 0.09 0.15 0.09 

Wholesale and Retail Trade 0.12 0.07 0.12 0.07 0.12 0.07 
Education, Health and Community 
Services 0.09 0.05 0.09 0.05 0.09 0.05 

Finance, Insurance, Property and Business 0.01 0.01 0.01 0.01 0.01 0.01 

Total 166.26 100.00 167.46 100.00 168.28 100.00 

Notes: ‘Tourism’ is not an ANZSIC economic sector and, to avoid double counting, is consequently not counted in the total. Table data 
record the estimates of CO2 equivalent emissions in million tonnes (Mt). 

Tourism appears multiple times in the left hand column as it is measured in different ways. 

Total in column 2 and last row represents GHG emissions from all economic (ANZSIC) sectors. 

Total in column 4 and last row represents GHG emissions from all economic (ANZSIC) sectors plus emissions from international air 
transport by Australian airlines attributable to Queensland tourism.  

Total in column 6 and last row represents GHG emissions from all economic (ANZSIC) sectors plus emissions from international air 
transport by Australian and non-Australian based airlines attributable to Queensland tourism. 

Total percentages in last row and columns 3, 5 and 7 are subject to rounding. 

Source: Department of Climate Change (2010), ‘Australian Greenhouse Emissions Information System’, Australian Government, Canberra, 
available at http://www.climatechange.gov.au/ accessed on 05 March 2010.  
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Chapter 4 

POLICY CONSIDERATIONS 

The simplest and most direct way in which to compare the Carbon Footprint of the tourism industry with that of 
other industries in the economy is to use the direct production of GHG emissions from tourism production. This 
report has pointed out that because of the enormous importance of transport, and particularly road and 
international air transport to Queensland tourism, that figure gives a misleading impression of the tourism 
generated contribution to GHG emissions. A more meaningful indicator is provided by including emissions from 
private motor vehicle use for tourism purposes, which is currently identified as part of household production in 
the national accounts, and a wider interpretation of emissions from international aviation to include those 
resulting from transport of international inbound visitors to Queensland. 

 
In addition, 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. This 
includes also GHG emissions from the production elsewhere of goods and services imported into Queensland for 
tourism related use. While this provides a truer picture of the total emissions arising from tourism consumption it 
is less relevant if the purpose is comparison with GHG emissions from other Australian industries where such 
data is not generally available.  

 
Different GHG emissions associated with tourism must be treated differently under international obligations. 

As discussed, some of the emissions from Queensland tourism are produced in Queensland, and included under 
Kyoto accounting rules. In addition there are GHG emissions from Queensland firms producing in Queensland 
which are not included under Kyoto rules—the main example of this is GHG emissions from Australian airlines’ 
international services of Australian airlines attributable to Queensland production. It is, however, uncertain how 
aviation will be handled in a post-Kyoto framework. The International Civil Aviation Organization (ICAO) is 
currently engaged in developing an equitable framework for regulation of the aviation sector (ICAO 2008). 
Finally there are GHG emissions which are produced overseas and in other Australian states/territories, for 
example, in the production of goods which Queensland imports to supply tourists or the tourism industry.  

 
All of these issues create complex analytical and measurement problems which have had to be addressed in 

developing the estimates included in this report. 
 
Information on tourism’s carbon footprint, particularly by type of characteristic and connected industry, can 

help industry associations and the managers of tourism enterprises to develop tools which can help them to 
actively manage their emissions as part of standard business practices, as a way to adapt to a carbon constrained 
future and to manage increasing input costs. Emissions management (measurement, monitoring and reduction 
strategies) allows an enterprise to build awareness of energy consumption, identify inefficiencies and to 
implement strategies to achieve efficiency gains. It also informs investment decisions, such as the value of 
investing in more efficient technology or renewable energy (Department of Resources, Energy and Tourism, 
2008). 

 
In using these estimates of carbon footprint, it is important to be aware of what they seek to measure and 

what they do not. A Carbon Footprint is essentially an accounting measure, to determine how GHG emission 
intensive an industry is. It is not an impact model. Thus, it would not be correct to conclude that if the tourism 
industry were to expand or contract by 10 per cent, total GHG emissions would change by 1.201 Mt (10% of 
12.012 Mt, see Table 1). To better appreciate this we can distinguish between the carbon intensity and the carbon 
impact of tourism. 

 
The carbon intensity of tourism is the outcome of an economic/technical relationship between tourism and 

GHG emissions. This is what is measured by tourism’s Carbon Footprint as estimated in this report. As 
indicated, carbon intensity measures (measured in metric tonnes of emissions) can be developed at many levels. 
Thus they can be developed for individual tourists, individual operators, industry sectors, regions, entire 
destinations and internationally. The focus of this report has been on the carbon intensity of tourism in a 
particular destination. 
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In contrast, the carbon impact of tourism is the ultimate impact on GHG emissions that a change in tourism 
flows or expenditure will create. This is not the same as the carbon intensity since, to measure the impact, it is 
necessary to specify what further changes are associated with the change in tourism. To do this 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 the demand shock.  

 
Two examples should suffice to distinguish the intensity and impact measures. For example, if there is an 

increase in domestic tourism for any reason, it will occur at the expense of spending by residents on other goods 
and services or by drawing on savings. The reduction in spending on other goods and services will also affect 
GHGs. If there is an increase in foreign inbound tourism, there will be more GHGs directly associated with this 
tourism. However, other changes will also be occurring —as tourism exports rise this will put upward pressure 
on the exchange rate. This will impact adversely on exports of non-tourism goods and services and reduce the 
competitiveness, and production, of import competing products. The result will be a fall in GHG emissions from 
these industries. The net result of these industry interactive effects can only be determined through economic 
modelling (Dwyer, Forsyth, Madden & Spurr, 2000; and Dwyer, Forsyth & Spurr, 2004).  

 
Alternatively, suppose a policy is enacted to discourage domestic aviation, perhaps by levying a carbon tax 

on it. There will be less domestic flying, but tourists will still spend, perhaps, on surface transport, perhaps on 
overseas trips, or perhaps on other goods and services. To estimate the impact on GHGs of the policy, it is 
necessary to specify what the discouraged air travellers will do, and to model the expenditure changes and their 
impacts. This is to recognise that a carbon tax, if widely applied to industry, would change a number of 
technologies and prices throughout the economy. Raising prices in a destination may also impact adversely on 
both domestic and inbound tourism flows, increasing outbound tourism flows with effects on GHG emissions in 
other economies. Once again, the final impact on tourism prices, overall tourism demand and global GHG 
emissions requires, at a minimum, economic modelling of the changes (Berrittellaa et al. 2006, Forsyth, Dwyer 
& Spurr, 2007).  

 
The tourism industry presents challenges to the estimation of its GHG intensity and impacts because of its 

diversity across different ‘industries’ or industry sectors and because of the complexity of its products (e.g. 
varieties of accommodation and so on). If individual businesses are to develop strategies to manage their 
emissions, they will need to develop their Carbon Footprints individually. Notwithstanding this, as an accounting 
measure 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 separately distinguished as has been done above. Given the pressure from all quarters for countries around the 
world to reduce their 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.  

 
The approaches used in this paper can also facilitate the measurement of the Carbon Footprint over time. This 

can be expected to change according to changes in visitor expenditure, industry structure, stakeholder actions, 
and the policy instruments which are put in place (Dubois and Ceron, 2006). UNWTO-UNEP (2008) provides a 
discussion on the range of technological, behavioural, managerial and policy measures and initiatives that can be 
adopted to bring tourism on to a more sustainable emissions pathway. Trends in emissions can be identified 
whether in aggregate, by industry sector or by visitor market.  

 
However, to estimate the impacts of different industry interventions on overall GHG emissions, economic 

modelling is required. 
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Chapter 5 

SUMMARY AND CONCLUSIONS 

Deriving a Carbon Footprint for the tourism sector is a particularly complex task which parallels the challenges 
of developing robust tourism satellite accounts over the past two decades. This paper reports outputs from two 
approaches in estimating the direct and indirect carbon ‘costs’ of the Queensland tourism industry. These are 
basically the same, though they reflect slightly different definitions of what constitutes the ‘tourism industry’.  

 
Using the production approach we estimate: 

• total direct GHG emissions 5.784 Mt 
• total indirect GHG emissions 6.228 Mt 
• total (direct plus indirect) GHG emissions 12.012 Mt 

 
Using the expenditure approach we estimate: 

• total direct GHG emissions 6.602 Mt 
• total indirect GHG emissions 7.258 Mt 
• total (direct plus indirect) GHG emissions 13.860 Mt 

 
The above estimates of the Carbon Footprint of the Queensland tourism industry are, to our knowledge, the 

most accurate to date given the available data.  
 
Among the various activities that support tourism the data highlight the significant role that transport/tourist 

distribution plays in the Queensland tourism sector. While aviation emissions are currently in the global 
spotlight, for Queensland the use of private motor vehicles for regional travel contribute close to half of all 
industry emissions. A carbon constrained future economy could significantly challenge the current distribution 
patterns seen within Queensland tourism.  

 
The report also compares the Carbon Footprint of Queensland tourism with that of other industries. 
 
Tourism direct emissions including emissions from tourism industries, household use of motor vehicles for 

tourism purposes, and Australian production of international aviation services attributable to Queensland tourism 
represent 3.45 per cent of the total emissions from Queensland industry and households, plus international 
aviation, and tourism is the seventh ranked industry in terms of emissions. Table 5 shows this for the production-
based Carbon Footprint of Queensland tourism.  

 
Tourism direct emissions including emissions from tourism industries, use of motor vehicles and the 

production of both Australian and non-Australian based international aviation services attributable to 
Queensland inbound tourism represent 3.92 per cent of the total emissions from Queensland industry and 
households, and international aviation, and tourism is the sixth ranked industry in terms of emissions. Table 5 
shows this for the expenditure-based Carbon Footprint of Queensland tourism. 
 

The dangers of making comparisons with carbon emissions from other industries and against the economy as 
a whole are acknowledged, particularly as our estimates for tourism include non-Kyoto and indirect effects. 

 
Estimation of tourism’s Carbon Footprint represents a starting point for the development of industry 

strategies to mitigate and adapt to climate change. 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, knowledge of overall emissions and the emissions by industry sector are 
essential to informed debate on policy. The approach outlined above provides a basis for the development of 
strategies on a consistent data set. Estimates of tourism’s Carbon Footprint can provide the basis for modelling 
how climate change mitigation policies will affect a destination’s tourism industry. Such knowledge is also 
essential in the context of developing sustainable destination planning practices. The methods employed in this 
study can form the basis for estimating the Carbon Footprint of any tourism destination which has a TSA 
available to it. 
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APPENDIX A: TOURISM GHG EMISSIONS TABLES A1–A4 

Table A1: Direct GHG Emissions from Tourism Industries, Queensland and Australia, Mt, 2003–04 

GHG Emissions, Mt, 2003–04 
TSA Industry 

Queensland Australia 
% Share of 
Queensland 

Travel agency and tour operator services 0.005 0.020 25.23 

Taxi transport 0.020 0.062 32.26 

Air and water transport 0.973 5.990 16.24 

Motor vehicle hiring 0.002 0.007 22.84 

Accommodation 0.110 0.404 27.22 

Cafes, restaurants and food outlets 0.098 0.361 27.18 

Clubs, pubs, taverns and bars 0.055 0.202 27.16 

Other road transport 0.175 0.549 31.93 

Rail transport 0.004 0.041 9.94 

Food manufacturing 0.052 0.217 23.80 

Beverage manufacturing 0.019 0.081 22.96 

Transport equipment manufacturing 0.001 0.009 14.97 

Other manufacturing 0.240 1.307 18.35 

Retail trade 0.068 0.278 24.55 

Casinos and other gambling services 0.025 0.082 29.93 

Libraries, museums and arts 0.064 0.214 29.94 

Other entertainment services 0.130 0.435 29.94 

Education 0.005 0.036 14.64 

Ownership of dwellings 0.001 0.004 16.77 

All other industries 0.049 0.194 25.20 

Total 2.095 10.493 19.97 
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Table A2: Indirect GHG Emissions from Tourism Inputs, Queensland and Australia, Mt, 2003–04 

GHG Emissions, Mt, 2003–04 
Product 

Queensland Australia 
% Share of 
Queensland 

Agriculture, forestry and fishery 1.154 5.767 20.00 

Coal 0.024 0.051 46.64 

Oil 0.013 0.183 7.32 

Gas 0.053 0.785 6.72 

Mining 0.012 0.099 12.28 

Food 0.016 0.097 16.83 

Drink 0.005 0.027 20.17 

Textile clothing and footwear (TCF) 0.001 0.011 7.49 

Wood products 0.001 0.008 16.42 

Paper products 0.012 0.101 11.72 

Other manufactures  0.001 0.010 13.14 

Petrol refinery 0.213 0.766 27.77 

Chemical products 0.099 0.704 14.11 

Plastic rubber products 0.006 0.082 6.99 

Non metal mineral products 0.011 0.057 20.11 

Cement 0.024 0.090 27.17 

Iron steel 0.041 0.486 8.54 

Aluminium 0.027 0.103 26.09 

Metal products 0.016 0.089 17.79 

Transport equipments 0.002 0.020 9.15 

Other equipments 0.001 0.010 10.60 

Electricity coal 1.748 7.158 24.42 

Electricity gas 0.049 0.540 9.04 

Electricity oil 0.000 0.006 8.08 

Electricity hydro 0.000 0.002 0.01 

Electricity biomass 0.000 0.000 2.00 

Electricity biogas 0.000 0.000 4.50 

Electricity wind 0.000 0.000 0.40 

Electricity supply 0.000 0.018 1.77 

Gas supply 0.000 0.001 4.71 

Water supply 0.003 0.026 11.96 

Construction 0.005 0.022 20.84 

Trade 0.063 0.291 21.73 

Hotels cafes 0.015 0.067 22.83 

Road transport 0.053 0.279 18.89 

Rail transport 0.005 0.014 32.42 

Water transport 0.005 0.018 28.02 

Air transport 0.055 0.441 12.39 
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Other transport  0.016 0.080 20.41 

Communication 0.018 0.111 16.25 

Finance services 0.001 0.004 14.22 

Owner dwelling 0.000 0.000 0.00 

Business services 0.051 0.360 14.13 

Government administration and defence 0.001 0.007 17.38 

Education 0.000 0.002 16.19 

Health 0.000 0.001 18.02 

Other government 0.000 0.001 17.21 

Other services 0.029 0.199 14.42 

Total 3.850 19.192 20.06 

 

Table A3: Indirect GHG Emissions from Tourism Purchases excluding Outbound Aviation, Queensland 
and Australia, Mt, 2003–04 

GHG Emissions, Mt, 2003–04 
Product 

Queensland Australia 
% Share of 
Queensland 

Agriculture, forestry and fishery 1.148 5.740 20.00 

Coal 0.023 0.050 46.64 

Oil 0.012 0.168 7.32 

Gas 0.051 0.760 6.72 

Mining 0.012 0.096 12.28 

Food 0.016 0.097 16.83 

Drink 0.005 0.027 20.17 

Textile clothing and footwear (TCF) 0.001 0.011 7.49 

Wood products 0.001 0.008 16.42 

Paper products 0.012 0.099 11.72 

Other manufactures  0.001 0.010 13.14 

Petrol refinery 0.181 0.654 27.77 

Chemical products 0.097 0.686 14.11 

Plastic rubber products 0.006 0.079 6.99 

Non metal mineral products 0.011 0.056 20.11 

Cement 0.024 0.088 27.17 

Iron steel 0.040 0.464 8.54 

Aluminium 0.026 0.100 26.09 

Metal products 0.016 0.087 17.79 

Transport equipments 0.002 0.017 9.15 

Other equipments 0.001 0.010 10.60 

Electricity coal 1.712 7.013 24.42 

Electricity gas 0.048 0.529 9.04 

Electricity oil 0.000 0.006 8.08 

Electricity hydro 0.000 0.002 0.01 
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Electricity biomass 0.000 0.000 2.00 

Electricity biogas 0.000 0.000 4.50 

Electricity wind 0.000 0.000 0.40 

Electricity supply 0.000 0.017 1.77 

Gas supply 0.000 0.001 4.71 

Water supply 0.003 0.025 11.96 

Construction 0.005 0.022 20.84 

Trade 0.061 0.282 21.73 

Hotels cafes 0.015 0.064 22.83 

Road transport 0.051 0.271 18.89 

Rail transport 0.004 0.013 32.42 

Water transport 0.005 0.016 28.02 

Air transport 0.053 0.432 12.39 

Other transport  0.015 0.071 20.41 

Communication 0.017 0.107 16.25 

Finance services 0.001 0.004 14.22 

Owner dwelling 0.000 0.000 0.00 

Business services 0.049 0.345 14.13 

Government administration and defence 0.001 0.007 17.38 

Education 0.000 0.002 16.19 

Health 0.000 0.001 18.02 

Other government 0.000 0.001 17.21 

Other services 0.028 0.194 14.42 

Total 3.755 18.731 20.05 
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Table A4: Tourism (production only) Compared to 'Non-Tourism' Economic Sector: Direct GHG 
Emissions by Economic (ANZSIC) Sector, Queensland, 2003–04, Mt 

Economic Sector GHG Emissions, Mta Share of Total GHG Emissions 
by Industry % 

Agriculture, forestry, fishing 69.45 42.41 

Electricity and Gas Supply 47.73 29.14 

Manufacturing 12.70 7.76 

Residential (transport) 9.37 5.72 

Coal Mining 9.08 5.54 

Road transport 6.40 3.91 
Accommodation, Cultural and 
Personal 2.52 1.54 

Tourismb 2.10 1.28 

Air transport 1.27 0.77 

Mining Non-energy 1.23 0.75 

Water transport 0.65 0.40 

Construction 0.63 0.38 

Residential (non transport) 0.55 0.34 

Water, sewerage and drainage 0.44 0.27 

Oil and Gas Extraction 0.43 0.26 

Railway transport 0.42 0.26 
Other Transport, services and 
storage 0.30 0.18 
Government Administration and 
Defence 0.22 0.14 

Communication 0.15 0.09 

Wholesale and Retail Trade 0.12 0.07 
Education, Health and Community 
Services 0.09 0.05 
Finance, Insurance, Property and 
Business 0.01 0.01 
Total of all Economic (ANZSIC) 
Sectors 163.77c 100.00d 
Note: ‘Tourism’ is not an ANZSIC economic sector and, to avoid double counting, is consequently not counted in the total for all ANZSIC 
Sectors. Nor have the tourism components been deducted from ANZSIC economic sectors. 

(a) Source: Department of Climate Change (2010), ‘Australian Greenhouse Emissions Information System’, Australian Government, 
Canberra, available at http://www.climatechange.gov.au/ accessed on 05 March 2010.  

(b) Author estimate which contains emissions from tourism production including domestic aviation (Table 1, Row 1).  

(c) Total includes GHG emissions from all economic (ANZSIC) sectors except Residential (transport and non-transport) sector.  

(d) Percentages subject to rounding. 
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APPENDIX B: DERIVATION OF GREENHOUSE GAS 
EMISSIONS FROM QUEENSLAND TOURISM 

I. Direct GHG Emissions by TSA Tourism Industry (Table A1: column 1) 
This section explains the derivation of direct greenhouse gas (GHG) emissions by Tourism Satellite Account 
(TSA) tourism industry in Queensland for the year 2003–04. Several steps are required to derive these estimates.  
 

First, we followed the TSA 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) do not precisely match the industries comprising the tourism 
industry set in the STCRC Carbon Footprint report, we need to map the former on to the latter. Basically we 
have to integrate information about TSA with those of about GHG emissions from the Department of Climate 
Change and Monash Multi-Regional Foresting (MMRF) Green model13. GHG emissions by the tourism industry 
in Australia for the year 2003–04 were derived by multiplying the emissions in each industry in the MMRF-
Green model by the proportion of total output of the industry which is related to tourism. The proportion of total 
output of an industry which is related to tourism is shown in Forsyth et al (2008: Table A.1, p.19).  

 
The second step is the derivation of direct GHG emissions by TSA industry in Australia. Since the industry 

sets provided by the TSA and the STCRC Carbon Footprint report is different, the mapping is used to apply the 
STCRC Carbon Footprint report industry GHG emissions to the TSA tourism industry GHG emissions. The 
mapping between TSA and Australian Tourism Carbon Footprint report industries is shown in Table B1. 

 
Finally, for direct GHG emissions by TSA tourism industry in Queensland, we applied Queensland’s TSA 

industry tourism output shares14 to the Australian (national) TSA tourism industry direct GHG emissions (shown 
in Table 3, column 1). 
 

Table B1: Mapping between TSA and STCRC Carbon Footprint report industries 

TSA Industry STCRC Carbon Footprint report Industry15

Travel agency and tour operator services Business services 

Taxi transport Other transport 

Air and water transport Water transport 

  Air transport 

Motor vehicle hiring Business services 

Accommodation Accommodation and hotels 

Cafes, restaurants and food outlets Accommodation and hotels 

Clubs, pubs, taverns and bars Accommodation and hotels 

Other road transport Road transport 

Rail transport Rail transport 

Food manufacturing Animal food 

  Other food 

Beverage manufacturing Drink 

Transport equipment manufacturing Other equipment 

Other manufacturing Textiles, clothing and footwear (TCF) 

  Wood products 

                                                 
13 MMRF-GREEN model of the Australian economy recognises an energy and gas emission accounting module which 
accounts explicitly for 58 industries and eight state/territory regions, for details see Adams et al 2000. 
14 Queensland’s TSA industry tourism output shares are taken from Spurr et al (2007) 
15 Forsyth et al (2008), Table A1, p.19 
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TSA Industry STCRC Carbon Footprint report Industry15

  Paper products 

  Petrol refinery 

  Chemical products 

  Non-metal and mineral products 

Retail trade Trade 

Casino and gambling Other services 

Library museum and art Other services 

Other entertainment Other services 

Education Education 

Ownership of dwelling Ownership of dwelling 

Other industries Government administration and defence 

  Health 

  Other government 

  Communication services 
 

 
II. GHG Emissions from Motor Vehicles Used by Tourists (Table 1: column 1 and row 2) 
We know from Forsyth et al (2008) that Australia’s GHG emissions from tourism-related private motor vehicle 
use for the year 2003–04 are 11.1 million tonne (Mt). For Queensland’s GHG emissions from tourism-related 
private motor vehicle use, we applied Queensland’s share of tourism Fuel (petrol and diesel) output16 to the 
Australian national GHG emissions from tourism-related private motor vehicle use (shown in Table 1, column 1 
and row 2). 
 
III. GHG Emissions from International Aviation, Australian Based Airlines (Table 1: column 2 and row 
3) 
We know from Forsyth et al (2008) that Australia’s GHG emissions from tourism-related international aviation, 
Australian-based airlines for the year 2003–04 are 4.7 Mt. For Queensland’s GHG Emissions from Australian-
based international aviation, we applied Queensland’s share of total visitor (long term plus short term) arrivals in 
Australia17 to the Australian national GHG emissions from international aviation, Australian-based airlines 
(shown in Table 1, column 2 and row 3). 
 
IV. Indirect GHG Emissions from Tourism Inputs (Table 4) 
We have from Forsyth et al (2008) estimates of indirect GHG emissions from Australian tourism purchases for 
the year 2003–04. For Queensland’s indirect GHG emissions from tourism inputs, we applied Queensland’s 
share of total indirect tourism gross value added by on-tourism industries18 to the Australian (national) indirect 
GHG emissions from tourism inputs, except six electricity products — electricity coal, electricity gas, electricity 
oil, electricity hydro, electricity biomass, electricity biogas, electricity wind and electricity supply. For these 
electricity products, we applied Queensland’s share of total Australian output from MMRF model database. 
Table 4, column 1 shows the estimates of indirect GHG emissions from Queensland tourism purchases for the 
year 2003–04. 
 
V. GHG Emissions from Imports (Table 1: column 3 and row 6) 
We know from Forsyth et al (2008) that Australia’s total GHG emissions from tourism-related imports for the 
year 2003–04 are 8.1 Mt. For Queensland’s GHG emissions from tourism-related imports, we applied 
Queensland’s share of total imports purchased in Australia by tourists in 2003–0419 to the Australian national 
GHG emissions from tourism-related imports (shown in Table 1, column 3 and row 6). 
 
VI. GHG Emissions from Transport of Imports (Table 1: column 3 and row 7) 

                                                 
16 Queensland’s share of tourism Fuel (petrol and diesel) output is taken from Spurr et al (2007). 
17 Long term and short term visitor arrival data are taken from Department of Immigration and Citizenship (2010). 
18 Queensland’s share of total indirect tourism gross value added by on-tourism industries are taken from Ho et al (2008). 
19 Queensland’s share of total imports purchased in Australia by tourists in 2003-04 is taken from Spurr et al (2007). 
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We know from Forsyth et al (2008) that Australia’s total GHG emissions from transport of tourism-related 
imports for the year 2003–04 are 1.2 Mt. For Queensland’s GHG Emissions from transport of tourism-related 
imports, we applied Queensland’s share of total imports purchased in Australia by tourists in 2003–04 to the 
Australian national GHG emissions from transport of tourism-related imports (shown in Table 1, column 3 and 
row 7). 
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APPENDIX C: DEFINITIONS OF SELECTED TERMS20 

Australian International Airlines 
Australian International Airlines for the year 2003–04 consist of Qantas, Australian Airlines, Pacific Blue and 
Jetstar. 
 
Carbon Dioxide (CO2) 
Carbon dioxide (CO2) 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. 
 
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 (CO2-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 CO2 over a specific period. 
 
Emissions  
Emissions refer to greenhouse gas (GHG) emissions. 
 
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 Industry 
Tourism industry is as defined in the Australian Tourism Satellite Account (ATSA). ATSA classifies the tourism 
industry as comprising the following ‘tourism characteristic’ and ‘tourism connected’ industries. 
 
Tourism characteristic industries 
• Travel agency and tour operator services 
• Taxi transport 
• Air and water transport 
• Motor vehicle hiring 
• Accommodation 
• Cafés, restaurants and food outlets 
 
 Tourism connected industries 
• Clubs, pubs, taverns and bars 
• Other road transport 
• Rail transport 
• Food manufacturing 
• Beverage manufacturing 
• Transport equipment manufacturing 
• Other manufacturing 
• Retail trade 
• Casinos and other gambling services 
• Libraries, museums and arts 
• Other entertainment services 
• Education 
• Ownership of dwellings 
 
 

 
20 These definitions are based on the Explanatory Notes to ABS TSA, Australian National Account, 5249.0, 2003–04 (ABS, 2005), National 
Greenhouse Gas Inventory 2005 (DCC, 2007) and Australian Methodology for the Estimation of Greenhouse gas Emissions and Sinks 2005: 
Energy (Transport) (DCC, 2006), with adjustment where necessary to reflect the focus of this report. 
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LIST OF ABBREVIATIONS 
 
ABS     Australian Bureau of Statistics 

ANZSIC    Australia and New Zealand Industrial Classification 

ATSA     Australian Tourism Satellite Account 

CO2-e     Carbon Dioxide Equivalents 

CEP      STCRC’s Centre for Economics and Policy 

DCC     Department of Climate Change 

DLR     German Aerospace Center 

ETS     Emissions Trading Scheme 

GHG     Greenhouse Gas 

GSP     Gross State Product 

kg/pkm    Kilogram per passenger kilometre 

MMRF-GREEN  Monash Multi-Regional Forecasting Green model (developed and maintained by Monash 
University’s Centre of Policy Studies) 

Mt      Million tonnes 

STCRC     Sustainable Tourism Cooperative Research Centre 

TSA     Tourism Satellite Account 
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