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Abstract   
Despite the emphasis placed by growth models on technological progress, recent empirical 
evidence shows that tourism, a low-skill/low-tech sector and one of the fastest growing 
industries in the world, may offer a beneficial specialization strategy for growth. This paper 
focuses on a balanced panel of 72 countries (1980-2005) and confirms that the tourism sector 
indicator is always positive and significant in growth regressions. Moreover, results also imply 
that increased education contribute to growth and that the role of the tourism sector is 
significantly larger in countries with higher aggregate levels of human capital. Our main results 
are robust to the inclusion of additional variables and the use of alternative estimators in the 
regression analysis. Overall, this study confirms that the expansion of a low-tech sector such as 
tourism may be a valuable strategy for development. But it also suggests that an increase in 
human capital endowments is always beneficial, even when the development strategy focuses 
on the expansion of a (successful) unskilled sector.  
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1.  Introduction 

Given their emphasis on the role of technology, most theoretical growth models 

predict that human capital endowments are fundamental for catching-up and sustained 

growth to take place. In particular, this literature assumes that high-tech sectors act 

more powerfully on growth than, say, low-tech/low-skills activities. This idea was 

already present in the first contributions on endogenous growth developed by Romer 

(1986) and Lucas (1988), that have stimulated a resurgence of interest in growth 

studies, and it is still present in more recent contributions. Despite that, there is 

evidence of some exceptions to this rule. In particular, tourism seems to represent a 

special case, since in the last few years many countries that are specialized in this low-

tech service sector feature among the countries that record fast rates of economic 

growth.  

This evidence is documented by a growing literature that identify a positive 

relationship between growth and tourism. This literature has started in the nineties with 

the works of Copeland (1991), Hazari and Sgrò (1995) and Lanza and Pigliaru (1995) 

and, since then, has become an increasingly debated issue. In particular, the positive 

relationship between tourism and growth has been found in empirical studies that utilize 

large international datasets, and results are robust to the use of different samples and 

specifications (e.g. Lanza and Pigliaru, 2000; Brau et al, 2007) and different controls 

for possible endogeneity problems (e.g. Sequeira and Nunes 2008, Arezki et al., 2009).1 

 Moreover, it is also confirmed by many studies that investigate the impact of 

tourism on economic growth in specific countries (see, for example, Dritsakis (2004) 

and Gunduz and Hatemi (2005) respectively for Greece and Turkey). Finally, even 

recent sectoral studies show that the tourism industry can contribute to poverty relief, 

especially in developing countries. 2 

A few figures may help to understand why investigating the links between 

tourism development and economic growth could yield interesting results in terms of 

policy implications. The tourism sector is currently one of the fastest growing industries 

                                                 
1 Sequeira and Nunes (2008) use the Blundell and Bond (1998) estimator, while Arezki et al. (2009) 
suggest an instrument to control for the endogeneity of tourism specialization in growth regressions 
based on the UNESCO World Heritage List. An exception may be found in Di Pietro and Figini (2007) 
where specialization in tourism is never significant in growth regressions. 
2 For example, Blake et al. (2008) provide an economy-wide analysis of the distributional effects of 
tourism expansion focusing on weather and how this industry contributes to poverty relief. 
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in the world. According to the World Tourism Travel Council (WTTC, 2010) tourism 

growth rate averaged 3.6% between 2004-2007, while in 2008, despite the global 

recession, its growth remained positive, but slowed down to 1.0%. Moreover, the scale 

of the world tourism industry is also significant: in 2009 it made up roughly 9.4% of the 

world’s GDP, while its contribution to total employment is estimated at 7.6%. Data 

from the World Tourism Organization confirm this positive scenario. Specifically, 

international tourism receipts represented in 2003 approximately 6 per cent of 

worldwide exports of goods and services (expressed in US$) and nearly 30 per cent of 

exclusively service exports. World international tourism receipts amounted to 450 

billion dollars in 2003 with an average 7.5% yearly rate of growth in current terms 

between 1980 and 2003 (World Tourism Organization, 2005).  

Theoretically, tourism-led growth processes are usually explained by terms of 

trade factors. A common result in two-countries/two-sectors theoretical growth models 

is that the country with the high-tech specialization becomes growth-leader thanks to its 

higher capacity to introduce innovative technology (Lucas, 1988). However, if relative 

price dynamics between the high and low-tech goods are also taken into consideration, 

the results may change dramatically. For example, in a recent contribution Acemoglu 

and Guerrieri (2008) construct a two-sector model of non-balanced economic growth 

where the capital intensive sector grows faster than the rest of the economy but its 

price-weighted value grows slower due to its negative price dynamics.  

Within the tourism-growth literature, Lanza and Pigliaru (2000) define the 

conditions under which being specialized in this sector does not necessarily imply a 

low-growth trap. In this model what is crucial is the elasticity of substitution between 

the two goods in consumer preferences. In particular, if the elasticity of substitution is 

sufficiently low, and/or tourism is a luxury good, the international terms of trade may 

move in favor of tourism fast enough to more than offset the sector disadvantage in 

productivity growth. Therefore, the relative price of low-tech good (holidays) may 

increase with respect to that of the high-tech (manufacturing) one and produce a 

growth-enhancing effect.  

Finally, recent evidence by Jorgenson et al. (2005) show that, between 1959 and 

2002, prices for IT-technology have significantly declined: the annual average 

percentage rates of growth between 1959 and 1995 is -4.6%, while between 1995 and 
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2002 is -10.5. GDP prices show a very different trend: +2.1 in 1959-1995 and +0.96 in 

1995-2002. 

Unlike previous studies, this paper focuses on the relationship between tourism 

specialization, human capital and growth. Firstly, we ask if, despite its low-skills 

content, tourism represents a good long-term opportunity for growth. If the answer is 

yes, its expansion can be seen as an especially good opportunity for countries that are 

poorly endowed with human capital. Secondly, since evidence of a positive link 

between a low skill sector and growth seems to dispute or weaken the widespread idea 

that human capital is a prerequisite for growth and convergence3, we examine whether 

economies with higher levels of human capital are able to benefit more from the 

expansion of the tourism sector to promote their economic growth. We introduce in our 

regressions analysis an interaction term between tourism and human capital that should 

be able to capture possible complementarities between these two variables.  

We focus on a balanced panel of 72 countries, both developing and 

industrialized, over the period 1980-2005. This is the largest panel obtainable using 

both suitable human capital stock variables and tourism sector indicators. As standard 

in this literature, we use the Barro and Lee (2000) dataset on educational attainment of 

the labor force to proxy human capital. This enable us to decompose the total stock of 

human capital into components corresponding to the average years of schooling in 

primary, secondary and tertiary education attained by the countries’ labor force. That is, 

we ask if different levels of education produce different impacts on growth and if the 

interaction between human capital and the expansion of the tourism sector is different 

for primary, secondary and university education. 

We find that, although tourism alone plays a positive role in contributing to 

growth, different levels of human capital imply different returns: countries with high 

human capital levels seem to gain significantly more from the expansion of the tourism 

sector than less educated ones. We find that this result holds true even after controlling 

for a large number of other variables that have significant influences on economic 

growth and also after addressing concerns regarding endogeneity. 

The rest of the paper is organized as follows. In section 2 we provide a 

descriptive analysis on tourism, human capital and growth, while in section 3 we 
                                                 
3 Di Liberto (2007) proposes a survey on both theoretical and empirical contributions to growth and 
human capital.  
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describe our chosen methodology to perform our panel regression study. Section 4 

shows our main results and, finally, section 5 shows some robustness checks. 

Conclusions are drawn in section 6. 

 

2.  Tourism: low skills, high growth? 

As said above, in recent years the role of tourism in development processes is an 

issue that has caught the attention of economists. This is mainly due to the growing 

importance of this sector in the world economy. In this section we introduce a brief 

descriptive analysis on the main variables that will be used in our investigation, that is, 

per capita GDP (levels and growth rates), tourism specialization and human capital. A 

full description of the dataset and details on data sources can be found in the Appendix 

together with Figures and Tables.  

Figure 1 depicts a general overview of the international tourism receipts during 

the period of our analysis, 1980-2005. International tourism receipts were estimated in 

100 billion dollars in 1980. In ten years they more than doubled (more than 200 in 

1990) while they reached a peak level (more than 600) in 2005. Between 1980 and 

2005 they attained an average 7.5% yearly rate of growth. Apart from the worldwide 

trend, Figure 1 shows that all regions have a clear positive trend. Europe was and still is 

the largest “holiday” market (international tourism receipts reached almost 350 billion 

in 2005), while during 1980-2005 Asia saw the highest rate of growth (around 10%).  

 

Figure 1 

 

In order to measure the importance of tourism in an economy, in our empirical 

analysis we opt for a variable which is likely to account for the importance of income 

generated by inbound tourism in relation to total domestic income. As most studies in 

this literature, we have used the degree of tourism specialization as the ratio of 

international tourist receipts to GDP.4  

                                                 
4 Two alternative indicators used to capture the specialization in tourism are the number of international 
tourist arrivals over population, and the numbers of establishment and bed places. However, these are not 
appropriate indicators for empirical macro-growth analysis. 
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In Table 1 we compare average growth rates of per capita GDP 1980-2005 for 

different sub-samples including tourism countries. Notice that there is no consensus in 

this literature on what is the definition of a tourism country. Therefore, we include per 

capita GDP average growth rates for 3 groups of countries with different levels of 

tourism specialization: a group of 15 economies for which the degree of tourism 

specialization is higher than 4%, plus a second and third group for which the share of 

tourism on GDP is larger than, respectively, 5% and 7%. Table 1 also includes 

information on the sample of industrialized countries, medium and less developed 

countries (as defined by the World Bank) and the full 72 countries sample.  

 

Tables 1 and 2 

 

Table 1 suggests that the specialization in a low-tech service sector such as 

tourism does not seem to represent a drawback for development. First of all, our data 

confirms that, in recent years, tourism economies exhibit high average growth rates of 

GDP, comparable to the OECD ones. Further, tourism economies seem to grow faster 

than Medium GDP, Less Developed countries and the whole sample. These numbers 

corroborate others found in previous studies that focus specifically on small tourism 

economies where the positive effect of tourism on growth is even stronger (Brau et al., 

2007). Indeed, the role played by the tourism sector has been often raised in the debate 

on weather smallness affects long run growth (Easterly and Kraay, 2000). Therefore, 

Table 1 shows that the same evidence holds true with data from a standard international 

sample, like the ones used in most empirical studies on growth.  

Further, as shown in Table 2, in our 72 countries sample the range of this 

variable is significant: the ratio of international tourist receipts to GDP ranges from 

28% in Barbados to 0.08% in Japan during the period 1980-2000. At the same time we 

observe significant heterogeneity also in terms of human capital endowments and GDP 

growth rates.  

Figure 2 illustrates the relationship between the growth rate of per capita GDP 

(average 1980-2005) and the degree of tourism specialization (average 1980-2000, in 

logs).  
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Figure 2 

 

In Figure 2 we differentiate the group of 15 economies for which the degree of 

tourism specialization is higher than 4% (identified by a red triangle). Overall, we do 

not observe a significant positive significant relationship between these two variables 

but, with the exception of Jordan, all tourism countries experienced positive GDP 

growth rates and some of them are among those with the best performance. 

Furthermore, we turn our analysis focusing on the relationship between growth 

and human capital. Figure 3 shows the correlation between the growth rate of per capita 

GDP and average (1980-2000) human capital levels. We observe that tourism countries 

are not among the less educated and are characterized to some extent by above than 

average educational levels: average years of schooling range from 3,7 in Tunisia to 8,5 

in Hong Kong. Figure 4 shows that the positive relationship is much stronger if we 

compare average human capital levels with average levels of per capita GDP (instead of 

growth rates).  

 

Figures 3 and 4 

 

Finally, to justify our claim that tourism is actually a low skills sector, we report 

some data on the level of workforce skills across sectors. Unfortunately, we do not have 

data for the whole sample of 72 countries, as these are usually available only for 

developed countries. For the latter, detailed country specific data confirm the low-skill 

content of this sector5 but in order to compare information across different countries, 

we use the recently published EU-Klems6 dataset that contains information on most 

European and some industrialized countries. In this dataset tourism is measured 

differently than in the previous analysis, as the share of value added from the hotels and 

restaurants sector over total gross value added for 2005.  

Note that the EU-Klems definition of the tourism sector (measured as hotels and 

restaurants value added) is more restrictive than that employed by the World Bank and 

introduced in our regression analysis. Further, it would not however be the appropriate 

definition in the context of our growth analysis since, unlike tourism receipts, this 
                                                 
5 See for example Wood (1997) for UK and Unioncamere - Ministero del Lavoro (2008) for Italy.  
6 See http://www.euklems.net/ 
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indicator is essentially positively related to the level of economic activity of an area.7 

Nevertheless, although they are not usable to investigate the causal links 

between tourism and growth, as we shall see, these data provide strong evidence on the 

low skills content of the tourism sector. Table 3 includes both the levels of tourism 

specialization for a group of EU countries and the share of hours worked by high-

skilled workers as a measure of high tech specialization. Not surprisingly, Greece and 

Spain are top of the league, while Netherlands, Germany, Belgium and Scandinavia are 

below the EU average specialization.  

In particular, these sector specific data show how the tourism sector can be 

classified among those less technologically advanced and which use less skilled labor 

force in all of the economies examined. As said above, Table 3 includes the share of 

hours worked by high-skilled workers as a measure of high tech specialization and 

reveals that, apart from construction, tourism is the sector where fewer skills are needed 

by its workforce.  

In sum, even if it is fair to say that this evidence is only suggestive rather than 

conclusive since relates to solely a sample of industrialized countries, we believe that it 

is very likely to hold true in most economies. 
 

3.  Regression model and choice of the estimator 

We study the role of tourism by introducing the share of tourism8 into a standard 

beta-convergence growth regression that represents the standard approach when growth 

processes are analyzed.9  

In general, the transitional dynamics of the Solow model implies there is a clear 

relationship between the growth rate of income and its initial level and in a panel setting 

this relationship is usually estimated introduce an AR(1) specification, or model in 

levels, where the dependent variable is the logarithm of per capita GDP, , in period t 

for country i, and the estimated beta coefficient on  should capture the speed of 

                                                 
7 More on endogeneity of the tourism variable in sections 4 and 5. 
8 As said in section 2, tourism specialization is measured as the ratio of international tourist receipts to 
GDP 
9 Other studies on tourism that use this approach are Fayissa et al. (2008), Cortès (2008) and Proença and 
Soukiazis (2008). 
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convergence.10 In sum, we use data between 1980 and 2005 to estimate:  

 

(1)       

 

where  is the logarithm of per capita GDP in period t for country i,   is the 

lagged dependent variable,  is the lagged value of our tourism sector 

indicator,  is the of stock of human capital measured as average years of 

education. Finally,  are fixed effects that should control for all unobservable 

components, which are heterogeneous across countries and constant through time. 

The variable HK will represent our four different school attainment indices: 

primary, secondary and tertiary education plus the total stock11. That is, we introduce 

different human capital indicators in most of our regression analysis to investigate the 

role of human capital in the catching-up process and its possible interactions with the 

development of the tourism sector.  

Note that within the growth-tourism literature, human capital is usually proxied 

by enrollment rates since these variables are easier to find in large international samples 

than educational attainment levels and thus enable researchers to obtain a larger sample. 

However, the drawback of this approach is that enrolment rates have been highly 

criticized as human capital proxies. First of all, it has been argued that the connection 

across time between growth and educational enrolment rates is likely to be very weak. 

Why should a change in school enrolment rates instantly produce an increase in the 

growth rate as implicitly assumed in many empirical analyses? Further, stocks of 

human capital would be a better proxy as they represent the educational attainment of 

the labor force actually present in an area and capable of contributing to its 

productivity. Therefore, our choice is to focus on the largest panel obtainable using both 

a more appropriate human capital stock indicator and the tourism sector indicator. This 

choice forces us to restrict our analysis to a balanced panel of 72 countries that includes 

                                                 
10 Within the empirical growth-convergence literature equation (1) represents a conditional convergence 
model. For more on this, see Durlauf et al. (2005). 
11 We use Barro and Lee (2000) data on education attained by the total population aged 15 and over. See 
the Appendix for more details. 
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both developed and developing countries.12  

We use a suitable time span τ of five years in order to control for business cycle 

fluctuations and serial correlation, which are likely to affect the data in the short run. In 

addition, our regressors are taken at their  level in order to control for likely 

endogeneity problems. Overall, given the use of initial values and since our tourism 

indicator is measured as the share of international receipts on GDP it is reasonable to 

assume that, with respect to this regressor, endogeneity problems do not represent a 

major problem. However, as a robustness check we will also perform our analysis using 

an estimator that controls for endogeneity. 

In general, in this context the choice of the estimator is not an easy one. In 

particular, one of the main problems we face when we estimate a dynamic panel data 

model such as the one represented by equation (1) is which estimator suits our case 

better. The answer is not simple and different available estimators offer the usual pros 

and cons. Problems arise since the macro panels used in growth analysis, such as the 

one introduced in this study, feature a relatively small number of time periods and 

persistent time series.  

The Within Group estimator (WG henceforth) offers a first possible option. As 

shown by Amemiya (1967), unlike standard micro panel analysis13, WG is consistent in 

macro panel but it is characterized by small sample problems and, in particular, it is 

known to produce downward biased estimates in small samples.  

Two alternatives have been proposed by Arellano and Bond (1991) and Blundell 

and Bond (1998). Their estimators (GMM-AB and GMM-SYS from now on) are 

becoming increasingly popular since they both have the advantage of producing 

consistent estimates in a dynamic panel regression with endogenous right hand side 

variables as well as measurement error. However, as shown by Blundell and Bond 

(1998) and Bond et al. (2001), when T is small, and either the autoregressive parameter, 

our beta parameter in eq. (1), is close to one or the variance of the individual effect is 

high relative to the variance of the transient shock, even the GMM-AB estimator is 

                                                 
12 A possible alternative is to use each time the largest sample obtainable given the set of variables 
introduced. However, this implies to work with significantly different sample size depending on the 
model estimated, and it makes it difficult to compare the results obtained from different specifications. 
13 While micro panels are characterized by a large number of individuals and short T (assumed as fixed in 
asymptotics), macro panels have small N and a large T (not assumed fixed in asymptotics). 
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downward biased. This is why GMM-SYS is often preferred in growth studies. 14 

A final possible alternative to consistently estimate equation (1) has been 

recently offered by Kiviet (1995) who puts forward a more direct approach to the 

problem of the WG finite sample bias by estimating a small sample correction to the 

WG estimates.  

In order to choose which estimator suits our case better, we rely on Monte Carlo 

analysis that find that for small T (such as the one we have here) WG estimates 

corrected for the bias (KIVIET from now on) performs better than GMM. 15 In 

particular, results find that for balanced panel and small (less or equal to ten) or 

moderate T (or T=30) KIVIET has more attractive properties than other available 

estimators.16  

Let us now turn to our specific case. Our panel includes the period 1980-2005 

for 72 countries. Using the five-year time span (or ) implies that we are left with 

T=5 observations for each of the N=72 countries. Given the dimension of our panel and 

the above discussion, the Kiviet-corrected WG estimator is the best choice.  

 

4.  Results 

Table 4 shows the results of the most parsimonious specifications of our 

analysis. In particular, we set the scene by first estimating a standard convergence 

equation including only our measure of the tourism sector. 17 See model (1) Table 4.  

 

Table 4 

 

The estimate of β implies a conditional convergence among the 72 countries of 

our sample of approximately 2% a year, which is consistent with numerous stylized 

                                                 
14 See Sequeira and Nunes (2008) for the tourism case. 
15 See Kiviet (1995), Judson and Owen (1999), Everaert and Pozzi (2007). An exception can be found in 
Hauk and Wacziarg (2004) who suggest the use of a Between estimator in the presence of measurement 
error. However, surprisingly, in their Monte Carlo analysis they do not consider the Kiviet estimator that 
is the preferred one in all other studies.  
16 In particular, these Monte Carlo studies find that the KIVIET and Anderson-Hsiao estimators 
consistently outperform alternative estimators in most cases but suggest to use the KIVIET estimator for 
smaller panels, while Anderson-Hsiao should be preferred for large panels, as the efficiency of the latter 
improves with T. 
17 The analysis is performed assuming a bias correction up to order O(1/T) and Arellano-Bond as 
consistent estimator in the first step. Results are not sensitive to the use of alternative options. Standard 
errors are calculated through bootstrapping (500 replications). 
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facts on international convergence.18 Further, the coefficient on the tourism sector turns 

out positive and significant. As said above, most previous studies confirm this result 

using shorter time series, different samples and different estimation methodologies.  

In model 2 we include our first aggregate human capital term that represents 

average years of schooling. Previous studies on tourism and growth usually find 

puzzling results on human capital with negative or non significant coefficient.19 As said 

above, this result may be explained by the use of controversial human capital indicators 

such as secondary schooling enrollment rates. Unlike previous results20, in our analysis 

the human capital variable turns out positively signed and significant, a result consistent 

with the findings suggested by most theoretical studies. Secondly, the conditional 

convergence parameter falls from 0.87 to 0.81, implying an increase in the speed of 

convergence from 2.7% per annum to 4.2%.  

In models 3 to 6, we decompose the total stock of human capital into 

components corresponding to the average years of schooling in primary, secondary and 

tertiary education attained by the countries’ labor force. We focus on different levels of 

schooling since a number of growth models suggest that higher levels of educational 

attainment should act more powerfully on growth than primary levels. In particular, in 

growth equations the analysis of the effects of the different levels of education may 

represent an indirect test of the hypothesis of the Nelson and Phelps (1966) approach 

recently further developed by Benhabib and Spiegel (1994) and (2005) and 

Vandenbussche et al. (2006) among others. In these models human capital has a 

fundamental but indirect role in the growth and catch-up process of an economy, by 

increasing the capacity to adopt and implement innovations or new technologies, and 

implicitly suggest that higher levels of education should be more relevant for growth 

than lower levels. 21 

In model 3 we include all three levels of education and find positive but non 

significant results. However, our three educational indicators are highly correlated 

(values range between 0.73 and 0.76) and this may results in large standard errors due 
                                                 
18 The Solow growth model implies that the speed of convergence, λ, can be calculated using 

€ 

λ = −
ln( ˆ β )
τ

. 

See Barro & Sala-i-Martin (2004) and Islam (1995). 
19 See Eugenio-Martin et al. (2004) and Sequeira and Nunes (2008) among others.  
20 See Sequeira and Nunes (2008). In their work, the human capital measured as secondary years of 
schooling above 25 years is not significant and often negative. 
21 See also Romer (1990) and Aghion & Howitt (1998). 
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to multicollinearity. Therefore, we introduce our human capital indicators one by one in 

the basic specification. Models (4) to (6) show that the primary school coefficient is 

positive but not significant while both secondary and tertiary education are positive and 

significant (the first at 5%, the second 10%).  

Overall, these results suggest that, unlike most previous macro studies on 

tourism and growth, which bring into question the role of human capital in development 

processes, investing in both the tourism sector and in human capital seems to positively 

influence the development of a large sample of countries. Furthermore, the coefficient 

of the tourism sector does not change significantly and is always positive and constant. 

Point estimates would imply that when tourism (measured by the ratio of international 

tourist receipts to GDP) increases by 10%, the level of per capita GDP would also 

increase by approximately 0.45%. Positive results are not new in this literature. For 

example, Brau et al (2007), using a large sample of both developed and less developed 

countries, show that an increase of 1% in the ratio of tourism receipts to GDP is 

associated with an increase of 0.05% in the annual growth rate of per-capita GDP. 

Moreover, results very similar to ours have been found in papers that focus on regional 

samples, such as Proença and Soukiazis (2008) who find that (for Greece, Italy, 

Portugal and Spain) a 10% increase in international tourism revenues generates an 

increase of approximately 0.3 percentage points in per capita income, and Fayissa et al 

(2008) that for a sample of 42 African countries find an effect of 0.4%. 

In Table 5 (models 1 to 4) we replicate the previous analysis introducing in our 

regressions an interaction term between tourism and human capital. That is, we interact 

tourism with human capital and use this as a regressor to test for the significance of 

tourism in enhancing the positive externalities associated with higher human capital 

levels. Our main regression equation now becomes: 

 

(2)      
 
 

Specifically, in the following, we introduce alternatively our four different human 

capital indicators (total human capital, primary, secondary and tertiary education) and 

their corresponding multiplicative interaction terms. To ensure that the interaction term 

does not proxy for tourism or educational levels, both of the latter variables are always 

! 

yit = " + #yit$% + &TOURISMit$% +'HKit$% +(INTER + µi +) it
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included in the regression analysis.  

Further, since it is not advisable to look at separate t statistics in models with 

interaction terms22 we also include the p-value of a chi square test on the joint 

hypothesis that the coefficients of both the interaction term and the tourism indicator 

are zero. A positive and significant coefficient on this variable would suggest that the 

role of the tourism sector is larger in countries with higher levels of human capital and 

would then indicate the presence of positive externalities of education on a low-tech 

sector such as tourism.  

 

Table 5 

 

Overall, our results confirm this interpretation. In model 1 we introduce our first 

multiplicative interaction term between tourism and our measure of average years of 

education. In Table 5 we also report (a) the joint significance test of the tourism 

variable with the interaction term and (b) the joint significance test of human capital 

with the interaction term. If we only consider separate t statistics we observe that the 

coefficient on the tourism variable becomes non significant. However, the p-value of 

the joint test implies that the coefficients on tourism and the interaction term are both 

positive and jointly significant.  

Our point estimates suggest that if a country has 5.7 years of education, that is, 

the sample mean value of our schooling variable, a 10% increase of tourism would 

imply an approximately 0.5% increase of per capita GDP. For countries with high 

levels of education, the positive effect of tourism is considerably larger: considering 12 

years of education (the highest value in our sample, corresponding to the US data) we 

observe a 0.8% impact in per capita GDP.  

Finally, when we consider the different levels of schooling (primary, secondary 

and tertiary education) we find that the variance of the impact of tourism on GDP is 

largest when we consider the interaction with secondary schooling (model 3). In this 

case, a 10% increase of tourism would imply a 0.3% increase on per capita GDP levels 

for countries with low levels of secondary schooling but a 1% increase for countries 

with high levels.  

                                                 
22 Because of (among other factors) likely multicollinearity. See Wooldridge (2003). 
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5.  Robustness: additional controls and different estimators 

This section analyzes the robustness of previous results on growth, tourism and 

human capital. First of all, we control if these are robust to the inclusion of additional 

explanatory variables. Note that, a typical problem of the empirical growth literature is 

model indeterminacy, as there is no consensus on which growth determinants ought to 

be included in a growth model. 23 Secondly, the choice of regressors is not neutral since, 

as noted by Durlauf et al. (2005), the absence of a significant relationship between 

growth and other variables in many studies may be due to the model specification and 

the use of a parsimonious specification, as we have adopted so far, may be preferable.24  

An obvious and popular choice to avoid problems of model indeterminacy is to 

replicate the structural equation of the neoclassical growth model augmented by human 

capital as proposed in Mankiw, Romer and Weil (1992) adding our variable of interest, 

that is, tourism. In this case, equation (1) has to be amended introducing two additional 

regressors: the ratio of investment to GDP and a second indicator that represents the 

sum of the population growth rate, the depreciation rate and the technology growth 

rate.25 As we show in Table 6, our main results are robust to the inclusion of these 

additional indicators.  

 

Table 6 

 

Another important control in this analysis is to introduce an indicator for the 

degree of openness in our model specification. Since tourism is an export industry26 our 

indicator could, in fact, capture the effect of exports that are recognized in both the 

theoretical and empirical literature on growth among its most important determinants. 

Results show that including the openness variable as in Table 5 (models 6 and 8) and 

Table 6 (models 2, 4, 6 and 8) does not affect our results on the effect of tourism and 
                                                 
23 Durlauf et al. (2005) list 145 variables which have been found to be statistically significant in different 
studies. 
24 Also Krueger and Lindhal (2001) suggest that the absence of a positive and significant relationship 
between growth and human capital in many studies may be due to the model specification and suggest 
the use of parsimonious specifications.  
25 As it is standard in this literature, we construct this variable as the sum between an observable variable, 
the population growth rate, and 0.05, the assumed sum of technology growth and depreciation. For more 
on this see Mankiw Romer & Weil (1992), Islam (1995) and Durlauf et al. (2005) among many others. 
26 Foreign visitors who travel to a country purchase a service, the touristic experience, of that country. 
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human capital on growth. The variable itself is never significant, while the value of the 

coefficient and the significance of our tourism and interaction term remain almost 

unaffected. 

As a final robustness check we have replicated the analysis using popular 

alternative dynamic panel data estimators, such as the simple Within Group and the 

Blundell-Bond (1998) or system-GMM estimators. The former analysis fully 

corroborates our previous one, and results are available upon request. Moreover, when 

we have replicated the analysis using the Blundell-Bond (1998) we obtain puzzling 

results that indirectly support our starting estimation strategy.  

In particular, as said in section 3, the system-GMM estimator has the advantage 

of producing consistent estimates in a dynamic panel framework characterized by both 

endogenous right hand side variables and measurement error. However, it does not 

perform well when samples are characterized by small T (as in our case) and, further, 

the potential weak instrument problem for the system GMM estimator is a well known 

issue in the dynamic panel data literature.27 It seems that these problems arise in our 

analysis since in all specifications results show strong evidence against the null 

hypothesis that the overidentifying restrictions are valid.28  

In sum, neither the use of additional controls nor the use of an alternative 

estimator significantly changes our main analysis. That is, robustness checks confirm 

our results of a positive effect of tourism and of the interaction term on per capita GDP.  

 

6.  Conclusions 

Can tourism, a low skill sector, be regarded as a good long term opportunity for 

growth and, thus represent a potential for developing countries with low human capital 

endowments? And, if the answer is yes, does this also imply that there is no role (or 

reduced one) for human capital policies?  

To investigate empirically these issues, we focus on the relationship between 

tourism, human capital and growth using a representative sample of 72 countries, both 

developed and less developed, for which we are able to obtain a balanced panel in our 

                                                 
27 See Bun and Windmeijer (2009). 
28 This estimator may be applied under very different assumptions on the endogeneity of the included 
regressors. Firstly, we have assumed tourism as the only endogenous indicator. But treating the tourism 
regressor as predetermined or the human capital term as endogenous does not make any difference. These 
results are available upon request. 
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regression analysis over the period 1980-2005.  

In general, the existing empirical evidence shows that tourism, a low tech and 

low skills sector with favorable terms of trade dynamics, may represent a valuable 

specialization strategy for growth. Further, most empirical studies on the role of tourism 

on development show puzzling results on human capital. Overall, these results seem to 

question the role of technology and human capital policies in growth processes. 

First of all, our study corroborates previous results that find the tourism sector 

indicator (measured as the ratio of international tourist receipts to GDP) to be always 

positive and significant in growth regressions. Secondly, in contrast to previous results 

on tourism and growth, human capital measured as average years of schooling is 

positively signed and significant in our analysis. In addition, we decompose the total 

stock of human capital into components corresponding to the average years of 

schooling in primary, secondary and tertiary education, and we find that both secondary 

and tertiary education indicators are positive and significant. These results suggest a 

major role for secondary schooling.  

Further, we deepen our analysis on the role of tourism and human capital on 

growth by introducing in our regressions a multiplicative interaction term between 

tourism and human capital. We find that the growth enhancing role of the tourism 

sector is larger in countries with higher aggregate levels of human capital. The variance 

of the impact of tourism on GDP is largest when we consider the interaction with 

secondary schooling. In this case results suggest that the impact of a 10% increase of 

tourism ranges from a 0.3% positive effect on per capita GDP (for countries with low 

levels of secondary schooling) to a 1% increase for countries with high human capital 

levels. Our main findings are robust to the inclusion of additional variables in the 

regression analysis and the use of different estimators.  

To sum up, our results suggest that the expansion of specific low-tech sectors, 

such as tourism, may be a valuable strategy for development. But they also suggest that 

increases in human capital endowments seem to be always beneficial - even when the 

development strategy focuses on the expansion of a (successful) low-tech sector.  
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A - FIGURES 

Figure 1: International Tourism receipts (1980-2005) 

 
Source: World Bank. 

 

 

Figure 2: GDP per capita growth rates and tourism specialization 

 
Source: World Bank Data and PWT 6.2. 
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Figure 3: GDP per capita growth rates and average years of education 
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Source: World Bank Data and PWT 6.2. 
 
 
Figure 4: Per capita GDP levels and average years of education 
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  1980-­‐2000)	
  

Source: World Bank Data and PWT 6.2.  
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B - TABLES 

 

 

Table 1: Growth rate of GDP (1980-2005): different sub-groups 

 
Source: World Bank Data and Penn World Tables 6.2. 

 

 

 

 

 

 



 

 
 

Table 2: Descriptive statistics (average values 1980-2000) 

 



 
 

 

Table 3: Hours worked by high-skilled persons engaged (share in total hours) EU15 (2005) 
 

Notes: Tourism specialization is the share of tourism (Hotels and restaurants) in gross value added in 2005. Value added is measured at current basic prices (in millions 
of Euros). Source: EU KLEMS database. 
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C – VARIABLE SOURCES AND DEFINITIONS 

Source: World Development Indicators (2004): 

• Tourism: share of international tourism receipts on GDP.  

 

Source: Penn World Tables 6.2: 

• yit: real per capita GDP, constant prices, 

• Investments: investments divided by real per capita GDP. 

• Openness: exports plus imports divided by per capita GDP.  

 

Source: Barro and Lee (2000): 

• Average HK: Average years of total education (population aged 15 and over).  

• Primary education: Average years of primary schooling (population aged 15 and over). 

• Secondary education: Average years of secondary schooling (population aged 15 and over). 

• Tertiary education: Average years of university education (population aged 15 and over). 

 

Source: EUKLEMS database (2008): 

• Share of the tourism sector (hotel and restaurant) in gross value added (2005). 	
  

• Hours worked by high-skilled persons engaged as share in total hours (2005).	
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