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Abstract
In this article, we analyse whether tourism promotes economic growth using a general dynamic
panel data model that incorporates individual and interactive fixed effects and allows for con-
temporaneous correlation in model innovations. The empirical study is based on quarterly series
of GDP and tourist arrivals for 14 European countries covering the period from 1995 to 2019.
Results indicate that the case for a positive long-run relationship between tourism and economic
growth is rather weak, being slightly stronger for the period prior to the global economic and
financial crisis from 2007 to 2010. When applying panel fractional cointegration techniques, we find
evidence in favour of the tourism-led growth hypothesis (TLGH) for the full sample mainly for
North European countries. For the pre-crisis period, on the other hand, we find evidence in favour
of the TLGH for the relevant tourist destinations Spain and France.

Keywords
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Introduction

In general, tourism exerts a positive impact on economic growth. Tourism creates employment

opportunities, enlarges the consumer markets, promotes export trade and generates foreign
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exchange earnings (Saleh et al., 2015). In 2019, the number of international tourists grew by 3.8% to

1462 million, while in Europe, tourist arrivals grew by 4%. However, the coronavirus (COVID-19)

crisis has completely changed this scenario of continuous growth of international tourism, and

large declines are expected for 2020 and 2021. Considering that many European countries such as

France, Italy and Spain receive large foreign income from international tourism, the pandemic is

expected to have a large impact on their GDP. So, a rigorous and in-depth analysis of the impact of

the tourism sector on European GDP is needed for a proper quantification of the magnitude of the

crisis. This would help policymakers and stakeholders in the tourism sector to design a recovery

plan and to avoid a larger impact from a potential worsening of the pandemic. Indeed, since the

tourism sector is highly dependent on international mobility and economic crises, it becomes crucial

to understand whether the effects of shocks on tourism are permanent or transitory and to properly

model the nexus between tourism and economic growth. The present article aims at contributing to

the extensive literature on the tourism led-growth hypothesis (TLGH) by exploring the link between

tourism and economic growth in a panel data set of countries using fractional cointegration tech-

niques. This technique has not been previously applied to explore the TLGH and can improve on

both fractional methods in a time-series context and standard cointegration methods in a panel

context.

First, it is noteworthy that standard cointegration methods might be too restrictive. In particular,

in the time-series literature, both unit root tests and cointegration analysis are known to perform

poorly in the presence of fractional integration (see, e.g. Dittman, 2000, Gil-Alana et al., 2014). In

consequence, conclusions drawn from these methods might not be appropriate. This issue is

important, insofar as the existence of a long-run relationship could then be associated with a slow

reversion to equilibrium due to the persistence of shocks. In the context of a large decline in the

tourism sector, such as the one caused by the global financial and economic crisis or the COVID-19

crisis, it is not only relevant to check the validity of techniques that quantify the impact of inbound

tourism on countries’ GDP but also the type and duration of the adjustment after a shock. Frac-

tional methods, on the other hand, are more general and flexible, have greater power against unit

roots than the standard techniques have and accommodate a slow rate of mean reversion. The

advantage of the fractional integration analysis is then that it allows exploring the degree of the

persistence of shocks to the system. Thus, it might lead to more accurate results. The only ante-

cedent in the application of fractional cointegration techniques to the TLGH is the article by Pérez-

Rodrı́guez et al. (2020). It applies fractional integration and cointegration analyses to explore the

validity of the TLGH but in a time-series context.

Second, panel data methods – in contrast to time-series methods – allow for fixed effects, that is,

idiosyncratic differences between the individual units (here, countries). Several dynamic panel

methods on large panels have been proposed, including pooled mean group estimation proposed by

Pesaran et al. (1999), fully modified ordinary least squares (OLS) estimation by Pedroni (1999,

2001, 2004) or the panel dynamic OLS estimation by Pedroni (2001) and Mark and Sul (2003), to

allow for interactions between cross sections. These methods have been applied, among others, to

analyse the link between international tourism and trade (Santana-Gallego et al., 2011). However,

this literature typically ignores cross section dependence of errors. More recently, Pesaran (2006)

proposed the common correlated effects (CCEs), and Chudik and Pesaran (2015) extended

common correlated effects estimation (DCCE) to the context of heterogeneous dynamic panel data

models which allow for cross section dependence of errors. Some recent papers have used these

approaches on tourism such as Harb and Bassil (2020) using CCE in a gravity analysis of tourism

flows and Meo et al. (2020) using DCCE to analyse water resources and tourism development in
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South Asia. Drisatkis (2012) and Mello-Sampayo and Sousa-Vale (2012) applied panel coin-

tegration methods to the analysis of the TLGH. However, as aforementioned, the persistence in

system shocks is rather inflexible with standard cointegration methods.

The recent literature on panel fractional cointegration relaxes this assumption. It, thus, com-

bines the advantages of both – allowance for heterogeneity and fixed effects via the panel structure

and more flexible persistence via fractional cointegration. In particular, the fractionally integrated

heterogeneous panel data approach proposed by Ergemen (2019) accommodates general stationary

or nonstationary long-range dependence through interactive fixed effects and innovations,

removing the necessity to perform a priori unit root or stationarity testing.

This article is the first to apply these fractional integration and cointegration techniques for

panel data to study the validity of the TLGH. Although we do not have enough data yet to quantify

the impact of the COVID-19 crisis on the tourism sector, the present research explores how the

tourism sector contributes to economic growth for a selected group of European countries and

analyses the impact of another crisis – the recent global financial and economic crisis – on the

tourism sector. To justify the adoption of strategic policies to promote tourism as a driver of

economic growth, policymakers should not only take into account the speed of adjustment towards

equilibrium but also consider whether the causal link between tourism and growth is affected by

the type of adjustment. Consequently, allowing more general persistence in the form of long

memory will help tourism operators and policymakers to develop effective planning strategies.

In particular, in the empirical analysis, we use quarterly data on inbound tourism (arrivals) and

GDP for a sample of 14 European countries for the period 1995–2019. The choice of tourist

arrivals rather than tourism expenditure is dictated by data availability. Yet, the latter might be the

better proxy for tourism activity since it takes into account idiosyncratic features such as the

duration of the stay or the type of tourism. In particular, higher expenditures may be the result of a

longer stay due to a longer distance between the origin and destination country or the type of

destinations. For instance, tourists usually spend more money in urban or cultural destinations

while the duration of the holidays is larger in beach resorts or the countryside, where tourists spend

less money. However, for the present analysis, large and homogeneous data for inbound tourism in

a selected group of European countries are only available for tourist arrivals.

The rest of this article is organized as follows. The second section reviews the literature. The

third section gives a short overview of standard integrated panel methods and describes the

fractional panel data methodology. The fourth section presents the empirical analysis and the main

results. Finally, the fifth section summarizes the main conclusions.

Literature review

The TLGH and standard econometric methods

There is a large literature on the effect of tourism on economic growth, in particular, studying the

validity of the so-called tourism-led growth hypothesis (TLGH). Much of the empirical evidence

supports the TLGH, although results are sensitive to a number of factors related to country data,

specification, estimation characteristics and time span (Comerio and Strozzi, 2019; Nunkoo et al.,

2019; Pablo-Romero and Molina, 2013).

Several econometric techniques have been used to explore the TLGH, from cross-sectional and

time-series models to panel data models, with a more global focus. Among the econometric

methods, most are time-series models and fewer are cross-sectional and panel data studies. Brida
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et al. (2016) reviewed 95 selected papers that explored the link between tourism and economic

growth among which only 12 apply panel data techniques. Indeed, the number of investigated

countries is limited and unbalanced and the analysis has been mainly applied to destinations with a

high weight of the tourism sector which exerts a positive impact on economic growth. Similarly,

Castro-Nuño et al. (2013) review 13 empirical studies of the TLGH using panel data and also agree

that there are insufficient studies applying panel data techniques. In general, the empirical liter-

ature on the TLGH is extensive in both type of analysed countries and used econometric meth-

odology. Regarding the econometric methods, the literature has employed cross-sectional models,

time-series models and panel data models (Castro-Nuño et al., 2013).

First, most of the literature on the TLGH applies time-series analysis. Many researchers have

focused on the existence of a long-run relationship between tourism and economic growth and on

studying the corresponding causality between GDP and tourism. Both long-run and causality

analyses are of strategic importance for policymakers. For example, a complementary long-run

relationship, with unidirectional causality from tourism to growth, would justify the adoption of

policies to promote tourism as a driver of economic growth (regional and/or national). In this

framework, studies using standard cointegration techniques and Granger causality tests for

Mediterranean countries are Balaguer and Cantavella-Jordá (2002) and Dritsakis (2004), among

others; and Asia and Pacific countries are Narayan and Prasad (2003), Durbarry (2004), Narayan

(2004) and Oh (2005), among others. Most of the country studies employed Granger causality tests

and provided evidence that both tourism-led growth and growth-led tourism development occurs.

However, it is noteworthy that other time-series methods have also been used to analyse the

relationship between tourism and growth, such as time-varying models (Antonakakis et al., 2015;

Balcilar et al., 2014), nonlinear models (Brida et al., 2015; Phiri, 2016; Wang, 2012), copula-based

generalized autoregressive conditional heteroskedasticity (GARCH) models (Pérez-Rodrı́guez

et al., 2015) or quantile methods (Shahzad et al., 2017). As aforementioned, the only article that

performs a fractional cointegration analysis is Pérez-Rodrı́guez et al. (2020), but in a time-series

context for a group of European countries. In their empirical exercise, they found evidence of

cointegration only in very restricted cases such as for Italy for the overall period and for Italy and

Spain for the pre-crisis period (1990–2007). Therefore, the validity of the TLGH is less clear-cut

with this methodology than with traditional cointegration analysis.

Second, only few articles apply cross-sectional techniques (see, for instance Brau et al., 2007;

Figini and Vici, 2010). In general, these studies find evidence in favour of a positive relation

between export growth and economic growth, but they fail to detect causality from one variable to

the other one due to the nature of data, that is, the absence of a time dimension.

Third, there is a growing literature applying panel data techniques since they allow exploring

the validity of the TLGH for a large group of countries and/or regions, and consequently, more

general conclusions can be drawn. So far, standard panel data methods (static and dynamic) and

panel cointegration analysis and causality analysis have been used. As example of the former,

Eugenio-Martin et al. (2004) estimated the relationship between economic growth and tourism for

Latin American countries for 1985–1998 by panel data techniques. They observe that tourism

growth is associated with economic growth only in low- and medium-income countries but not in

high-income countries. Sequeira and Nunes (2008) are the first to evaluate the worldwide impact

of tourism, using panel data techniques dealing with endogeneity and following the empirical

economic growth literature (see also Cortés-Jiménez, 2008; Fayissa et al., 2008; Holzner, 2011;

Narayan et al., 2010; Seetenah, 2011). As example of the latter, Tang and Tan (2018) test the

TLGH at a global level and obtain that tourism contributes to economic growth, but the effect
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varies across countries at different levels of income and institutional qualities. Indeed, the impact

of tourism on economic growth is larger for high-income countries. The authors found solid

empirical evidence of panel cointegration relationships between tourism development and GDP.

Lee and Chang (2008) used a heterogeneous panel cointegration technique to reinvestigate the

long-run co-movements and causal relationships between tourism development and economic

growth for Organisation for Economic Co-operation and Development (OECD) and non-OECD

countries (including those in Asia, Latin America and sub-Sahara Africa) for the 1990–2002

period. Tourism development has a greater impact on GDP in non-OECD countries than in OECD

countries. Drisatkis (2012) applies panel cointegration analysis to explore the TLGH for seven

Mediterranean countries, including France, Spain, Italy and Greece, as we do in our analysis and

finds evidence in favour of the TLGH. Salifou and Haq (2017) also apply standard panel coin-

tegration techniques to test the validity of the TLGH for 11 countries of the Economic Community

of West African States. Paramati et al. (2017) apply robust panel econometric techniques to

examine the dynamic relationships among tourism, economic growth and carbon monoxide2

emissions. All these authors obtain a positive link between tourism and economic growth.

Importantly, all these articles apply standard cointegration techniques to explore the long-run

relationship between tourism and economic growth. Thus, as previously mentioned, fractional

cointegration techniques in a panel data context have not been used to analyse the TLGH. Con-

sequently, the main contribution of this article is to provide such analysis of the long-range

dependence in the joint dynamic behaviour of GDP and tourism and, by doing so, to provide a

more accurate picture.

Both Paramati et al (2017) and Tang and Tan (2018) highlight the relevance of classifying

countries into developed and developing for a proper analysis of this issue. Indeed, Tang and Tan

(2018) obtained that the growth effect of tourism depends on the level of income of the tourist-

destination country and its institutional quality. More specifically, high-income countries’ growth

is impacted by tourism to a larger positive degree than lower income countries’ growth is. This is

due to the greater presence of tourism-related eco-system in high-income countries that could

effectively attract inbound tourists. For that reason, in our research, we focus on a set of developed

countries, specifically a selected group of European countries with different levels of tourism

development.

For the specific case of the TLGH in European countries, Mello-Sampayo and Sousa-Vale

(2012) apply likelihood-based panel cointegration techniques to examine the existence of a long-

run relationship between GDP and tourism for a panel for the period 1988–2010. Interestingly,

these authors obtained that tourism shows a long-run relationship with economic growth, but its

impact on the long-run economic growth is much smaller than suggested by its share on GDP. In

particular, tourism development has a higher impact on GDP in North than in South European

countries. Antonakakis et al. (2015) obtain, for a group of six European countries, that the tourism–

economy relationship is not stable over time for all countries in terms of both its magnitude and

direction. Moreover, they show that the above-mentioned relationship tends to exhibit a change in

its magnitude and/or direction during major economic events. Indeed, they estimate a structural

break in the tourism–economic growth link during and after the Great Recession. Consequently, it

becomes crucial to properly understand the nature of the relationship between tourism and eco-

nomic growth and the persistence of the effect after a shock, such as the COVID-19 crisis.

To conclude, most of the articles applying time-series techniques find evidence in favour of the

TLGH (Brida et al., 2016). However, the empirical estimates of the magnitude of the effect of

tourism on economic growth are mixed. This diversity might be a consequence of assuming integer
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orders in the standard integration and cointegration methods, while the equilibrium errors might in

fact be fractionally integrated, with GDP and tourism being fractionally cointegrated (Pérez-

Rodrı́guez et al., 2020). Therefore, the empirical validity of the TLGH still deserve further research

and a more detailed exploration of this topic is essential to design policy recommendations,

especially during crisis episodes.

Fractional cointegration and TLGH

Long memory, or long-range dependence, describes the correlation structure of data series presenting

long lags. In other words, long memory represents persistent temporal dependence between obser-

vations, even if they are far apart. In this case, data series are characterised by cyclical but not periodic

patterns. There exists an important body of literature on fractional cointegration methods (Gil-Alana

and Hualde, 2009). Fractional cointegration describes a long-run relationship between two trending

variables with the equilibrium error being persistent, but less so than the variables themselves.

To the best of our knowledge, only few articles have applied fractional cointegration techniques

to tourism-related data series. For example, Fischer and Gil-Alana (2009) studied fractional

cointegration between trade and tourism to analyse the association between German tourism in

Spain and German imports of Spanish wine. Since their data series have different orders of

integration and, thus, different stochastic properties, these authors proposed a method based on

long memory regression models, in which tourism was assumed to be an exogenous factor. More

recently, Pérez-Rodrı́guez et al. (2020) have explored the validity of the TLGH applying fractional

cointegration techniques. To do so, they studied the long-run relationship between GDP and tourist

arrivals, using a two-step strategy. First, they applied fractional cointegration methods and, then,

they tested the null hypothesis of no cointegration against fractionally cointegrated alternatives.

Moreover, they compared their results with those obtained using standard cointegration methods.

For the empirical analysis, they used seasonally adjusted quarterly data for GDP and tourist arrivals

for seven European countries from 1990 to 2018. Evidence of fractional cointegration was found

only in very restricted cases. Therefore, the validity of the TLGH is less clear-cut when this

methodology is applied.

Fractional panel data models have so far not been applied to tourism series. In fact, even at a

methodological level, only few articles study fractional long-range dependence in the panel data

context. Hassler et al. (2011) proposed a test for memory in fractionally integrated panels.

Robinson and Velasco (2015) employed different estimation techniques to obtain efficient infer-

ence on the memory parameter in a fractional panel setting with fixed effects. Extending the latter,

Ergemen and Velasco (2017) incorporated cross-section dependence and exogenous covariates to

estimate slope and memory parameters in a single-equation setting, which enables disclosing

possible cointegrating relationships between the unobserved independent idiosyncratic compo-

nents. More recently, Ergemen (2019) has proposed a general dynamic panel data model that

incorporates individual and interactive fixed effects allowing for contemporaneous correlation in

model innovations. The model accommodates general stationary or nonstationary long-range

dependence through interactive fixed effects and innovations, removing the necessity to per-

form a priori unit root or stationarity testing. Moreover, persistence in innovations and interactive

fixed effects allows for cointegration; this model, further, features innovations with vector-

autoregressive dynamics and accommodates deterministic trends.

In this article, we contribute to the empirical literature on the TLGH using panel data methods in

a fractional cointegration framework.
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Standard panel cointegration and fractionally integrated
heterogeneous panel data model

Standard panel cointegration model

In this section, we provide a short summary of the (standard) panel cointegration test proposed by

Pedroni (1999, 2004) and the corresponding estimator of the panel cointegration relationship

(Pedroni, 2001). The test is an extension of the Engle and Granger (1987) cointegration test to a

panel setup. In particular, allowing for heterogeneous intercepts and trend coefficients across

cross-sections, consider:

yit ¼ ai þ @it þ b
0

i0xit þ eit; i ¼ 1; :::;N ; t ¼ 1; :::; T ð1Þ

where yit is the dependent variable of order I(1) and xit is a m � 1 vector of I(1) explanatory

variables. ai is an individual-specific fixed effects and @i denotes an individual-specific trend

effect. Under the null of no-cointegration, eit is of order I(1), while under the alternative of

cointegration, it is of order I(0). The test consists in testing whether the residuals of equation (1) are

I(1) by the following auxiliary regression:

eit ¼ rieit�1 þ
Xp

j¼1
 ijDeit�j þ vit; i ¼ 1; :::;N ð2Þ

for each cross-section. The null hypothesis is ri ¼ 1, while the homogenous alternative is

ri ¼ r < 1 and the heterogeneous alternative is ri < 1 for all i. Pedroni (2001) proposes several

statistics constructed from the residuals in equation (1), all distributed as N(0,1).1

After establishing panel cointegration, the slope coefficient in the cointegration relationship

needs to be estimated. Here, we consider Pedroni’s (2001) panel dynamic ordinary least squares

(DOLS) estimator. To estimate the dynamic model in equation (1), Pedroni proposed the following

single-equation estimate of the cointegration vector: regress in each individual panel:

yit ¼ ai þ @it þ bixit þ
Xp

j¼�p

gijDxit�j þ �it
�; i ¼ 1; :::;N ; t ¼ 1; :::; T ð3Þ

where p is the number of lags and leads in the DOLS regression. This provides us with estimates of

the individual slope parameters. The next step is to average the slope coefficients and associated t

statistics over the entire panel, leading to the following group mean estimator:

b̂
�
GM ¼

1

N

XN

i¼1
ð
XT

t¼1
zitz
0
itÞ
�1
�XT

t¼1
zitðyit � �yiÞ

�2
4

3
5

tb̂
�
i
¼ ðb̂�i � b0Þ½ŝ i

�2
XT

t¼1
ðxit � �xiÞ2�

1

2

tb̂
�
GM
¼ 1ffiffiffiffi

N
p

XN

i¼1
tb̂
�
i

ð4Þ

where zit denotes the vector of regressors (including leads and lags of Dxit) and ŝ i
2 is a long-run

variance estimate of �it
� such as Newey and West (1987)’s heteroscedasticity and autocorrelation

consistent method based on the Bartlett Kernel.
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A fractionally integrated heterogeneous panel data model

In this section, we present the fractionally integrated heterogeneous panel data model proposed by

Ergemen (2019). This model features fixed effects, persistent common factors allowing for cross-

section dependence and potentially correlated persistent innovations. In this model, both regression

errors and common factors are fractionally integrated and covariates are allowed to be endogenous

through those unobserved common factors and through their innovations. Persistence arises from

fractional integration, being, thus, an alternative to dynamic autoregressive panel data models. This

fractional class of modelling nests the standard I(0) and I(1) cases and eliminates the necessity of

preliminary unit root or stationarity testing, such as it is required in autoregressive modelling.

Moreover, parameter estimates and related test statistics have standard distributions, unlike in the I(1)

case. This model extends the factor structure used by Pesaran (2006) and the corresponding CCE

estimation and extends previous work by Ergemen and Velasco (2017) insofar as it allows for con-

temporaneous correlation of the innovations and can feature factors with different memory parameters.

The general panel cointegrating regression model of Ergemen (2019) can be written as:

yit ¼ ai þ b
0

i0
xit þ li

0
f t þ Dt

�di0 e1it; i ¼ 1; :::;N ; t ¼ 1; :::; T

xit ¼ �i þ g0i f t þ Dt
�Ji0 e2it

ð5Þ

where yit is the endogenous variable, xit is a vector of potentially endogenous covariates, f t is an

m � 1 vector of unobserved common factors which is fractionally integrated of order !i (f t*Ið!iÞ),
i¼ 1, . . . , m; li; gi are vectors of factor loadings, determining the degree to which cross section units

depend on the common factors; e1it and e2it are potentially correlated covariance stationary idio-

syncratic shocks. Their short-memory dynamics are captured by a VAR(1) process. di0 denotes the

residual integration order. Ji0 denotes the memory of the defactored (unobserved) explanatory

variable. The observed series’ memory is max Ji0;maxi!if g for xit and max Ji0; di0;maxi!if g for yit.

ai and �i are covariate-specific fixed effects, and L is the lag operator.

Dd ¼
P1
j¼0

pjðdÞLj;pjðdÞ ¼ Gðj� dÞ=½Gðjþ 1ÞGð�dÞ� is the fractional filter. The parameters of

interest are b
0

i0, Ji0 and di0. A non-trivial cointegration relationship between the idiosyncratic

components of the observed variables requires that di0 < Ji0. These components, unlike the

observed variables themselves, are assumed to be independent of the regression errors. Finally, the

value of di0 that determines the asymptotic stationarity or non-stationarity of

yit � ai � b
0

i0xit � li
0
f t are di0 < 0:5 and di0 � 0:5, respectively.

The estimation of model (5) requires two steps. First, remove the fixed effects by taking first

differences:2

Dyit ¼ b
0

i0Dxit þ li
0
Df t þ Dt

1�di0 e1it; i ¼ 1; :::;N ; t ¼ 1; :::; T

Dxit ¼ g0iDf t þ Dt
1�Ji0 e2it

and, second, use a conditional sum of squares (CSS) criterion to estimate heterogeneous slope and

memory parameters, where individual time series are projected on (fractionally) differenced cross

section averages of the dependent variable and the explanatory variables, leading to generalized

least squares (GLS) type of estimates for the slope parameter. The relevant memory parameters are

then estimated by an equation-by-equation CSS approach.3
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From the slope coefficients of the individual series, the common-correlation mean-group

estimate for the panel can then be calculated as:

b̂CCMGðd̂ ; ĴÞ ¼
1

N

XN

i¼1
b̂ i0ðd̂ i; ĴiÞ

2
4

3
5

tCCMG ¼
ffiffiffiffi
N
p ðb̂CCMG � b0Þ

Ôwðd̂ ; ĴÞ1=2

ð7Þ

where d̂ ; Ĵ are parameter vectors and Owðd̂ ; ĴÞ is an estimate of the asymptotic variance–covar-

iance matrix, obtained nonparametrically based on the GLS slope estimates as:

Ôwðd̂ ; ĴÞ ¼
1

N � 1

XN

i¼1

�
b̂ i0ðd̂ i; ĴiÞ � b̂CCMGðd̂ ; ĴÞ

�
�
�
b̂ i0ðd̂ i; ĴiÞ � b̂CCMGðd̂ ; ĴÞ

�0
ð8Þ

Empirical analysis

Data

For the empirical analysis, we use quarterly data of the logarithm of international tourist arrivals

and the logarithm of GDP for a sample of 14 European countries covering the period 1995–2019.4

Data of quarterly GDP are obtained from the Quarterly National Accounts elaborated by the OECD

(2020) and refer to nominal GDP in US dollars. Data of quarterly tourist arrivals are obtained from

Eurostat (2020) and refer to tourist arrivals in hotels, holiday and other short-stay accommodation,

such as camping grounds. Both series are seasonally adjusted and expressed in logarithms. Figure 1

shows the evolution of both series. Both series feature an upward trend for all countries.

Estimation results

In this section, we investigate the long-run relationship between GDP and tourist arrivals of 14

European countries. In a first step, we analyse the relationship with standard panel cointegration

methods, and in a second step, we employ the fractional panel data method by Ergemen (2019).

Moreover, taking into account that Perles-Ribes et al. (2017) and Pérez-Rodrı́guez et al. (2020)

have shown that the global financial and economic crisis from 2007 to 2010 and the Arab spring

potentially have weakened the long-run relationship between tourism and economic growth, we

separately analyse two periods: first, the full sample (1995–2019) and, second, the sample prior to

the global economic and financial crisis (up to the second quarter of 2007).

Standard panel cointegration analysis. Here, we perform a standard cointegration analysis for the

period 1995–2019. This allows us to compare the results from the standard methodology with our

results from applying fractional cointegration techniques.

First, we perform Im et al. (2003) unit root tests (Table 1, panel A, left). The null hypothesis is a

unit root in all panels and the alternative is that some panels are stationary, allowing for different

coefficients for different panels. We choose the autoregressive (AR) order according to the akaike

information criteria (AIC) criterion (AR order up to 3) and allow for a time trend. The null of unit
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roots is not rejected at the 5% level; p value of 0.0642 for log(GDP) and p value of 0.0652 for

log(arrivals). Therefore, there is some evidence for unit roots in the series.

Second, Table 1 (panels B, C and D, left) presents results for three standard panel cointegration

tests for the full sample and for the subsample prior to the crisis. We start with the Pedroni (1999,

2004) test for panel cointegration. In line with the previous literature, log(GDP) is the dependent

variable and log(arrivals) is the potentially endogenous explanatory variable. We choose again the

order according to the AIC criterion and correct for fixed effects by cross-section demeaning.

Then, we perform the Kao (1999) and the Westerlund (2005) cointegration tests. The former

proposes five test statistics based on the augmented dickey-fuller [(A)DF] regression.5 The latter

imposes fewer restrictions with a different alternative hypothesis, namely that some but not

necessarily all panels are cointegrated.6 For the full sample, only three of the five versions of the

Kao cointegration test find evidence for cointegration.

We repeat the analysis for the sample 1995 to 2007, that is, prior to the global financial and

economic crisis. First, the Im et al. (2003) unit root test rejects the null of a unit root in all panels

(p value of 0.0035) for tourist arrivals but does not reject it for GDP (p value of 0.142) (Table 1,

panel A, right). Second, in Table 1 (panels B, C and D, right), we also include the Pedroni (1999,

2004), Kao (1999) and Westerlund (2005) panel cointegration tests for the period prior to the crisis.

Here, four of the five versions of the Kao cointegration test and the Westerlund cointegration test

find cointegration at the 5% significance level and one of the three versions of the Pedroni

cointegration test does so at the 10% level.

Table 1. Panel unit root and standard panel cointegration tests.

Period 1995–2019 Period 1995–2007

Statistic p Value Statistic p Value

Panel A: Im–Pesaran–Shin unit root test
Log(GDP) �1.520 0.0642* �1.071 0.142
Log(arrivals) �1.501 0.0652* �2.697 0.0035***

Panel B: Pedroni cointegration test
Modified Phillips–Perron t 1.0967 0.1364 1.4823 0.0691*
Phillips–Perron t �0.1405 0.4441 0.9745 0.1649
Augmented Dickey–Fuller t �0.0129 0.4948 1.0100 0.1562

Panel C: Kao cointegration test
Modified Dickey–Fuller t 1.7871 0.0370** 2.1902 0.0143**
Dickey–Fuller t 0.9353 0.1748 2.0503 0.0202**
Augmented Dickey–Fuller t 0.5532 0.2900 1.2158 0.1120
Unadjusted modified Dickey–Fuller t 2.1214 0.0169** 2.3348 0.0098***
Unadjusted Dickey–Fuller t 1.3494 0.0886* 2.2625 0.0118**

Panel D: Westerlund cointegration test
Variance ratio 0.7620 0.2230 1.8519 0.0320**

Note: In the Im et al. (2003) unit root tests, the AR order according to the AIC criterion (AR order up to 3) and a time trend

is allowed. In the Pedroni (1999, 2004) and Kao (1999) panel cointegration test, the order is chosen by AIC (between order

0 and 3) and the series are time-demeaned. In the Westerlund (2005) cointegration test, the series is time-demeaned and

the alternative is cointegration in at least some panels. The tests were performed in STATA using the commands xtunitroot

and xtcointtest, respectively.

*,** and *** denote significance at the 10%, 5% and 1% level, respectively.
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After having found some evidence for cointegration, we estimate the panel data DOLS

model (Pedroni, 2001). Table 2 provides the individual slope coefficients obtained by

dynamic OLS – with a linear trend in the cointegration relationship and two leads and lags of

the differenced explanatory variable – together with the standard errors for both periods. First,

for the overall period (Table 2, panel A), the slope coefficients are both positive and negative,

varying quite widely. The slope coefficients are significantly negative for Belgium and

Norway and significantly positive for France, Germany, Italy and Spain. The corresponding

group-mean panel dynamic ordinary least squares estimator amounts to 0.10 with a t statistic

of 3.53.7 The group mean therefore is rather low. Therefore, from the previous results, there is

some evidence of cointegration, especially for European top tourist destinations such as

France, Spain and Italy.

Table 2 (panel B) presents the individual slope estimates of the DOLS, again with time trends in

the cointegration relationship and two leads and lags, for the sample prior to the crisis. The

coefficients are significantly positive for Belgium, France, Italy, the Netherlands, Norway and

Portugal and significantly negative for Greece and Sweden. The group-mean panel dynamic

ordinary least squares estimator for the smaller sample with time demeaning and two lags and leads

is 0.26 with a t statistic of 9.33. Thus, there is a somehow stronger relationship between tourism

and economic growth prior to the crisis.

To conclude, evidence of cointegration between tourism and economic growth is found for a

selected group of European countries. In particular, we found evidence for a long-run relationship

between tourism and economic growth for the most important tourist destinations, that is, for

France, Italy and Spain. Moreover, these are countries severely affected by the pandemic, so the

Table 2. Individual DOLS estimation.

Panel A: Period 1995–2019 Panel B: Period 1995–2007

Countries b̂ i0 SEðb̂ i0Þ t stat b̂ i0 SEðb̂ i0Þ t stat

Austria 0.01 0.21 0.06 0.45 0.38 1.21
Belgium -0.26** 0.12 -2.26 0.53*** 0.14 3.72
Finland 0.81 0.54 1.49 0.03 0.31 0.09
France 0.49*** 0.09 5.51 0.31*** 0.04 7.16
Germany 0.43*** 0.12 3.55 0.09 0.12 0.77
Greece -0.35 0.64 -0.55 -0.11*** 0.03 -4.4
Italy 0.69* 0.39 1.77 0.7*** 0.07 9.54
Luxembourg 0.05 0.13 0.36 0.39*** 0.15 2.7
The Netherlands 0.21 0.24 0.86 0.26*** 0.03 8.38
Norway -1.22** 0.62 -1.96 0.74*** 0.15 4.85
Portugal -0.11 0.22 -0.5 0.49*** 0.06 7.7
Spain 0.57*** 0.13 4.39 -0.03 0.02 -1.52
Sweden 0.13 0.09 1.36 -0.23*** 0.06 -3.99
UK -0.09 0.1 -0.87 -0.01 0.01 -1.28

Note: DOLS: dynamic ordinary least squares. DOLS estimates with standard errors and t statistics. The regressions contain

lags and leads of the differenced explanatory variable as chosen by AIC and a time trend in the cointegration relationship.

The analysis was performed in STATA with the command xtcointreg.

*, ** and *** denote significance at the 10%, 5% and 1% level, respectively.
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tourism sector can play a relevant role in the recovery if proper actions are taken to ensure sanitary

measures and the safety of tourists travelling to these destinations.

However, we also found that results for the whole sample and for the sample prior to the crisis

differ, with a stronger relationship prior to the crisis. This result has been previously obtained in the

empirical literature for the case of Spain in Perles-Ribes et al. (2017). These authors concluded that

the cointegration relationship between tourism and economic growth has become less clear since

the global financial and economic crisis and the Arab spring.

Yet, as discussed in the introduction, a standard panel cointegration setup might be too

restrictive and a fractional one might lead to more accurate results. Therefore, in the next section,

we employ the panel fractional cointegration method.

Fractional panel cointegration. In this section, we estimate the fractionally integrated heterogeneous

panel data model.

First, we estimate the memory parameters for both series by Robinson (1995)’s local Whittle

(LW) estimator for bandwidths of 0.6 and 0.7. Table 3 (panel A) presents that while the memory of

log(GDP) is often above one, the one of log(arrivals) mostly is below one. For the sample before

the crisis (Table 3, panel B), the estimates vary more widely, which is not surprising, given the

rather short time series dimension, especially for a semiparametric method.

Second, we estimate the fractionally integrated heterogeneous panel data model. As afore-

mentioned, the memory of the individual series depends on the memory of the factors and the

memory of the individual defactored series. A common memory caused by the dependence on a

persistent common factor can lead to spurious regressions (Ergemen and Velasco, 2017).

Therefore, we apply the methodology of Ergemen (2019) to the data set of log(GDP) and

log(arrivals) of the 14 countries. By doing so, we can disentangle the long-run relationship of

individual countries from the one of the factors. We correct for volatility characteristics of the two

series. The methodology can accommodate up to two latent factors with potentially different

memory parameters. The factors further can feature common deterministic trends. LW estimates of

the factors are obtained from the memory estimates of the cross section averages for the two

variables. In particular, the LW estimates are 1.13 and 1.04 for bandwidths 0.6 and 0.7, respec-

tively, for log(arrivals) and 1.23 and 1.50 for log(GDP). The memory of the more persistent factor

is therefore estimated as 1.23 or 1.50, depending on the bandwidth.

Table 4 presents the results for the fractionally integrated heterogeneous panel data cointegration

model. Specifically, it contains the cointegration relationship (b̂ i0) together with its standard errors,

the memory of the defactored explanatory variable (Ĵi0), the residual integration order estimates

(d̂ i0) and the innovation correlation r̂i. As aforementioned, non-trivial cointegration requires that

d̂ i0<Ĵi0 which could be tested with a t test, t ¼ ðĴi0 � d̂ i0Þ=SEðĴi0 � d̂ i0Þ and that the estimated

slope coefficients b̂ i0 are statistically significant. Since SEðĴi0 � d̂ i0Þ depends on covðĴi0; d̂ i0Þ,
whose estimation is rather complicated, we compare instead the individual confidence intervals of

Ĵi0 and d̂ i0 and reject the null hypothesis of d̂ i0 � Ĵi0 if the confidence interval of d̂ i0 is strictly

below the one of Ĵi0.8 Table 4 includes both confidence intervals at the 10% significance level,

CI90%
Ji0

and CI90%
di0

and indicates in bold the cases in which the confidence intervals are such that the

null is rejected.

For the overall period (Table 4, panel A), three features stand out: first, the slope coefficients are

rather small and, second and more strikingly, the ones of Finland and Spain are negative. Positive

larger coefficients found elsewhere potentially might be due to the relationship between the

underlying latent factors. Finally, results differ considerably from the ones in the previous section.

Pérez-Rodrı́guez et al. 13
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Similarly, as in the last section, we calculate the mean-group estimate for the panel. From

formulas (7) and (8), b̂CCMGðd̂ ; ĴÞ ¼ �0:0035, which is very close to 0, with a standard error of

0.1105. Thus, the null of zero mean-group slopes cannot be rejected.

For the whole sample (Table 4, panel A), we find a nontrivial cointegration relationship (at the

10% level) only for Belgium, Luxembourg, and UK and for Finland and Spain (the latter both with

a negative slope coefficient). For all these countries, except Luxembourg, the residual integration

order is statistically larger than 0, thus shocks are persistent and reversion to the equilibrium is

slow. Besides, for Germany, the Netherlands and UK, the innovations are correlated (statistical

significance of r̂i), potentially due to country-specific feedback effects such as tourism-related

governmental spending, after accounting for common correlations (such as OECD or European

Union membership or being a high-income country). Therefore, contrary to what is obtained with

standard cointegration methods (Table 2), fractional cointegration is mainly found for North

European countries rather than for the Southern ones (which are the most important tourist

destinations).

For the sample prior to the crisis (Table 4, panel B), Belgium features a significant negative

relationship between tourism and economic growth and France, Germany and Spain feature sig-

nificantly positive ones. For this sample, for Belgium, France and Spain, the residual integration

order is statistically larger than 0, thus implying persistent shocks and slow reversion to the

equilibrium. Finally, the mean-group estimate for the panel is �0.0043 with a standard error of

0.1825; therefore, it is statistically not distinguishable from 0.

To conclude, using panel cointegration methods, the case for a positive long-run relationship

between tourism and economic growth is rather weak, with a slightly stronger one for the period

prior to the 2007–2010 crisis. This confirms previous findings by Pérez-Rodrı́guez et al. (2020) and

is in contrast to results using standard non-fractional methods. Therefore, the positive link between

tourist arrivals and economic growth is weaker for this group of high-income countries, and a

positive long-run nexus between tourism and economic growth more likely exists when the

economies are not suffering crises episodes. Moreover, the evidence in favour of the TLGH is less

clear for South European/Mediterranean countries, thus, confirming previous findings by Mello-

Sampayo and Sousa-Vale (2012).

Conclusions

In this article, we have analysed the long-run GDP and inbound tourism relationship in a panel data

framework, treating, in line with the empirical literature on TLGH, the former as the dependent

variable and the latter as the endogenous explanatory variable. To account for country-specific

differences, we have performed both a standard panel cointegration and a panel fractional coin-

tegration analysis. For the latter, we have applied the fractionally heterogeneous integrated panel

data system with individual stochastic components and cross-section dependence recently pro-

posed by Ergemen (2019). It allows for a cointegrated system analysis in the defactored observed

series and incorporates long-range dependence and short-memory dynamics and allows for

deterministic time trends.

The empirical study is based on a sample of 14 European countries chosen due to the availability

of sufficiently long series of tourist arrivals and GDP. More specifically, we use quarterly data from

the fourth quarter of 1995 to the fourth quarter of 2019. We have estimated the relationship between

log(GDP) and log(arrivals) using both standard panel cointegration model and panel fractionally

cointegrated models, Pedroni (1999, 2001, 2004) and Ergemen (2019), respectively.
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In both approaches, cointegration results differ for the whole sample and for the sample prior to

the crisis, with a stronger relationship prior to the crisis. Especially, in the fractionally hetero-

geneous panel data model, the case for a positive long-run relationship between tourism and

economic growth is rather weak, being slightly stronger for the period prior to this crisis. This

confirms previous findings by Pérez-Rodrı́guez et al. (2020) and Perles-Ribes et al. (2017) that the

validity of TLGH is less clear-cut during sample periods that include crisis episodes. Once enough

data are available, it would be interesting to analyse the effect on the TLGH of the COVID-19

pandemic, which, as aforementioned, has heavily impacted the tourism sector.

Moreover, when panel fractional cointegration techniques are applied for the whole sample

period, we find evidence in favour of the TLGH mainly for North European countries. This

confirms findings by Mello-Sampayo and Sousa-Valle (2012) who obtained that tourism devel-

opment has a higher impact on GDP in the North than in South. However, if we focus on the pre-

crisis period, evidence in favour of the TLGH is also obtained for the relevant tourist destinations

Spain and France. In addition, in most cases in which a long-run equilibrium exists, the reversion to

it is rather slow due to the persistence of shocks. In consequence, the efficacy of tourism policies

on economic growth is further reduced in the short term. Thus, it appears that the economic

importance of tourism especially for touristic countries has reduced. Therefore, countries with an

important tourism sector, such as Spain or France, should design strategic policies aimed at pre-

venting any decrease in tourist arrivals during crises or periods of instability. It is noteworthy that

neglecting this higher persistence can lead policymakers to wrongly assess shocks and therefore

underestimate their effect on the economic cycle.

As aforementioned, tourism expenditures might have been the better proxy for the purpose of

our analysis. In fact, this could be a reason why we found a larger impact of tourism on economic

growth in North European rather than in South European/Mediterranean countries. That is, South

European/Mediterranean countries, specialized in mass tourism, might be receiving a larger

number of tourist arrivals but expenditure per capita might not necessary be larger. In consequence,

they might need to raise tourist receipts if they want to stimulate economic growth, especially

during crises episodes. Therefore, government and stakeholders need to design policies that aim

not only at increasing inbound tourism but also at raising average spending per tourist. This issue

becomes crucial if they want to minimize the impact of the pandemic in the long term.

However, the COVID-19 crisis has completely changed this scenario of continuous growth of

international tourism. According to the World Tourism Organization (UNWTO) (2020), during the

first quarter of 2020, there was a decrease in international tourism flows by 22% worldwide and

by 19% in Europe. International tourist arrivals declined by around 60–80%, depending on

containment measures, the duration of travel restrictions and re-opening of international borders.

Consequently, the expected impact on countries’ economies is huge, putting at risk around

100–120 million of direct jobs in the tourism sector.

For the case of Europe, some of the most important tourist destinations, such as France, Italy or

Spain, are also the most affected countries by this pandemic. These countries implemented severe

lockdowns, and as a result, all of them experience dramatic GDP declines in 2020. Moreover,

European countries are open economies with sectors which are highly sensitive to disruptions in

the free movement of persons, such as the tourist industry, and with a high share of small busi-

nesses that are particularly vulnerable in this crisis. Indeed, travel and tourism were the first sectors

hit by the pandemic and, probably, will be the last ones to resume their activities. Therefore,

European countries which depend more on the tourism sector will suffer larger declines in their

economic activity.
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At the same time, having reliable data and applying appropriate econometric techniques become

crucial not only to evaluate the impact of the COVID-19 crisis but also to design policy measures to

minimize potential problems in the tourism sector. For this reason, more sophisticated and flexible

econometric techniques to analyse the impact of tourism on economic growth are welcome in the

debate about the magnitude of this unprecedented global crisis in the tourism sector. For all these

reasons, a rigorous and in-depth analysis of the impact of the tourism sector on European GDP is

needed for a proper quantification of the magnitude of this crisis. This could help policymakers and

stakeholders in the tourism sector to design a recovery plan and to avoid a larger impact from a

potential worsening of the pandemic.

As argued by Brida et al. (2016), it is widely accepted that the most adequate proxy of inbound

tourism demand is tourism expenditure, normally expressed in terms of tourism receipts. More-

over, according to Rosselló-Nadal and He (2019), estimated tourism elasticities vary depending on

whether tourist arrivals or tourism expenditures are used. Therefore, a limitation of the present

article is that we do not have a large and homogenous data set on tourism receipts for the countries

under analysis.

Finally, it would have been interesting to see differences between less homogenous countries by

incorporating a larger number of countries, covering countries from all over the world. This would

allow us to validate the TLGH for different groups of countries (classified by development level,

regions or tourism specialization). However, for such an analysis of the TLGH, homogeneous data

for a large sample of countries with a long sample period are unavailable.
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Notes

1. See Pedroni (1999) for further details.

2. Note that taking fractional differences would not exactly remove fixed effects but would instead introduce

fractional trends because of the truncation of the fractional filter leading to additional complications.

3. The individual slope and all memory parameters are
p

T consistent and asymptotically normally distrib-

uted, regardless of whether the idiosyncratic components of the observed variables are cointegrated or not.

4. The following countries are included: Austria, Belgium, Finland, France, Germany, Greece, Italy, Lux-

embourg, Netherlands, Norway, Portugal, Spain, Sweden and UK. These countries were chosen due to the

availability of a sufficiently long series of tourist arrivals. Since the methods here employed are time-series

panel methods, unlike for standard panel methods, the time series need to be sufficiently long, even more

so, since we consider fractional methods which capture persistence properties. Overall, the panel is rather

big with around 1400 observations, consisting of 25 years with 4 quarters for 14 countries.

5. See Kao (1999) for further details.

6. See Westerlund (2005) for further details.
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7. The estimation is performed in STATA with the command xtcointreg.

8. Note that this constitutes a conservative testing strategy in the sense that in absence of cointegration, the

procedure does not detect cointegration in more cases than the nominal significance level, but it might

detect it in fewer cases, potentially resulting in power losses.
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Balaguer J and Cantavella-Jordá M (2002) Tourism as a long-run economic growth factor: the Spanish case.

Applied Economics 34(7): 877–884.

Balcilar M, van Eyden R, Inglesi-Lotz R, et al. (2014) Time-varying linkages between tourism receipts and

economic growth in South Africa. Applied Economics 46: 4381–4398.

Brau R, Lanza A and Pigliaru F (2007) How fast are small tourism countries growing? Evidence from the data

for 1980-2003. Tourism Economics 13: 603–613.

Brida JG, Lanzilotta B, Pereyra JS, et al. (2015) A nonlinear approach to the tourism-led growth hypothesis:

the case of the MERCOSUR. Current Issues in Tourism 18: 647–666.
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