PAGE  
7

New Measures of Economy Wide Tourism Yield using CGE Models

Larry Dwyer

Peter Forsyth

Thiep van Ho

Draft: Not for quotation but comments welcome

Industry Workshop on Tourism Yield

Tourism NSW Sydney

7 December 2004

Research supported by the Sustainable Tourism CRC

Economy Wide Yield

Tourism yield is a term which can have a variety of meanings. The central idea is that yield is a measure of how a tourist from a particular market impacts on the tourism industry or economy. Perhaps the simplest measure of yield is in terms of the revenue which is earned from a visit or a visitor night. This is a measure which can be readily calculated from survey data- for example, in Australia, from the IVS in the case of international visitors, or the NVS in the case of domestic visitors. Yield as tourism revenue is useful as it is a simple and readily obtained measure and it is likely to be related to other impacts on the industry and economy, such as those on economic activity, employment and profits.  It is not the same as these however, and for industry strategy and government policy purposes, more specific and precise measures of yield will be desirable.
With the increasing sophistication of tourism data sets, such as the Tourism Satellite Account (TSA), and economic models, such as computable general equilibrium, (CGE) models, it is now feasible to develop new and more useful measures of tourism yield. Using a TSA, it is possible to make estimates of the value added associated with expenditure (or the change in value added in the tourism industry) by a tourist from a particular market, the change in tourism industry employment, or the change in tourism industry profits. In a recent paper (BTR,2004), the BTR has shown how the TSA can be used to develop measures of profitability (measured in terms of gross operating surplus) associated with tourists from different markets. The technique could be also used to measure other indicators such as value added. This is an indicator which should be of distinct value to the industry.
While measures of yield which show how the additional tourism expenditure impacts on the tourism industry value added or profits are valuable, these do not tell us what the impact on the economy as a whole is. A government, be it a national government, a state government or a local government, will be interested in what impact additional tourism from a source will have on overall economic activity within its borders, or what the impact on employment might be. It will also be interested in the extent to which the residents of ts economy are made better off. It may further be interested in how additional tourists from a particular market impact on industries other than tourism- what, for example, might the impact on the agricultural sector be? 

What is needed are measures of the overall impact on economic variables from additional tourism. The impacts on the tourism industry output, value added, profit and employment will typically be very different from the overall impact on the economy, because there will be impacts on other industries which need to be factored in. On balance, these impacts will be negative, because the additional tourism output will draw resources from elsewhere in the economy. Thus if an additional tourist is associated with an additional $1000 in value added in the tourism industry, as estimated using the TSA, the net change in value added in the economy could be much less than this, say at $300. What is more, if there is additional tourism to a host economy, such as NSW, while there will be a positive impact on economic variables of the host economy, there is likely to be a negative impact on the corresponding variables of other economies, and greater economic activity in NSW attracts resources from them.

To estimate the impact of additional tourism expenditure on an economy, it is necessary to go beyond using a TSA. A TSA is simply a static set of accounts, which shows how large the tourism industry is in terms of value added, employment and other variables of interest. It does not tell how a change in spending will impact on other industries and therefore, on the economy as a whole. The appropriate way to assess how tourism spending will impact on the economy as a whole is to use a CGE model. CGE models are models of the complete economy, and they build in separate industries and how they interact with one another, as well as build in constraints on resources such as labour. They also recognise how an economy is linked in with the wider world economy. They are now widely accepted as the best practice method of estimating economic impacts of policy changes and external shocks in Australia, and they are now widely used in analysing tourism issues in Australia, the UK and the US.
The results of yield study done by using a TSA and those of a study using a CGE model are consistent with, and complementary to, each other. A CGE model which has been adapted to analyse tourism issues by incorporating a tourism sector essentially has a TSA embedded in it. As such, it can be used to estimate the direct impacts on the tourism industry of extra spending, in the same way as a TSA based study can. The differences in the yield measures can be summed up in terms of a simple equation:
Impacts on the Tourism Industry (Industry Yield measured with TSA)

+ Impacts on Other Sectors (on balance negative usually) measured using a CGE model
= Impacts on the Overall Economy (Economy Wide Yield)

The different measures of yield which come about from taking an industry or partial perspective, or an economy wide or general perspective, will be equally valid, though they will be useful for different purposes.  The measures developed by the BTR, using a TSA, are measures of impacts on the tourism industry itself. As such, they will be of interest primarily to industry stakeholders, such as peak industry bodies or large investors, to the extent that they show how industry profits, output and employment are affected by different types of tourists. Governments will also be interested in industry impacts. The measures of impacts on the whole economy, as produced using a CGE model, will be of some interest to industry stakeholders, but they will be of primary interest to government policy makers, at federal, state and local levels, along with peak bodies and agencies, such as the ATC. Such governments will not be interested only in how the industry is affected, but how all others in the economy are affected. 
Using a CGE Model to Measure Economy Wide Yield
To measure yield, we have used the Sustainable Tourism CRC CGE model. This model is a development of a generic regional CGE model which has been specifically adapted to examine tourism questions in depth. It has been used to explore a range of tourism policy questions, such as measuring the benefits from special events and assessing the impact of SARS, and it has been used to construct a TSA for NSW. It has been constructed so that it is consistent with the Australian TSA- indeed, it effectively incorporates a TSA for Australia and NSW.

The model includes a model for NSW and the rest of Australia, along with an overall Australia model. Thus it can be sued to explore questions of yield to Australia as a whole, and to NSW. Thus, for example, it can be used to measure the yield of an additional tourist from Korea to NSW, with no additional tourists to the rest of Australia, and to measure this yield in terms of the impact on the NSW and Australian economies. It can also be used to measure the yield from a group of tourists spread over NSW and other states. 

The input which is needed to estimate yield is the overall average expenditure by a particular type of tourist, such as a UK VFR tourist or a German backpacker, along with the expenditure pattern of this type of tourist (see Appendix). It can also explore the yield to a NSW from interstate and intrastate tourists, with data on total expenditure and the expenditure pattern of the tourist. It can also estimate the yield to Australia from additional domestic tourism. 
A wide variety of dimensions of yield can be estimated, both on an industry basis and on an economy wide basis. Consider an additional Japanese business tourist to NSW- it is possible to estimate the impact of this tourist on value added in the industry, on value added in NSW, and on value added in Australia. Other dimensions of yield can be estimated, including the impact on GDP or GSP, on profits (measured by Gross operating Surplus), on employment, on government revenues and on the net benefits a country gains from additional economic activity.

In this study, we have estimated yield for the main visitor type, by country, to Australia, as reported in the IVS- for example, UK tourists, Japanese tourists etc. These are estimated because the basic data are readily available in the published version of the IVS. Data at a more disaggregated basis are not published (e.g. Japanese business visitors), however they are available from the BTR. Work currently under way will estimate yield using more disaggregated categories (country by purpose of visit), as well as for specific groups such as backpackers or Japanese honeymooners.
When a CGE model is used to estimate the impact of a change on the economy, such as additional expenditure by a particular type of tourist, it is necessary to specify how some key markets or sectors of the economy work. Thus, for example, it is necessary to state what the government is assumed to do with additional taxes it receives. It is also necessary to specify how the labour market works- does increased economic demand lead to higher employment or increased wages? In these simulations, a plausible set of assumptions about behaviour is employed. There involve a short run scenario, with fixed capital stock and flexible labour force, and with a fixed budget deficit, and a flexible exchange rate. It should be recognised that there will be different results if alternative assumptions are used.

Table 1

Economy Wide Tourism Yield, Selected Countries

	Country
	Expenditure per visitor $
	Impact on GDP $
	Impact on jobs
	Net Real Benefit $

	Japan
	2849
	265
	1190
	164

	New Zealand
	1525
	185
	826
	134

	Germany
	5374
	471
	2192
	332

	Hong Kong
	4325
	637
	2489
	339

	Singapore
	2867
	472
	1708
	268

	Malaysia
	3282
	560
	2014
	293


Source: Own calculations as described in text
Further Developments

The approach to yield measurement can be extended to the measurement of non economic aspects of tourism yield, for example environmental aspects including greenhouse gas emissions (GGE). 

As long as the environmental aspect can be linked to the inputs or outputs of an industry, it is possible to adapt a CGE model to measure these. When tourists spend in Australia, they induce production which can be associated with additional environmental effects, such as more GGE. It is these immediate impacts which most commentators focus on. However, the CGE model will also capture the – predominantly negative- impacts on other industries. These industries also produce GGE or other environmental impacts, and the indirect impact on theses effects can be calculated using the model. The net impact on GGE will typically be much smaller than the initial impact, and it may well be negative. Yield measures using a CGE approach will give a very different perspective on the environmental aspects of tourism than conventional measures which focus exclusively on direct impacts.

Another development will be to incorporate earnings in Australia to correct yield measures. Some tourists finance part, or all, of their trip to Australia by working in Australia. As a result, they add less to expenditure in Australia than their total measured expenditure. In particular, backpackers often finance much of their expenditure by working in Australia. Thus the yield to Australia from backpackers will be considerably less than might seem from their total expenditure in Australia. To make these corrections to yield measures, it will be necessary to obtain data on the extent to which visitors fund their visits to Australia from Australian sources. Further work will draw upon BTR data on income earned by visitors in Australia, which is collected in the IVS, though not published. It is anticipated that for some types of tourist, such as backpackers, this will lead to a major (downward) adjustment in the yield measure.
Further related research may include:

· Examining the relationship of economy wide and industry based measures of yield;

· Exploration of the state/regional and national dimensions of yield;

· Measurement of the yield from domestic tourists;
· Examining the sensitivity of yield measures to macro economic assumptions; and

· Relating yield measures to promotion spending.
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Appendix

Determining Expenditure Patterns from the IVS
There are two problems which need to be resolved when using IVS data in a CGE simulation. One concerns the allocation of expenditure in packages, The second involves determining what amount of international air fares represent expenditure on home (i.e. Australian) provided services, or the share of air fares gained by Australian owned airlines.

Allocation of package expenditure

Expenditure on package expenditure is taken from the IVS. It is assumed that 5% of this is expenditure overseas. This expenditure is multiplied by 0.95. Call this amount X.

Non package international air fares per non package visitor are multiplied by the number of visitors, and to this is added international air fares paid in Australia, multiplied by total visitors. This sum is divided by the number of non package visitors, to form an estimate of the average international air fare for non package visitors. Call this amount W. The implicit air fare paid by package visitors is assumed to be 95% of this amount. Call this amount Y.

The estimated air fare is then deducted from the expenditure on the package in Australia, X, to yield an estimate of the non air fare expenditure Z. This amount is per package visitor. To convert this to an amount per total visitor, it is multiplied by the number of package visitors divided by total visitors. This is then allocated to three items: Food Drink and Accommodation; Organised Tourism and Domestic Air Fares, in the proportions for different country groups as suggested by the 1994 BTR study (Bonnett et al, 1994). These are then added to the estimates of the direct expenditure on these items in the IVS for Total Visitors. The result is an estimate of the total expenditure, direct and indirect, on the different goods and services as reported in the IVS.

Estimation of Australian Share of International Air Fare Revenue

The international air fare per visitor is taken by adding the total air fares by non package visitors (average air fare, non package visitor, W multiplied by the non package visitors) to the total air fares by package visitors (average air fare, package visitors, X, multiplied by package visitors), and dividing this by the total visitors.

The Australian share in international aviation in major markets has been derived from DOTARS International Aviation data. For example, the share from North America is estimated at 0.53 and from North Asia at 0.43. The average international air fare from each origin is multiplied by the Australian share for the region the origin is located in, to form an estimate of the Australian component of international air fares. This is then included in the table of  itemised expenditure in Australia for each origin group, and the expenditure items are summed to form an estimate of total expenditure in Australia per visitor for each visitor origin/type. This represents a measure of the additional expenditure in Australia from this type of tourist. This measure is less than the total expenditure per visitor as reported in the IVS because some of this expenditure is on foreign airlines.
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