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	MEASURING THE SIZE OF TOURISM AND ITS IMPACT IN AN ECONOMY[A]


	Abstract. Based on the definition of tourism given by the World Tourism Organization, the definition of industry and the concept of productive activities in the System of National Accounts, we show in this paper that tourism has a demand side and a supply side, and that the latter is defined by the former. Also, the supply side of tourism involves many industries in the economy and cannot be defined as a single industry. Therefore, we argue that aggregate measures of tourism should be built from the demand side. We also argue that the measure of the size of tourism and the measure of the contribution of tourism to GDP should be separated. While initial tourism demand is the best measure of the size of tourism, tourism driven GDP is the best measure of the contribution of tourism. The paper presents a method for deriving the two measures. The size measure is free of double counting and comparable to GDP, while the contribution measure provides a conceptually correct and statistically consistent basis for analyzing the supply side of tourism. 

1. Introduction 
Tourism is a fast growing economic activity in many countries around the word, and plays an important role in the economic and technological development of nations. As Edgell [2] points out, tourism serves to stimulate the development of basic infrastructure, contributes to the growth of domestic industries, attracts foreign investment, and facilitates the transfer of technology and information. 

Despite its obvious importance, however, tourism still needs to be defined precisely and measured consistently. Even among tourism experts, consensus has not been reached on what tourism is and how it should be measured. For example, the World Travel and Tourism Council (WTTC) reported in its 1995 report that tourism contributed 13% (or $63.79 billion US dollars) to Canadian Gross Domestic Product (GDP) in 1988 and 14.7% (or $1.8 millions) of its total employment [8]. But, a study of the Statistics Canada reported that tourism accounted for 3% (or $13.4 billion Canadian dollars) of Canadian GDP and 5% (467,000 persons/year) of its total employment in 1988 [3]. These huge differences highlight the necessity of a common conceptual framework for tourism statistics. 

A conceptual framework for tourism statistics should give a definition of what tourism is, draw a boundary of where tourism begins and ends, and provide ways to measure different dimensions of tourism based on the definition and within the boundary. Such a framework is crucial to the usefulness and the credibility of tourism statistics. Without it, meaningful comparative analyses of tourism would be impossible and tourism statistics may fail to facilitate the understanding of the importance of tourism in an economy and its relationship with various industries. The World Tourism Organization's "A Satellite Account For Tourism" [7] and OECD Tourism Committee's "Manual On Tourism Economic Accounts" [4] represent two important progresses in this area. Yet, a consistent conceptual framework for tourism statistics remains to be consummated, particularly about how tourism should be measured. 

This paper attempts to rectify some incorrect concepts in the literature and offers a method for deriving consistent measures of both the size of tourism in an economy and its contribution to GDP. We argue that tourism is a multidimensional phenomenon with a demand and a supply side. But the supply side cannot be defined as an industry. Hence aggregate measures of tourism should be built from the demand side. We develop initial tourism demand as the measure of tourism size and tourism driven GDP as the measure of tourism contribution. While our size measure is free of double counting and comparable to GDP, our contribution measure traces tourism from demand to supply and captures the impacts of not only tourism final demand but also of business travel. It is shown that in the presence of international trade, the size of tourism so defined may differ significantly from its contribution to GDP. However, they are on a consistent basis. The method developed in this paper provides consistent estimates for both measures. 

The rest of the paper is organized as follows. Section 2 first discusses the definition of tourism and then provides a summary of the demand approach and the supply approach in estimating the size of tourism. Section 3 discusses some difficulties with the two approaches. Section 4 presents our size measure of tourism. Section 5 develops an IO-based method for estimating the measure. Section 6 applies our method to the U.S. economy and analyzes the results of this application. The paper ends with concluding remarks. 

2. Definition and measures of tourism 
2.1. Defining tourism 

Tourism means different things to different people, because it is an abstraction of a wide range of consumption activities which demands products and services from a wide range of industries in the economy. According to Webster's Ninth New Collegiate Dictionary, tourism means "1. the practice of traveling for recreation; 2. the guidance or management of tourists; 3. a. the promotion or encouragement of touring; b. the accommodation of tourists." This multidimensional nature of tourism is well reflected in the literature of tourism statistics. 

For example, OECD [6,section 16] observes that "tourism is a concept that can be interpreted differently depending on the context. 'Tourism' may cover the tourists, or what the tourists do, or the agents which cater to them, and so on." Similarly, WTO [14,section I] defines tourism as "the activities of persons traveling to and staying in places outside their usual environment for no more than one consecutive year for leisure, business and other purposes", while at the same time WTO states that "tourism is thus a rather general term, which can refer to the consumption of tourists, to the production units supplying goods and services particularly to tourists, or even to a set of legal units or of geographical areas related in a way or other to tourists." 

To summarize in more concise terms, tourism can be defined as a set of socioeconomic activities carried out either by or for tourists. Those carried out by tourists correspond to what tourists do, while those carried out for tourists correspond to what other socio-economic institutions do to support the needs of tourists. What is worth emphasizing is that tourism so defined is neither a pure demand-side phenomenon nor a pure supply-side one. 

2.2. Demand-side versus supply-side measures of tourism 

The size of an economy is usually represented by GDP, which can be measured either from the demand side or from the supply side (An alternative approach is income approach, through which all forms of income sum up to GDP). From the demand side, it is the total value of the goods and services produced by the economy and delivered to final demand. From the supply side, it is the sum of all industries' value added generated in the production of goods and services. A schematic presentation of these two approaches is given in Figure 1, where industries are omitted from the supply side. 

Tourism also has a demand side and a supply side but differs from the whole economy in two important ways. First, tourism can not be defined and measured from supply side independent of its demand side. Since tourism is primarily a consumption phenomenon, its supply is defined by its demand, in the sense that tourism demand is always defined first and then used as a guide for identifying its suppliers. Second, tourism final demand does not equal the value added generated by tourism suppliers in the process of supplying to tourism final demand. Since tourism suppliers have to produce their products with inputs from other industries, the value of these products contains the value added created in other industries. 

Despite these differences, tourism can be measured from both the demand and supply side, as proposed by WTO. From the demand side, tourism is measured by tourism expenditures on goods and services. As WTO defines it, tourism expenditure is "the total consumption expenditure made by a visitor or on behalf of a visitor for and during his trip and stay at destination" [6]. According to this definition, tourism expenditure includes all goods and services consumed by a tourist. It encompasses a wide variety of items ranging from the purchase of consumer goods and services inherent in travel to the purchase of small durable goods for personal use, souvenirs and gifts to family and friends. 

WTO also proposes a supply side approach. Based on this approach, "tourism is defined as a characteristic of establishments principally oriented towards the supply of goods and services to tourists. Tourism would then be determined by what and how much the tourist establishments produce" [7]. 

The criterion used in WTO's manual to classify establishments into tourism is that customers of these establishments are mainly tourists. This criterion is most likely to be satisfied if at least one of the following two conditions holds. First, an establishment sells goods or provides services for final consumption, which, by nature, are principally demanded by tourists, such as hotels, long distance passenger transportation, and travel agencies, etc. Second, an establishment sells goods or provides services for final consumption in tourist zones in which the majority of customers are tourists, such as food and beverage services, taxi services, cleaners, and barber shops, etc. 

3. Difficulties in measuring tourism 
No matter how we measure tourism, the two most important issues we have to deal with are conceptual comparability and definitional consistency. Since people frequently ask how big tourism is compared to the whole economy, a size measure of tourism without comparability and consistency is obviously of limited credibility and use. With GDP as the most widely used size measure of an economy, it is a natural desire to measure tourism in a way that is conceptually comparable to GDP. 

Tourism is primarily a consumption activity. Therefore, the total expenditure on tourism as a measure of tourism size seems to be a natural choice. However, the existence of business tourism causes the following problem. 

Double counting. GDP as the total final demand includes tourism final demand but not business tourism demand, which is part of the intermediate demand. Therefore, the combination of tourism final demand and business tourism demand is not comparable to GDP. Fundamentally, this non-comparability is caused by two sources of double counting inherent in the total tourism expenditure in comparison to GDP. First, part of business tourism is used as input to produce tourism final demand and hence its value is already embodied in and counted as part of the value of tourism final demand. Second, the production (or supply) of business tourism uses business tourism as inputs. For example, in the business of providing hotel services the hotel industry uses hotel services as part of the inputs to its production. The value of business tourism used as inputs to the production of business tourism is double counted in the output of business tourism. 

However, business tourism expenditures can not be completely excluded from the measure of the size of tourism, because it is mostly driven by non-tourism final demand and forms an additional net value of tourism. If business tourism expenditures are excluded, the measure of the size of tourism in an economy would be incomplete. The challenge is therefore to find a measure which takes into account both final demand tourism expenditure and business tourism expenditure, and at the same time maintains the comparability with GDP, namely, avoids double counting. The demand approach currently proposed or practiced does not face up to this challenge. 

Defining and measuring tourism supply side as an industry has its own difficulties. Within both International Standard Industrial Classification (ISIC) and System of National Accounts (SNA) [5], industries are classified according to what they produce and how they produce rather than for whom they produce. Defining one industry according to whom it serves while defining all the others according to what and how they produce is conceptually inconsistent. It also creates the following problems. 

Incomparability. For many industries in the economy directly supplying to tourists, tourists are only a portion of their customers. To avoid misestimating the size of tourism, those industries have to be splitted into a tourism part and a nontourism part and then regrouped to form the tourism industry. But a tourism industry so defined overlaps with other industries defined in the System of National Accounts. Unless all tourism related industries in the central framework are redefined accordingly, it will be impossible to make meaningful comparisons between the tourism industry and other industries. 

Misleading inter-industry relationship. Intuitively, a "tourism industry" should have inputs from many tourism related industries. Since the tourism part of an industry which directly provides goods and services to tourists is counted as part of the "toursim industry", the "tourism industry" by definition (and to avoid double counting) would not need any input from those industries anymore. For example, inputs from the food industry and the transportation industry to the "tourism industry" would be zero, because, by definition, they are a part of the output of the "industry" rather than of its inputs. 

Hard to implement. To estimate the output of the "tourism industry", it was proposed that a survey be conducted to find out what proportion of industries' outputs is for tourism. Although this is conceptually straightforward, it is also obviously impractical since many industries supporting tourism have no interest or no easy way to find out what portion of their outputs are used to support tourism. 

4. Initial business tourism expenditure 
We argued that tourism could not be defined as a separate industry from the supply side. This, however, does not mean that tourism cannot or should not be studied from the supply side. Actually, a supply side study is necessary for many policy issues. For example, to estimate the impact of tourism on a nation's employment and infrastructure construction, one has to study the supply side of tourism. What we have shown, however, is that a supply side measure must be built from a demand side measure, and this demand side measure must take into account both final demand tourism and business tourism while at the same time maintaining the comparability with GDP. 

Although the input-output approach enables us to go from the demand side to the supply side through the standard equation G = (I-A)-1f, where f is the final demand vector, G is the output vector, and A is the technical coefficient matrix, it can not be directly applied to solve our problem. First, if f is tourism final demand, G would not include the effect of all the business tourism. Second, as mentioned earlier, ill includes both final and business tourism demand, the calculation would cause double counting. Another approach people may think useful, is to take total business expenditure on tourism and multiply its elements with their corresponding industries' value added coefficients. The sum of the value added is then combined with tourism final demand to form a measure of the size of tourism in an economy. The problem with this approach is the following. If the combined total is substituted for fin the above equation, it will cause the similar double counting. If the combined total is directly compared with GDP, it will on the one hand cause double counting and on the other miss out the value added embodied in the intermediate inputs of the involved industries' production, since the combined total only captures the value added generated by the involved industries in the direct production of the goods and services purchased for business tourism. 

Since leaving out business tourism demand is obviously not an option, the challenge is therefore to make business tourism demand comparable with tourism final demand. The essential task is to find a measure that does not cause double counting and can be used to estimate the tourism impact in the input/output framework. Our solution is a new concept called Initial Business Tourism Demand. 

Definition 1: Initial business tourism demand is the business tourism demand not induced by other business tourism demand 

The following discussion explains more precisely what initial business tourism demand is and why it is needed. 

The fundamental problem with business tourism demand is that, as an intermediate demand, it is driven by other demands including final and intermediate demand. The impact of a particular business tourism demand therefore is part of the total impact of these other demands, including earlier business tourism demand. Combining this particular business tourism demand with the earlier business tourism demand results in double counting. To avoid the double counting, we have to trace back the whole impact chain to the point where business tourism demand is not driven by other business tourism demand. Or in a reversed procedure, we go from final demand and follow the impact chain forward to every point where business tourism demand is first triggered. This is then like converting a final demand into an initial business tourism demand. The process of this conversion is mapped in Figure 2 and explained below. 

Assume that there are four industries in an economy, Agriculture (1), Manufacturing (2), Trade (3), and Tourism (4). Each of these four industries uses other industries' outputs as inputs in its production. The numbered boxes above the dash-line represent final demands for each corresponding industry's output. The numbered boxes below the line represent intermediate demands for the corresponding industry's output at each round of the production. Since the number 4 boxes below the dash-line are business expenditure on tourism, the sum of them gives the total business tourism expenditure of the economy. However, many of the number 4 boxes are not initial business tourism expenditures, because they are driven by business tourism demands in the earlier rounds of the production chain. Specifically, those darkened number 4 boxes are initial business tourism demands, while the un-darkened ones are not. Note that business tourism demand driven directly by tourism final demand are considered as initial business tourism demand. The initial business tourism demand required to support a given final demand is the sum of all the darkened number 4 boxes in all round productions. If the "tourism industry" is made up by many sub-industries, the initial business tourism demand would be a vector. This initial business tourism demand can be considered as a final demand equivalent of business tourism demand, which represents the size of business tourism in a form comparable to final demand. 

5. An IO approach to measuring tourism and its impact 
5.1. The size of initial business tourism 

The challenge now is to calculate the initial business tourism demand at each round in an infinite round-after-round series. In order to do so, we introduce a direct requirement matrix for business tourism, U. U is a matrix which has the same dimension as A, but only m non-zero rows. These m rows represent the industries which are directly involved in supporting business tourism, or industries whose products are demanded for the consumption of business tourists. A coefficient in U represents the input requirement of the corresponding row industry's output by the column industry for business tourism purposes in the production of a unit of output. 

For simplicity, we assume in Figure 2 that there is one tourism industry in the economy. In reality, however, tourism always involves more than one industry. And the composition of business tourism demand is different from the composition of personal tourism demand. Usually, business expenditures for tourism purposes concentrate on the products of a few industries such as air transportation, hotel, restaurant, car rental, and telecommunication, etc. Some of these industries, such as hotel and passenger air transportation, are purely tourism oriented in the sense that their products are demanded almost exclusively by tourists. Other industries, such as restaurant, may serve both tourists and non-tourists. For those pure tourism industries, their rows in U are the same as their corresponding rows in the direct requirement matrix A of IO account. For those serving both tourists and non-tourists, their rows in U represent the tourism portion of their outputs required by each industry in the production of a unit of its output. For example, the construction industry needs restaurant services in its production for two reasons. One in order to deliver food and beverages to workers at construction sites. The other in order to provide food and beverages to business travelers of the industry while they are on trips. A coefficient at the intersection between the row of the restaurant industry and the column of the construction industry in U represents the restaurant services needed to support business tourism activities of the construction industry in the production of a unit of construction output. Since coefficients in the direct requirement matrix A represent the direct requirements of the row industries' outputs by column industries for all purposes in the production of a unit output of the column industries, coefficients in U are always smaller than their corresponding coefficients in A for those industries serving both tourists and non-tourists. The ratio between a coefficient in U and its counterpart in A, however, varies from industry to industry across both columns and rows. 

The elementary subtraction of U from A yields a new matrix A. Since there are only m non-zero rows in U, A differs from A only in these m rows. In other words, all the coefficients in A are the same as in A, except the coefficients in the rows of those industries which support business tourism directly. Each column of A gives the input requirements of goods and services by the column industry to produce a unit of output, but the industry's business tourism expenditures for the production are excluded. 

With U and A, the initial business tourism demand in a round-after-round production process to support a given final demand (F) can be expressed as in Table 1. 

The sum of the initial business tourism demand in the whole production process to support the given final demand can be expressed as: 

B = B1 + B2 + B3~ + ... + B + Bn + Bn + 1 + ... 

= U x F+ U x A x F + U x A2 x F + ... + U x An-1 x F+ U x A x F 

= U x (I+A+A2 + ... + An-1 + An + ...) x F 

= U x (I-A) x F (1) 

In equation (1), A and F are readily available from the input-output account of an economy. The only additional information needed to implement equation (1) is U, the input requirements of each industry for business tourism to support the production of a unit output of that industry. The primary mechanism to obtain data needed to construct U is surveys of business travel and tourism expenditures. 

What needs to be pointed out here is that although our method still requires surveys, it reduces the difficulties and cost of the surveys required and at the same time improves the reliability of survey results. This is so because the required survey is user- rather than producer-based. The typical question asked would be how much an establishment has spent on travel and tourism and what are the goods and services purchased with that expenditure. In contrast, the typical questions in a supplier-based survey regarding tourism would be who are the customers of an establishment and what proportion of them are tourists. However, to most establishments it makes no difference whether a customer is a tourist or a non-tourist. Even if they care about the difference, it is difficult for them to find the answer. On the other hand, the question in an user-based survey would be much easier to answer and the answer would be much more reliable, because it can usually be found in the accounting records. 

5.2. The size of tourism in the economy and its impact 

Once U is constructed, the initial business tourism demand driven by final demand can be calculated using equation (1). Since total final demand (F) includes tourism final demand (f), part of the initial business tourism demand in B is driven by f. Therefore, its value is already counted in f. To avoid double counting, the initial business tourism demand driven by f should be excluded in the calculation of the size of tourism in the economy. Equation (2) yields a measure of the size of tourism in an economy that is comparable to GDP. 

T = U x (I-A)-1 x (F-f) + f (2) 

Total output required to support tourism in the economy (or tourism driven output) can then be calculated as: 

X = (I-A)-1 x S x (I-A)-1 x (F-f) + (I-A)-1 x f (3) 

This total tourism output vector provides a conceptually correct and statistically consistent basis for analyzing the supply side of tourism in an economy. Since output is the linkage between production factors and final demand, the method we developed above can be easily extended to analyze the dependency of an economy on tourism, the impact of tourism on employment, and impact of tourism on infrastructure needs and investment, etc. A simple matrix multiplication of X generated by equation (3) with the value added coefficient vector of the economy yields the value added generated by all industries of the economy in their production to support tourism. This tourism driven GDP is the best measure of the contribution of tourism to the economy. 

Usually, a certain amount of final demand drives an equal amount of value added. In an economy with non-comparable imports as inputs in its production, the former is larger than the latter. In that case tourism driven GDP would always be smaller than the sum of tourism final demand and initial business tourism demand (call it initial tourism demand) in the economy. This is because the value of non-comparable imports used as inputs in the tourism supporting productions is embodied in goods and services purchased by tourists or for tourism purposes, but can not be traced back to GDP or counted as tourism imports. It is not difficult to imagine that non-comparable imports make up a significant portion of the total input used in an economy's tourism supporting production. This may be particularly true for a small economy with a large tourism market. Since the size of tourism in an economy and the contribution of tourism to the economy may differ from each other significantly in the presence of non-comparable imports, initial tourism demand offers the best measure of the size of tourism in an economy, while tourism driven GDP provides the best measure of the contribution of tourism to the economy. This separation is important because estimating the contribution of tourism to GDP is only one of many uses of tourism statistics. 

6. Application of the model to the US economy 
6.1. Data and U matrix 

The input-output framework forms the backbone of the model developed above. Therefore, the application of the model requires the existence of an input-output account for an economy. Our application of the model to the U.S. economy is based on the "Benchmark Input-Output Accounts of the United States, 1987", which was published by the U.S. Bureau of Economic Analysis. We apply the model with data for two years, 1987 and 1994. One explicit assumption in the application of the model to 1994 data is that input coefficients of every industry in 1994 are the same as in 1987. Since this assumption is obviously strong, the estimates for 1994 should be considered only approximations of the real statistics. 

The personal tourism demand vectors for 1987 and 1994 are built primarily from data in detailed tables of the 1987 and 1994 annual "Consumer Expenditure Survey", which were conducted by the U.S. Bureau of Labor Statistics. In these detailed tables, household expenditures on out-of-town trips are separately identified. Government expenditures on tourism and tourism portions of U.S. exports and imports are estimated from data in tables of National Income and Product Accounts, published in the "Survey of Current Business" by the U.S. Bureau of Economic Analysis. 

Data used to build the U matrix come from the direct requirement matrix of the 1987 U.S. input-output account and "The American Express Survey of Business Travel Management" [1]. According to the news release of American Express Travel Related Services on October 8, 1996, in 1994 U.S. businesses on average spent 42% of their travel and entertainment expenditures on air travel, 21% on lodging, 14% on meals, 8% on car rental, 8% on entertainment, 5% on communication, and 2% on other miscellaneous goods and services. Since no industry-specific business travel and tourism expenditure data are available, we assume the component structure of business travel and tourism expenditure is the same in all industries in our calculation of U. 

To build U, first, we convert the component vector of the business expenditures on travel and entertainment into a new structure vector by dividing each element of the component vector with the share of lodging. So, the new vector gives the relative importance of a component in business tourism expenditure compared to lodging. The entry for lodging in the new vector equals one. There are two reasons for this conversion. One is that business tourism is only one of many inputs to an industry's production. Hence, component shares of business expenditures on travel and entertainment can not be used directly as input coefficients. The other is that an industry's expenditures on some of the components, such as meals and telecommunication, are not all for business tourism. Therefore, we have to find ways to split these expenditures between tourism and non-tourism. The reason for using the share of lodging as the denominator of the new structure vector is that the hotel and lodging industry in the U.S. input-output account is the most tourism-oriented industry. It can be safely assumed that an industry's purchase of hotel and lodging services are completely for business tourism. Therefore, a coefficient of the hotel and lodging row in the direct requirement matrix (A) can be used as a control for the level of the corresponding column industry's business tourism requirement. An industry's direct tourism requirement coefficients for air transportation, restaurant, car rental, and communication services can then be calculated by multiplying its hotel and lodging coefficient in A with the new structure vector of business tourism expenditures. In matrix format, the derivation of U can be expressed as: 

U = V x H (4) 

where U is the direct business tourism requirement matrix, with a dimension of m x n; V is the new structure vector of business tourism expenditure with one for lodging and with a dimension of m x 1; H is the hotel and lodging row in the direct requirement matrix A with a dimension of 1 x n; m represents the number of industries directly supporting business tourism, and n represents the number of industries in the economy. 

6.2. Tourism final demand in the U.S. 

The tourism final demand in the U.S., i.e. goods and services delivered to final users for tourism purpose, was $188.5 billion in 1987 and accounted for 4.1 percent of GDP. Between 1987 and 1994, tourism final demand grew faster than GDP. As a result, tourism final demand rose to $308.2 billion in 1994 or 4.4 percent of GDP (Table 2). 

Personal consumption expenditures on tourism or personal tourism demand makes up a lion's share of total tourism final demand. At $166.8 billion in 1987, it was 88.5 percent of total tourism final demand. The next big item is tourism exports (32.4%). The sum of tourism exports and personal tourism demand is larger than total tourism final demand. This is because a large portion of personal tourism demand was supported by tourism imports. U.S. tourism imports in 1987 were $74 billion, $13 billion larger than U.S. tourism exports. Compared to personal tourism demand, government expenditures on tourism were relatively small. Federal, state, and local governments together spent about $10.7 billion on tourism in 1987, 0.23 percent of GDP and 5.7 percent of total tourism final demand. Tourism fixed investment contributed about $24 billion to total tourism final demand in 1987 or 12.7 percent of the total. This investment includes construction and repair and maintenance of vacation homes, hotels and motels, and investment in tourism related equipment, such as passenger air planes. 

Between 1987 and 1994, total tourism final demand grew faster than GDP, while its largest component, personal consumption expenditures on tourism, grew much more slowly than GDP. What made total tourism final demand grow faster than GDP is the tremendous increase of tourism exports and a moderate increase of tourism imports. Between 1987 and 1994, U.S. tourism exports grew 140 percent from $61.1 billion to $146.8 billion, with an average annual growth rate of 13.4 percent. On the other hand, tourism imports grew only 47 percent from $74 billion to $109 billion, with an average annual growth rate of 5.7 percent. The fast growth of tourism exports not only boosted the growth of total tourism final demand, but also reversed the balance of U.S. tourism trade from deficit in 1987 to surplus in 1994. 

If all the products produced in the U.S. are classified into 90 commodities, 36 of them are directly demanded for tourism purposes. However, 97 percent of the value of total tourism final demand were accounted for by 18 of the 36 (Figure 3). 

The top three commodities demanded by tourists in descending order are air transportation, hotel and lodging, and eating and drinking services. Together these three commodities made up 34 percent of the value of total tourism final demand in 1987, and 33 percent in 1994. While the shares of air transportation and hotels and lodging in total tourism final demand decreased slightly between 1987 and 1994, the share of eating and drinking services increased. Another noticeable change in the commodity structure of U.S. tourism final demand is the sharp increase of the share of amusements in the total. 

6.3. Tourism final demand driven output and value added 

In order to deliver a dollar's worth of output to final demand, the economy has to produce more than one dollar's worth of output, because every industry uses other industries', including its own, outputs as inputs. The output an economy has to produce to support a given final demand is called output driven by that final demand, and the value added generated in the production of this output is called value added driven by that final demand. Tourism final demand driven output was $374.3 billion in 1987 and $608.5 billion in 1994. It was twice as large as tourism final demand for both years. Its share in the total output of the economy was 4.6 percent in 1987 and 4.9 percent in 1994 (Figure 4). The fact that these shares are larger than the shares of tourism final demand in total final demand in 1987 and 1994 implies that tourism final demand of the U.S. economy had a larger output multiplier effect than final demand on average. 

Tourism final demand driven value added was $185.6 billion in 1987 and $303.6 billion in 1994. Its share in GDP was respectively 4.06 percent and 4.38 percent in 1987 and 1994. Both were slightly lower than the shares of tourism final demand in GDP in the same year. The reason why tourism final demand driven value added is smaller than the value of tourism final demand is that noncomparable imports are used as inputs in the U.S. economy. The value of these inputs are embodied in the goods and services of final demand, but are not and should not be traced back to domestic value added. 

6.4. Initial business tourism demand 

Tourism as a special package of goods and services is demanded not only by final users, but also by producers. Producers use tourism as an input in their production. In the previous section, we have discussed different ways of calculating the size and impact of business tourism demand. Our model yields a measure of business tourism that is comparable with GDP. We refer to this measure as the initial business tourism demand and calculate it as a function of production technology and final demand. The impact of the initial business tourism demand on the economy is calculated in the same way as the impact of final demand. 

The initial business tourism demand driven by final demand was $67.9 billion in 1987 or 1.48 percent of total final demand in the same year. It increased to $102.9 billion in 1994 (Figure 5). The average annual growth rate between the two years was 6.1 percent. This rate was comparable to the growth rate of GDP, but lower than the growth rate of tourism final demand (7.3 percent per year) in the same period. Since initial business tourism demand is driven by final demand, it is natural that the two grew at comparable rates. As a result of the comparable growths, the ratio of initial business tourism demand to total final demand remained at 1.48 percent in 1994. 

The output produced by the U.S. economy to support the business tourism demand driven by non-tourism final demand was $129.8 billion in 1987 and $196.7 billion in 1994. Its share in the total output of the economy was 1.59 percent for both years. In the production of these outputs, $66 billion of value added was generated in 1987 and $100 billion in 1994. They contributed 1.44 percent to U.S. GDP in both 1987 and 1994. 

6.5. The size and total impact of tourism in the U.S. economy 

The size of tourism in the U.S. economy measured in a comparable basis with GDP was $253.6 billion in 1987 or 5.55 percent of GDP. Because the fast growth of tourism exports, tourism demand grew faster than total final demand between 1987 and 1994. The average annual growth rate of tourism demand was 7 percent between the two years, while GDP grew only 6.1 percent. Consequently, by 1994 not only the size of tourism in the U.S. economy had increased, so did its share in GDP. In 1994, the size of tourism in the U.S. economy was $406.5 billion which was equivalent to 5.86 percent of GDP. 

Total impact of tourism on the U.S. economy can be measured in two ways. One is total output driven by tourism demand. The other is total value added generated in the production of tourism driven output. In 1987, tourism driven output was $498.6 billion, 6.1 percent of total output of the U.S. economy in that year. In 1994, it increased to $796.3 billion or 6.4 percent (Figure 6). Value added generated in the production of tourism driven output was $248.8 billion in 1987 and $399.1 billion in 1994. It was 5.4 and 5.8 percent of GDP in 1987 and 1994 respectively. The increases in the shares of tourism in total output and GDP clearly indicate that tourism became more important between 1987 and 1994. 

6.6. Importance of industries in supporting tourism 

As discussed earlier, if all the products of the U.S. economy are classified into 90 commodities, tourism final demand consists of 36 of the 90 commodities. Since one of the 90 commodities is non-comparable imports, U.S. domestic products are actually classified into 89 commodities. Based on which of the 89 commodities is the primary output, all U.S. production activities are classified into 89 industries. Though tourism final demand involves only 36 commodities, to produce these 36 commodities involves much more than the corresponding 36 industries. It involves all the industries in the economy. Even the industry with least importance to tourism among the 89 industries, the material handling machinery and equipment industry, still contributed more than 0.02 percent to tourism GDP in both 1987 and 1994. Table 3 lists the top 36 industries based on their shares in tourism GDP which measures the importance of an industry to tourism from the supply side. 

The most important industry to tourism was the air transportation industry. Its share in tourism GDP was 9.1 percent in 1987 and 8.7 percent in 1994. The hotel and lodging place industry and the eating and drinking place industry ranked number two and number three respectively. Two things are worth noting here. First, tourism GDP was much more evenly distributed among industries than tourism demand was among commodities. Tourism demand involved only 36 of the 90 commodities in 1987 and 1994. Tourism GDP, however, involved every industry in the economy. Second, many industries provided no goods and services to tourism demand, but played important roles in supporting tourism demand indirectly. For example, wholesale trade industry and crude petroleum and natural gas industry provide no goods and services to tourism demand. But, indirectly they support tourism demand when their products and services are used as inputs by industries which supply tourism demand directly, such as air transportation, hotel and lodging services, and eating and drinking services. 

6. 7. Industry dependency on tourism 

The fact that an industry is important to tourism does not necessarily mean that tourism is important to the industry. An indicator of the importance of tourism to an industry is the share of tourism driven output in the industry's total output. The higher the share of tourism driven output in an industry's total output, the more dependent the industry is on tourism. Table 4 lists the top 29 industries in terms of the share of tourism driven output in an industry's total output. 

Among the 89 industries, only the hotels and lodging places industry is a characteristic tourism industry. More than 97 percent of the industry's output was produced for tourism purposes in 1987 and 1994. In other words, if not for tourism, the industry would not have existed. In 1987 and 1994, tourism driven output accounted respectively for 64.4 and 62 percent of air transportation industry's total output. If not for tourism demand, air transportation industry's output would have been reduced dramatically. But, non-tourism demand would be able to keep the industry alive. 

The hotel and lodging place industry and the air transportation industry were the only two industries with more than 50 percent of their output driven by tourism demand. Many industries that people would typically associate with tourism actually depend less on tourism than people would think. For example, less than one third of the amusements industry's output was driven by tourism demand in 1987 and 1994. In the same years, tourism driven output accounted for less than one sixth of the eating and drinking place industry's total output. Without tourism, these industries' output would be significantly smaller. But, tourism is certainly not a necessary condition for the existence of these industries. So, these industries can at best be called tourism related industries. 

On the other hand, tourism demand was an important driving force to the production of many industries that people would think have nothing to do with tourism. Examples of these industries include the pipelines, freight forwarders, and related services industry, the crude petroleum and natural gas industry, and the glass and glass products industry. In 1987 and 1994, one fifth of the pipeline, freight forwarders, and related services industry's output and more than 12 percent of the crude petroleum and natural gas industry's output were produced because of tourism demand. These percentages were low compared to those of the hotel and lodging place industry, but put the two industries in the fourth place and ninth place in terms of dependency on tourism among the 89 industries. However, this does not imply that the dependency on tourism of industries behind the 15th place or the 20th place would soon diminish to zero. In fact, there were only five industries with a dependency on tourism smaller than one percent and none of them was smaller than 0.5 percent. 

In summary, the above analyses at the detailed industry level make it clear that tourism involves every industry in the economy in the sense that all industries are important to tourism and vice versa. Some industries support tourism directly, while other industries support tourism indirectly. Therefore the importance to and the dependency on tourism of an industry cannot be judged by whether it provides goods or services directly to tourism demand. All these show that defining and measuring tourism from the supply side by splitting the output of industries directly serving tourists into a tourism part and a non-tourism part would be conceptually incorrect and statistically difficult. 

7. Conclusions 
This paper defines tourism as a set of socio-economic activities carried out either by or for tourists. Though tourism so defined is a multidimensional phenomenon, it is primarily a consumption activity. Therefore, if not for the comparison with GDP, the size of tourism in an economy is best measured by total expenditure in the economy for tourism purposes. 

We argue that tourism has a demand side and a supply side, and a good measure of tourism should best facilitate the analyses of tourism impacts. Defining and measuring the supply side of tourism as an industry is conceptually inconsistent with the definition of industry in SNA and has little analytical utility. Moreover, it results in the incomparability across industries and a misleading inter-industry relationship. To correctly measure the size of tourism and estimate tourism's contribution to GDP, we introduce a new concept called initial business tourism demand. The measure of business tourism demand based on this concept avoids double counting and hence is comparable to GDP. The method developed in this paper provides consistent estimates for both the size measure of tourism and the contribution measure of tourism. Tourism GDP and the size of tourism generated by our method differ from each other but are consistent with each other at the same time. Tourism driven output generated by our method provides a conceptually correct and statistically consistent basis for analyzing the supply side of tourism. 

The application to the U.S. economy indicates that our method provides an innovative way of extracting useful information from the existing statistics, which would cost tremendous amounts of money to obtain through other alternative approaches. More importantly, these alternative approaches would not generate the statistics we are able to provide, because total tourism expenditure from the demand side causes double counting, while tourism GDP from the supply side introduces inconsistency. In contrast, our initial tourism demand measure and tourism driven GDP measure are both internally consistent and consistent with the current industry classification system and national account system. This consistency is indispensable to the credibility and usefulness of the emerging tourism statistics. 

a The authors are indebted to Alan Pisarski, Richard Miller and Douglas Frechtling for their comments. Any errors or omissions are the sole responsibility of the authors. 

Table 1 Initial tourism demand 

Round         Initial business tourism demand
1             B1=U x F

2             B2=Ux A x F

3             B3=U x A x A x F =U x A2 x F

:             :

n             Bn=U x An-1 x F

:             :

Table 2 Tourism final demand in the U.S. economy in 1987 and 1994 

Legend for Chart:

A - Year

B - Tourism personal consumption expenditure

C - Tourism exports

D - Tourism imports

E - Tourism fixed investment

F - Tourism federal government purchases

G - Tourism state and local government purchases

H - Total tourism final demand
I - GDP

A                  B             C              D              E

                   F             G              H              I

Billions of dollar

1987          166.79         61.07          73.99          23.97

                6.42          4.29         188.54        4572.83

1994          226.00        146.80        -109.00          29.42

                8.69          6.29         308.21        6935.70

As percent of GDP

1987            3.65          1.34          -1.62           0.52

                0.14          0.09           4.12         100.00

1994            3.26          2.12          -1.57           0.42

                0.13          0.09           4.44         100.00

As percent of total tourism final demand
1987           88.46         32.39         -39.25          12.71

                3.41          2.27         100.00

1994           73.33         47.63         -35.37           9.55

                2.82          2.04         100.00

Table 3 The top industries in terms of contributions to

tourism GDP

                                               Share of industry

                                              in tourism GDP (%)

Industry                                      1987          1994

Air transportation                             9.1           8.7

Hotels and lodging places                      8.7           8.3

Eating and drinking places                     6.6           6.8

Retail trade                                   4.8           5.1

Construction                                   5.0           4.8

Amusements                                     4.0           4.6

Real estate and royalties,

Owner dwellings                                4.3           4.3

Wholesale trade                                3.9           3.8

Other business and

professional services, except medical          3.2           3.3

Finance                                        3.8           3.2

Automotive repair and services                 2.9           3.0

Crude petroleum and natural gas                2.9           2.6

Aircraft and parts                             2.8           2.5

Government enterprises                         1.7           2.3

Health services                                1.8           2.3

Communications, except radio and TV            2.3           2.3

Insurance                                      2.1           2.1

Food and kindred products                      1.7           2.0

Motor freight transportation

and warehousing                                1.9           1.9

Railroads; passenger ground

transportation and services                    1.6           1.7

Legal, engineering, accounting,

and related services                           1.7           1.7

Electric services (utilities)                  1.5           1.5

Pipelines, freight forwarders,

and related services                           1.3           1.3

Petroleum refining

and related products                           1.1           1.0

Motor vehicles (passenger

cars and trucks)                               1.1           1.0

Truck and bus bodies, trailers,

and motor vehicles parts                       1.0           1.0

Rubber and miscellaneous

plastics products                              0.9           0.9

Apparel                                        0.9           0.9

Sum of above                                  84.7          84.8

Tourism GDP (Millions of dollar)           248,808       399,057

Note: Economic activities are classified into 89 industries. 

This table shows top industries in terms of contribution to tourism GDP. 

Table 4 

Industry dependency on tourism
                                               Share of industry

                                              in tourism GDP (%)

Industry                                      1987          1994

Hotels and lodging places                     97.8          97.8

Air transportation                            64.4          62.0

Amusements 26.4 31.8

Pipelines, freight forwarders,

and related services                          21.5          20.5

Aircraft and parts                            17.3          16.6

Railroads; passenger ground

transportation and services                   15.0          16.6

Eating and drinking places                    15.1          16.3

Automotive repair and services                11.6          12.6

Crude petroleum and natural gas               13.1          12.6

Motor vehicles

(passenger cars and trucks)                   11.1          10.8

Petroleum refining

and related products                          11.5          10.5

Government enterprises                         6.9           9.9

Truck and bus bodies, trailers,

and motor vehicles parts                       9.8           9.7

Apparel                                        8.3           8.5

Glass and glass products                       8.1           8.4

Motor freight transportation

and warehousing                                7.2           7.7

Advertising                                    7.2           7.6

Screw machine products

and stampings                                  7.4           7.4

Forestry and fishery products                  6.4           7.3

Radio and TV broadcasting                      6.9           7.2

Footwear, leather,

and leather products                           7.1           7.2

Newspapers and periodicals                     6.3           6.7

Broad and narrow fabrics,

yarn and thread mills                          6.6           6.6

Miscellaneous fabricated

textile products                               6.7           6.6

Ophthalmic and photographic

equipment                                      6.9           6.4

Insurance                                      6.0           6.3

Other business and professional

services, except medical                       5.8           6.2

Rubber and miscellaneous

plastics products                              6.1           6.2

Communications, except radio and TV            6.1           6.2

Note: Economic activities are classified into 89 industries. 

This table shows top industries in terms of dependency on tourism. 

DIAGRAM: Figure 1 Major components of an economy 

DIAGRAM: Figure 2 Initial business tourism demand 

GRAPH: Figure 3 Commodity composition of U.S. tourism final demand 

Figure 4 

Tourism final demand driven output and value added

               Output              Value Added

1987         374     4.6           186    4.1

1994         608     4.9           304    4.4

Figure 5 Initial business tourism demand and its impact

                                             1987           1994

Share in GDP                                 1.48           1.48

Initial business tourism demand              67.9          102.9

Share in total output                        1.59           1.59

Driven Output                               129.8          196.7

Share in GDP                                 1.44           1.44

Driven value added                           66.0          100.0

Figure 6 Tourism and its impact in the U.S. economy

                                            1987            1994

Share in GDP                                5.55            5.86

Net value of tourism demand                253.6           406.5

Share in total output                       6.10            6.43

Tourism driven output                      498.6           796.3

Share in GDP                                5.44            5.75

Tourism driven value added                 248.8           339.1
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