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The reported study measures the impact of the economic determinants of the inter-
national demand for tourist services in Spain. A panel data set of seventeen countries
over the period 1985± 1995 is used. By using appropriate panel data techniques the
e� ects of real per capita income, exchange rates and real prices on the demand for
Spanish tourist services. The estimated elasticities are ‡1:40, ‡0:50, and ¡0:30,
respectively. The negative e� ect of the Gulf War is also detected, with a coe� cient
of ¡0:15. These results are comparable to previous empirical studies for other
countries.

I . INTR ODUCTION

It is di� cult to model tourism demand because tourism
involves a diverse set of activities. However, for some coun-
tries it is important to establish the determinants of the
¯ ows of visitors, given the weight of the tourist sector in
their economies and the importance of tourism as a source
of hard currency. This is the case for Spain, since in 1997
tourism generated 10.5% of gross domestic product and
the tourist sector represented 9.5% of total employment.
In 1997 Spain was the third country by amount of tourist
receipts with USD 28 billion, following Italy with 30 billion
and the USA with 77 billion. This justi® es the interest in
improving knowledge of the international demand for
tourist services to Spain. A better knowledge of the
demand for international tourism to Spain would be of
assistance to policy makers in planning strategies for this
important industry.

However, in contrast with the important role of the tour-
ist sector in the Spanish economy, little attention has been
paid to its quantitative analysis. Most empirical studies of
the international tourism demand in Spain are based upon
non-causal forecasting techniques (time series models) in
which tourism is analysed without reference to the factors
which might a� ect its behaviour (Almagro, 1979; Padilla,
1988) . Recognizing the usefulness of these methods for

short-term forecasting (Martin and Witt, 1989) , the use
of demand models is advisable to estimate elasticities and
to analyse the e� ects of alternative policies and scenarios.
There exists a large set of studies of this type: Bakkal
(1991), Loebb (1982), Summary (1987), Syriopoulos and
Sinclair (1993), and Witt and Martin (1987). However,
for Spain, empirical studies on international tourism
demand using econometric models are scarce (Almagro,
1982) , and this is the object of the present paper.

The rest of the paper is organized as follows. In Section
II, we present the model and the data. Section III contains
the empirical results and their interpretation. Finally,
Section IV presents a summary and conclusions.

II . THE MODEL A ND THE DA TA

This study models the foreign demand for tourist services
in Spain in the same way as the demand for any other good
or service from abroad. We use an unbalanced panel data
set consisting of 17 tourism routes over a period of 11 years
(1985± 1995) . The unbalanced panel allows us to have dif-
ferent numbers of observations for di� erent countries. This
allows us to incorporate more information than if we had
to restrict ourselves to a balanced panel in which all the
countries had the same number of years and the same
dates. Annual data are used to avoid seasonality problems
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and due to the availability of some of our data. The list of
countries in the sample is shown in Table 1.

With respect to the theoretical model, it is well known
that the volume of exports (demand from abroad) for any
good depends on:

(1) The income of the importer country. In fact, the
larger the purchasing power of the countries poten-
tial demanders, the more likely it is that their citizens
can a� ord to purchase a good or service from
abroad, all other things being equal.

(2) The price of the good or service in the exporter
country.

(3) The exchange rate. People are concerned with the
price of the good in terms of their own currency.
That price depends not only on the price of the
good in the origin country but also on the exchange
rate.

(4) The transportation costs. One of the components of
the ® nal price that consumers have to pay for the
product is the transportation costs. One could antici-
pate that an increase in transportation costs would
result in a decline in demand, all other things being
equal.

(5) The population. It seems reasonable to assume that
the larger the population of the potentially demander
countries the larger the demand, all other things
being equal.

In order to apply the above reasoning to the speci® c case of
the exports of tourist services to Spain, the variables which
are going to be used as proxies for each of the determinants

of the tourism demand are presented as well as for the
dependent variable.

Several alternatives exist to measure the volume of tour-
ism. One is the volume of earnings generated by foreign
visitors. A second one is the number of nights spent by
visitors from abroad. A third one is the number of foreign
visitors. Each of these measures has advantages and dis-
advantages. If Spain wants to maximize foreign exchange
earnings, it could be argued that the relevant variable is the
volume of earnings, however, data on this variable are not
available by country of origin. Among the other two
measures of tourism, number of visitors and number of
nights, it seems reasonable to choose the number of nights
as dependent variable because it takes into account the
length of the stay.

The dependent variable in this study will be the number
of per capita overnight stays in hotels in Spain by country
of origin of tourists. By using the population of each coun-
try of origin in the denominator of the dependent variable
we implicitly assume a unit elasticity of the volume of tour-
ism to the population. The source of these data is INE1

(1995). However, the variable selected as proxy for the
dependent variable has some limitations. One is that only
a fraction (57.4% during 1994) of the tourists arriving in
Spain checks into registered hotels. Another problem with
this variable is that it includes all types of tourists (business
and recreation)2 and does not allow us to distinguish the
impact of changes in the explanatory variables on each type
of traveller.

The level of income in the country of origin is measured
by the Gross National Product (GNP). In order to homog-
enize the values of this variable and make them comparable
across countries, Purchasing Power Parities (PPP) are used.
Then, after having the GNPs of the di� erent countries
expressed in US constant 1990 dollars, we divide them by
the population of each country and obtain their values in
per capita terms.

Another explanatory variable is the price of tourism ser-
vices in Spain. The tourism price index elaborated by INE
is used. This index is converted into real terms by dividing
it by the consumer price index (CPI) of each country. The
data source for the GNP, exchange rates and population is
the International Financial Statistics Y earbook of the IMF
(1997). The data on Purchasing Power Parities are from
National Accounts of the OECD (1997).

Transportation costs are not included as an explanatory
variable in this work due to lack of adequate data.3

However, a time trend was included in the model to cap-
ture the steady decline in transportation costs, but was
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Table 1. Countries in the sample listed in order of their importance
as sources of tourism to Spain

1. Germany 34.45 10. Portugal 1.10
2. United Kingdom 28.33 11. Japan 0.80
3. France 6.67 12. Denmark 0.75
4. Italy 5.25 13. Ireland 0.67
5. Belgium 4.90 14. Norway 0.59
6. Netherlands 4.03 15. Canada 0.17
7. United States 1.77 16. Greece 0.17
8. Switzerland 1.50 17. Mexico 0.16
9. Sweden 1.19

Source : Self-constructed. Measure of tourism: percentage of participation
of each country in the total number of nights spent in Spanish hotels. The
17 countries of the sample represent 92.50% of total tourism. The ® gures
correspond to 1994, the last year for which we have data for all countries.
The countries and years of the sample that are missing are the following:
1985 and 1986 for Belgium, Canada, Denmark, Greece, Holland, Ireland,
Mexico, Norway, USA and Sweden, and 1995 for Belgium and Greece.

1 INE: Instituto Nacional de EstadõÂ stica : National Statistical Institute.
2 In 1994, 76% of foreign tourists came to Spain on vacation.
3 Most studies have eliminated this variable from the analysis for two reasons: (a) it is di� cult to obtain accurate data on transportation costs and (b) in
those studies where a transportation cost variable was incorporated, insigni® cant statistical results were obtained (Gray, 1966 ; Little, 1980) .



found to be insigni® cant. A dummy variable is included to
capture the e� ect of the Gulf War, termed D91.

The log linear4 model is the following:

L TOURit ˆ ¬i ‡  1L GNPit ‡  2L EXit

‡  3L PRit ‡  4D91t ‡ uit

where the subindex i is for countries, t is for time and L
denotes the natural logarithms (log). And:

L TOURit ˆ log of the number of nights spent in Spanish
hotels by tourists from country i during year t,
in per capita terms;

¬i ˆ constant term for each country which takes
into account the individual speci® c character-
istics of the country as well as possible omitted
variables ;

L GNPit ˆ log of the Gross National Product (in PPP
dollars) of country i during year t. Expressed
in per capita terms;

L EXit ˆ log of the number of pesetas per unit of
currency of country i during year t ;

L PRt ˆ log of the price index of tourist services in
Spain divided by the CPI of each country;

D91t ˆ dummy variable for the Gulf War that takes
the value 1 in 1991 and 0 elsewhere;

uit ˆ random error term.

Since the model is in double logs, the estimated coe� -
cients can be considered elasticities (except for the dummy).
The expected signs for those coe� cients are:

 1 > 0 ;  2 > 0 ;  3 < 0 ;  4 < 0

III . EMPIR ICA L R ESULTS

In this study a panel data set that covers 11 years (1985±
1995) for a group of 17 routes of tourism is used. The
utilization of this pooled time series/cross-sectional data
set has several advantages when compared to the use of
time series or cross-sectional data, such as a larger number
of degrees of freedom, reduced multicolinearity, higher
precision of the estimates and reduction of omitted variable
bias (Hsiao, 1986) .

The results obtained with di� erent estimation techniques
are presented in Table 2. The estimations are performed
with TSP and the program DPD (Arellano and Bond,
1988) . The results in column (1), correspond to the pooled
model estimated by ordinary least squares (OLS) and
restrict the coe� cients to being the same for each country
of origin of tourists. This model thus assumes that all coun-
tries react in the same manner after a change in the values
of the explanatory variables and that the non-observable
individual characteristics, ¬i, are the same for all tourism
routes. This assumption is very restrictive and usually
rejected by the data, as in this case.

The coe� cients in columns (2) and (3) di� er in the
assumptions on the non-observable individual e� ects. In
(2), the individual e� ects are treated as ® xed, whereas in
(3) they are considered random and form part of the error
term. Under the ® xed e� ects assumption, the within-groups
estimator is the best unbiased estimator of  , while under
the random e� ects hypothesis the most e� cient unbiased
estimator is the generalized least squares estimator (GLS),
provided that the speci® c individual random e� ects, ¬i, are
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Table 2. Equation of the number of nights spent in Spanish hotels by foreign tourists (in per capita terms) : L TOUR

Explanatory variable (1) OLS (2) Within groups (3) GLS (4) First di� erences

Constant 70.23 70.13
(70.23) (70.15)

L GNP 1.55 1.41 1.32 0.97
(4.22) (5.84) (5.79) (2.09)

L EX 0.09 0.50 0.26 0.30
(1.55) (2.63) (2.09) (1.65)

L PR 70.24 70.30 70.14 0.09
(70.30) (71.71) (70.94) (0.24)

D91 70.24 70.15 70.18 70.05
(70.59) (72.59) (73.07) (70.80)

Wald test of 50.72 11.33
joint signi® cance À2 DF ˆ 4 À2 DF ˆ 4
Adjusted R2 0.13 0.98 0.10
Signi® cance of 8220.16
individual dummies À2 DF ˆ 16
Autocorrelation 1st 6.82 71.17
and 2nd order 2.11 0.57

Notes : Numbers in parentheses are t-ratios. 1985± 1995 : unbalanced panel with 165 observations

4 In terms of functional form there appears to be agreement that the multiplicative (i.e. log-linear) form is superior to the additive (i.e. linear) form
(Crouch, 1994) .



uncorrelated with the explanatory variables. When this is
not the case, the GLS estimator becomes inconsistent, and
one must resort to an estimator which both eliminates the
permanent e� ects and permits consistent estimation of the
coe� cients of the other regressors.

In this case it is likely that the individual speci® c e� ects,
¬i, which capture the e� ects of the non-observable and
omitted variables,5 are correlated with some of the explan-
atory variables. Therefore it is preferable to use an estima-
tor which eliminates the permanent e� ects, that is (2) or (4).
To choose between (2) and (3) the Hausman test has also
been used as well as a comparison of the predictive
abilities of both equations using 1995 data which are avail-
able for several countries. The results indicate better
predictive behaviour of the ® xed e� ects model (2) for all
countries.

The di� erences between columns (2) and (4) in Table 2
are due to the di� erent methods used to control for the
non-observable e� ects. In (2), the individual e� ects are
eliminated by subtracting from each observation the
temporal average corresponding to that country, while in
(4), the individual e� ects are removed by taking ® rst di� er-
ences.

The two estimation procedures, (2) and (4), have the
same objective of estimating the slopes while controlling
for the individual non-observable characteristics of each
country of origin of tourists. We prefer (2) because it has
signi® cant individual coe� cients with the right signs, a
higher value for the Wald test of joint signi® cance and
there is no reason to believe that the data are non-
stationary, therefore the need for a di� erence is not appar-
ent. In fact, the graphs of the dependent as well as the
explanatory variables show no sign of integration or
cointegration.

After selecting model (2), we comment on the main
results. As in most previous empirical studies, income
appears to be the single most important determinant of
international tourism demand. The estimated income
elasticity is ‡1:41 which is between 1.0 and 2.0, the range
found in most empirical studies. This value above unity
con® rms the hypothesis that foreign travel demand to
Spain is a luxury.

The estimated price elasticity is ¡0:30, signi® cant at the
9% level. This suggests that this demand is price inelastic.
The comparison of this result with those previous studies is
not straightforward. The reason is that di� erent studies
have used di� erent measures of price and this explains
why the estimates of price elasticities vary considerably.

To explore the possibility that prices have not only an
instantaneous e� ect but also that past prices a� ect current
tourist ¯ ows we have estimated the same model adding

lagged price as a regressor, which turned out to be in-
signi® cant, suggesting that the impact of prices is con® ned
to the current period. This conclusion is in line with the
work of Gray (1982) who concludes that lagged e� ects are
likely to occur only when the countries considered are geo-
graphically very distant. However, in the sample used in
this study most routes are between countries which are
geographically close.

The estimated exchange rate elasticity is ‡0:50 and
statistically signi® cant. The positive sign means that an
increase in the amount of pesetas per unit of foreign
currency (devaluation of the pesata) will increase the inter-
national tourist ¯ ows to Spain. Again, empirical research
® ndings have varied considerably. For example, Lin and
Sun (1983) found international tourism to Hong Kong to
be highly exchange rate elastic. By contrast, Chadee and
Mieczkowski (1987) found, in a study of Canadian tour-
ism, that the e� ect of exchange rates was o� set by other
factors.

D91 is a dummy variable that we use to capture the e� ect
that the Gulf War between Iraq and an alliance of coun-
tries led by the US might have had on Spanish tourism. We
estimate a coe� cient of ¡0:15 with a t-statistic of ¡2:59,
which suggests a signi® cant negative e� ect on Spanish tour-
ism. The e� ect of other special events such as the Expo92 in
Sevilla and the Olympic Games in Barcelona in 1992, was
found to be insign® cant.

Finally, some authors have suggested that tourism has a
great deal of inertia, which could be captured by a dynamic
model. Accordingly, a dynamic version of model (2) with a
lagged dependent variable has been estimated with the fol-
lowing results:

L TOURit ˆ ¬i ‡ 0:91
…2:45†

L GNPit ‡ 0:25
…1:13†

L EXit

‡ ¡ 0:10
…¡0:40†

L PRit ¡0:09
…¡1:91†

D91it

‡ 0:56
…2:40†

L TOUR…¡1†it ‡ uit

The t-statistics are below each coe� cient in parentheses.
This dynamic model was estimated by DPD, using an
orthogonal deviations transformation (see, Arellano and
Bover, 1995) and instrumental variables, with instruments:
the regressors of column (2) of Table 2, one lag of the
regressors, the country dummies and D91.

In this model the lagged dependent variable is signi® cant
with a coe� cient of 0.56 and a t-statistic of 2.40, suggesting
the possible existence of dynamics. The rest of the
coe� cients lose some signi® cance and should be inter-
preted now as short-run elasticities. The long-run elastici-
ties, more comparable to those of the static model (2),
would be, respectively, 2.07, 0.57, ¡0:24 and ¡0:21,

528 T. GarõÂ n-MunÄ oz and T . P. Amaral

5 For instance, one of the non-observable e� ects may be the number of employees in the industrial sector, or the education level of the country. And those
variables are clearly correlated with GNP.



although three of them are insigni® cant. The point esti-
mates of the coe� cients are not too di� erent from those
of the static model, which could be taken as an indication
of the robustness of the estimates of the static model. The
choice between static and dynamic models is clearly
favourable to the static model since three of the coe� cients
of the dynamic model are insigni® cant. However, should
the quantity and quality of the data improve, the dynamic
model might merit more attention.

IV. CONCLUSIONS

The results of this study show that income, price, exchange
rate and the Gulf War were signi® cant in the determination
of international tourist ¯ ows to Spain. The estimated
values for the static model (2) are: income elasticity,
‡1:41; own-price elasticity, ¡0:30; exchange rate elasticity,
‡0:50, Gulf War e� ect, ¡0:15. All these estimates are in
line with the results of previous empirical studies and are
not contradicted by the dynamic model, which is estimated
with little precision. However, the use of dynamic models
looks promising, should the data allow a more e� cient
estimation.

However, care is required in interpreting such estimates.
First, the models presented above must be considered an
approximation, since only four explanatory variables (plus
the population) have been taken into account.
Improvement in the empirical results may be achieved by
including other important factors such as income distri-
bution, price of alternative destinations, disposable leisure
time, age structure and educational level of the population.

Second, the data used do not discriminate between
di� erent motives of the travel (business or recreation)
and, as is well known, a model seeking to explain tourist
¯ ows to a particular destination will be improved if it con-
siders the type of travel involved. Empirical literature has
consistently found lower elasticities for business than for
recreational tourism. Then, a possible line of future
research will be the estimation of the demand for each of
the types of tourism when the data become available.

When consideration is given to the existence of potential
pitfalls, the utilization of the econometric model described
above can prove useful in constructing some explanations
for long-term developments of tourism ¯ ows to Spain.
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