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ABSTRACT ARTICLE HISTORY
Tourism activity is a pivotal driver of global economic growth in an era of Received 27 November 2023
globalisation. Yet, its ecological footprints call for urgent sustainable Accepted 27 September
practices. This paper enriches intricate interconnections between tourism, 2024

economic growth, and sustainability. Novel insights bridge gaps in

; - A : . - KEYWORDS
understanding the effects of domestic and international tourism, regional TLGH; spatial
heterogeneities, and spill-over effects, focusing on Italian regions (2004- hetereogeneity; spatial panel

2019). Based on a new neoclassical model, this study integrates key FM
indicators beyond Gross Domestic Product and physical capital,
encompassing sustainability (renewable energy) and human capital within
the KLEM (Capital, Labour, Energy, Materials) specification. These
frameworks assess multifaceted dynamics and raise questions about
whether high tourism specialisation can lead to a trap for economic
growth, development and, ultimately, socio-economic inequalities.
Significantly, the research uncovers notable regional heterogeneities, and
spill-over effects, shedding light on distinct economic trajectories and
challenges, triggering the pursuit of resilience strategies. By highlighting
intricate tourism-economy-sustainability connections, this study advances
sustainable tourism understanding, urging a delicate balance between
tourism’s economic benefits and ecosystem concerns. It emphasises the
need for eco-conscious practices and economic diversification to ensure
harmonious development, aligning with the SDG agenda (UN, 2024).

1. Introduction

The analysis linking economic growth and tourism activity has evolved significantly since Balaguer
and Cantavella-Jorda’s seminal work in 2002 (Balaguer & Cantavella-Jorda, 2002). Recent literature
supports the validity of the Tourism-Led Growth Hypothesis (TLGH) and identifies new venues for
investigation (Ahmad et al., 2020; Brida et al., 2016; Eugenio-Martin & Patuelli, 2022). However,
gaps remain in understanding feedback effects, economic regional impacts, and territorial spill-
over effects (Alcald-Orddinez et al.,, 2023; Calero & Turner, 2020; Harb & Bassil, 2021; Watson &
Deller, 2022). The effects of demand segmentation are also overlooked in the literature (Falk
et al,, 2023; Harb & Bassil, 2022; Llorca-Rodriguez et al., 2021). Considering the Sustainable Develop-
ment Goals set by United Nations 2030 (SDGs; see UN, 2023, 2024; UNDP, 2023), the socio-economic
role of tourism, amongst others, has included advancements in green growth (Cardenas-Garcia &

CONTACT Hasan Engin Duran @ enginduran@iyte.edu.tr

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http:/
creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the
original work is properly cited, and is not altered, transformed, or built upon in any way. The terms on which this article has been published
allow the posting of the Accepted Manuscript in a repository by the author(s) or with their consent.


http://crossmark.crossref.org/dialog/?doi=10.1080/13683500.2024.2411706&domain=pdf&date_stamp=2024-10-18
http://orcid.org/0000-0002-8913-1239
http://orcid.org/0000-0002-0743-9943
http://orcid.org/0000-0002-2975-1786
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:enginduran@iyte.edu.tr
http://www.tandfonline.com

2 (& B.BIAGIETAL

Alcald-Ordofez, 2023; Ozcan et al., 2021) and degrowth theories (Dwyer, 2023; Fletcher et al., 2020;
Higgins-Desbiolles & Everingham, 2024).

In this paper, the traditional theoretical framework (from now on Model S), based on an augmen-
ted Cobb-Douglas function (Harb & Bassil, 2022; Kumar & Patel, 2024; Solow, 1956), is compared to a
KLEM (Capital, Labour, Energy, Materials) specification (from now on Model K) that integrates renew-
able energy consumption (Isik & Radulescu, 2017; Martial et al., 2023; Shang et al., 2023). Core econ-
omic metrics include real gross domestic product (GDP) per capita (Moreno-lzquierdo et al., 2024)
and per capita tourism overnights, with domestic tourism (Models 1) and inbound international
tourism (Model 2) serving as separate approximations of tourism specialisation (Alcald-Ordéniez
et al., 2024; Fernandez-Macho et al., 2024; Lanzilotta et al., 2024). Specifically, Model S includes phys-
ical capital (gross fixed capital formation) and human capital represented by tertiary higher edu-
cation (Harb & Bassil, 2022; Mazzola et al., 2019). Additionally, in the context of ongoing debates
about sustainable economic paradigms, Model K incorporates physical capital through renewable
energy consumption as a production input (Alcala-Ordéiez et al., 2023; Bekun et al., 2022; Brida
et al., 20233, 2023b; Ford & Olivera, 2024; Martial et al., 2023; Shan & Ren, 2023), while lifelong learn-
ing expresses human capital progress (Airey et al., 2017; Cuffy et al., 2012).

Methodologically, the analysis comprises two steps. A dynamic Mean-Group Vector Error Correc-
tion Mechanism (MGVECM; Blackburne & Frank, 2007a, 2007b) explores temporal short-run and long-
run relationships, and feedback loops, between tourism and socio-economic indicators, controlling
for regional heterogeneities, an important issue for the evaluation of tourism activity (Bassil et al.,
2023; Brandano & Crociata, 2023; Firza et al., 2023; Harb & Bassil, 2022). Spatial spill-over effects
are assessed, followed by a spatial long-run TLGH analysis using Fully Modified Ordinary Least
Squares (FMOLS). To this aim, a regional panel framework for Italy covers the time frame 2004-
2019. This country’s continuing outstanding performance, even after the pandemic turmoil
(UNWTO, 2021), is a sound setting to explore the interplay between tourism, economic growth,
and sustainability trajectories, with a regional focus in the short — and long-run (Bassil et al.,
2023). ltaly still ranks fifth in international tourism arrivals (UNWTO, 2023) and ninth out of 119
countries for development and competitiveness (WEF, 2024).

The paper bridges gaps in the literature by addressing the following research questions: Do dom-
estic and international tourism have an endogenous regional influence on socio-economic growth in
the short and long run? (RQ1). Are these relationships confirmed within an economically sustainable
framework? (RQ2). Are there any spatial spill-over effects amongst regions? (RQ3).

The structure of this paper is as follows. Section 2 presents an updated review of the relevant lit-
erature. Section 3 outlines the regional context and theoretical framework and highlights the indi-
cators employed in the analysis. Section 4 comprehensively examines the empirical findings. Section
5 discusses the most significant findings, while the final section offers concluding remarks.

2. Literature review

Within a comprehensive literature review (2014-2022), Alcala-Ordonez et al. (2023) confirm TLGH,
while less evidence for GLTH or a temporal bidirectional causality. Most studies focus on time
series (57%) or panel data (43%) (Eugenio-Martin & Patuelli, 2022), and approximately 73% used
the Granger causality test. European destinations account for 23% of the sample reviewed. Yet, in
TLGH literature, although many empirical studies exist (Balsalobre-Lorente et al., 2020; Ertugrul &
Mangir, 2013; Gholipour et al., 2020; Wong et al., 2024) several issues remain unexplored, such as
demand segment breakdown, short-run and long-run effects, feedback loops, sustainability issues,
and regional spill-over effects.

Most of the reviewed papers employ tourism receipts as the economic indicator, with less
exploration of domestic and international demand as separate issues (Ahmad et al., 2020; De la
Mata & Llano-Verduras, 2012; Goh et al., 2014; Paci & Marrocu, 2014). The positive externalities of
domestic tourists, particularly repeaters, on local economies are well-established (Meleddu et al.,
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2015), influencing regional economic growth dynamics (Cortés-Jiménez, 2008; Li et al., 2016) and
reducing inequalities (De Santana Ribeiro et al., 2023). The onset of the COVID-19 pandemic has
raised interest in understanding the impact of exogenous shocks on international tourism and poss-
ible substitution effects with domestic tourism as a more resilient demand (Falk et al., 2023). As
attention shifts to contemporary challenges, Llorca-Rodriguez et al. (2021) find the stronger pro-
poor economic ties of domestic tourism compared to the international segment. Quintana-
Romero et al. (2021) documented increased domestic, rural, and environmentally conscious tourists
in Mexico during pandemics. In Indonesia, Rahmayani et al. (2022) find that the length of stay by the
domestic segment acts as a driver of economic growth, also confirmed by Setiawati et al. (2023).
Harb and Bassil (2022) reveal significant contributions from international and domestic segments
in the EU-28 countries. While domestic tourism emerges as a key driver of regional growth, the posi-
tive impact of foreign tourism is discernible primarily in regions that have historically been desti-
nations for international visitors (Harb & Bassil, 2022).

Most studies adopt a macroeconomic perspective at a country level with a standard TLGH frame-
work (Brida et al., 2020; Kumar & Patel, 2024; Maneejuk et al., 2022; Pérez-Rodriguez et al., 2021).
Although still limited, a further thread of the macroeconomic literature integrates the standard pro-
duction function with other indicators to explore negative environmental externalities (Alcala-
Ordoénez & Segarra, 2023). Akadiri et al. (2020), through a panel of small islands, show that
tourism and economic growth positively and unidirectionally drive carbon emissions. To minimise
the tourism environmental trap, policymakers should diversify economies to address environmental
issues. Ehigiamusoe (2020) uncovers a U-shaped trend in African countries, where initial tourism
reduces degradation but later hampers growth. Liu et al. (2022) investigate tourism’s global pollution
role, revealing a nonlinear relationship. Oad et al. (2022) analyse the case of Pakistan, indicating sus-
tainable growth through VECM and temporal Granger causality. A different result is obtained for the
case of Australia by Khanal et al. (2022), who employ the number of air passengers, GDP, and other
indicators to control economic progress. While the authors confirm TLGH, in the short - and long-
run, undesirable effects on sustainable development are also addressed. Bekun et al. (2022) rec-
ommend clean, high-tech, and renewable energy-focused tourism. Sun et al. (2022) uncover a
two-way interplay in Malaysia, emphasising a sustainable path in transportation and tourism.
Indeed, these studies assess that tourism growth, especially overtourism, leads to ecosystems’
exploitation, exceeding planetary boundaries and, ultimately, deep social injustice (e.g. Fletcher
et al., 2020; Higgins-Desbiolles & Everingham, 2024).

Alcala-Orddiez and Segarra (2023) also remarked on limited research on regional TLGH (Calero
& Turner, 2020; Harb & Bassil, 2022; Rahmayani et al., 2022). Ahmad et al. (2020) report that only
6% of 100 reviewed papers employ spatial econometrics, further confirmed by Bassil et al. (2023)
in their regional literature review. In this line of research, Takahashi (2022) analyses 113 Japanese
islands, noting that coastal mega-cities attract more tourists. Watson and Deller (2022) study US
spatial heterogeneities, suggesting tailored policies based on location. Tian et al. (2022) propose a
method for 331 Chinese tourist cities, highlighting TLGH heterogeneity. De Siano and Canale
(2022) find regional interdependency in Italy, noting tourism’s beneficial effect on growth but
environmental and social detrimental effects in adjacent areas. Centinaio et al. (2023), using a
Granger causality framework, reveal the presence of TLGH and GLTH in approximately one-fifth
of Italian provinces, with nonlinearities emerging beyond a certain threshold. Notably, socio-econ-
omic resilience is also important in the presence of shocks. For example, for 135 Wenchuan earth-
quake-affected counties, through a dynamic spatial Durbin model, Zhang (2023) shows an over-
reliance on tourism activity can hamper economic growth if there is a scarce interlink with other
economic sectors.

Overall, the most recent literature provides further evidence of the TLGH hypothesis. Yet, demand
segment breakdown, regional heterogeneity, feedback loops for all the socio-economic indicators,
sustainability issues, short-run and long-run impacts, and spill-over effects are still well under-
researched (Alcald-Orddriez et al., 2023; Bassil et al., 2023).
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3. Regional setting, theoretical framework and data
3.1. The regional setting

In Italy, twenty regions comprise fifteen ordinary statute regions (OSR) and five special autonomy
regions (SSR), including, Friuli-Venezia-Giulia, Sardegna, Sicilia, Trentino Alto Adige (Bolzano and
Trento as autonomous provinces), and Valle D'Aosta. The SSRs consist of linguistic and ethnic min-
orities, as well as insularity, posing potential socioeconomic and political challenges (Meleddu &
Pulina, 2018; Woelk et al., 2008).

Since its unification in 1861, Italy has undergone disparate development. A more industrial and
manufacturing economy characterises the Centre-Northern regions, while the Southern regions
have historically experienced a less-performing economic structure, mainly based on the primary
sector (Alesina et al., 2017; European Commission, 2022; Trigilia & Burroni, 2009).

The per capita GDP captures a persistent north-south dualism, relatively stable from 2004 to 2019.
Domestic and international tourism intensity exhibits a similar spatial pattern in that it is higher in the
Centre and Northern regions, except in Lombardia and Piemonte. The Southern regions display a lower
domestic tourism intensity except for Sardegna (Figure 1). Firza et al. (2023) also confirm these features
and find a remarkable north-south dualism in well-being, society and economy.

3.2. The methods

The methodology draws from the neo-classical growth framework; in such models, per capita
income progress relies on technological progress, capital accumulation, and labour (e.g. human
capital and population growth; Lucas, 1988; Solow, 1956). As emerged from the literature review
in the regional TLGH, although several authors have employed new neo-classical model (Harb &
Bassil, 2021; Llorca-Rodriguez et al., 2021; Paci & Marrocu, 2014), most studies assume tourism uni-
formly impacts growth, overlooking potential regional variations and possible short-run and long-
run effects, as well as feedback loops amongst socio-economic and sustainability indicators (Bassil
et al., 2023).

GDP 2004 = GDP2019 » ' TDOM 2004 TDOM 2019

B s
B -2

-3sD
+1SD
B +2sp
B 30

TINT 2004 TINT 2019

Figure 1. Geographical distribution of per capita GDP and tourism indicators — domestic and international overnights per capita
(2004 versus 2019), the values are de-meaned and expressed in standard deviation (SD) units with respect to the cross-sectional mean.

Note: Values for Trentino-Alto Adige are calculated by taking the average of Bolzano and Trento Autonomous provinces, respectively.
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Hence, renewable energy is integrated into the TLGH, aligning with the comprehensive KLEM
models (Kasperowicz et al., 2020; Zemri, 2024). This extended framework endogenously identifies
economic growth drivers and addresses the ‘Solow residual’ (Hudson & Jorgenson, 1974; Kaspero-
wicz et al., 2020). Specifically, it offers a multidimensional perspective where GDP is influenced by
technology and human capital advancements and the sustainable utilisation of natural resources
and energy sources (Shan & Ren, 2023) that aligns with the SDGs.

Operationally, several steps are followed. First, the statistical features of the variables are
addressed by assessing the order of integration (Ho: Panel unit root; Hi: No panel unit root)
and cointegration (Ho: No panel cointegration; H;: Panel cointegration). The second step
employs a dynamic MGVECM (1,1) at a regional level (Bassil et al., 2023; Blackburne & Frank,
2007a, 2007b; Harb & Bassil, 2022). This method allows for exploring short-run and long-run
relationships and feedback loops between tourism and socio-economic indicators (Blackburne
& Frank, 2007a, 2007b; Pesaran et al., 1997a, 1997b; Pesaran et al., 1999; Pesaran & Smith,
1995; StataCorp, 2024). Besides, a Granger causality test (Hy: No Granger causality; Hy: Granger
causality) highlights temporal relationships at an aggregate level (Engle & Granger, 1987;
Granger, 1969; Maddala & Wu, 1999). The third step investigates spatial heterogeneities that
are still under-researched (Wei et al., 2022). Specifically, after testing for spatial spill-over
effects (Ho: No spatial correlation; H;: Spatial correlation), a spatial long-run analysis through
FMOLS is conducted for each demand segment and expanded further by using several controls
for robustness check.

3.3. The econometric specification, indicators and data

Based on the literature review, the research questions are addressed through two main relevant
functions. The first specification, Model S, explores the first research question (RQ1: Do domestic
and international tourism have an endogenous regional influence on socio-economic growth in
the short — and long-run?) and the related function is the following:

GDP = F (GFC, HED, TOU) M

The second specification, Model K, explores the second research question (RQ2: Are these endogen-
ous relationships confirmed within an economically sustainable framework?), and the function is the
following:

GDP = F (RE, LLL, TOU) (2)
The baseline equation takes the traditional dynamic form, as follows:
Inyit =a+ BiInyii—1+ ByInkis + BsInlis + B4Intou;r + BsDU: + &y (3)

where i=1,....21 regions, t =2004, ... .,2019 years.

These specifications are estimated for each demand segment: domestic tourism (Model 1) and
inbound international tourism (Model 2). Specifically, y represents real GDP per capita, reflecting
economic growth (Ahmad et al., 2020; Brida et al., 2020; Moreno-Izquierdo et al., 2024). This standard
indicator addresses the 8th SDG (‘Promotes sustained, inclusive and sustainable economic growth’)
(source: OECD, 2022; UN, 2023, 2024; UNDP, 2023; Euros, SNA, base year 2008). k represents physical
capital and comprises two distinct components. For Model S, real gross fixed asset formation per
capita (GFC; Harb & Bassil, 2021), aligns with the 9th SDG (‘Seeks to build resilient infrastructure,
promote sustainable industrialisation and foster innovation’) (EUROSTAT, 2022; OECD, 2022; ISTAT,
2022; UN, 2023, 2024; UNDP, 2023, Marotrends.net). This indicator, also named investment, encom-
passes acquiring produced assets (excluding land and natural resources) that are input in the pro-
duction process, arguably anchored to non-renewable sources. For Model K, renewable energy
consumption relative to that of total is denoted as RE (Bekun et al., 2022; Martial et al., 2023; Shan
& Ren, 2023) reflects progress toward sustainability as addressed by the 7th SDG (‘Ensure access
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to affordable, reliable, sustainable, and modern energy for all’) (UN, 2023, 2024; UNDP, 2023).
Notably, RE encompasses infrastructure and natural resources used as raw materials from various
sources (e.g. solar, wind, hydropower, bioenergy, geothermal). These two indicators off er valuable
insights to address the impact of traditional inputs and the transition towards a more sustainable
economy, respectively.

Human capital indicator | (Ahmad et al., 2020; Brida et al., 2020; Lucas, 1988; Tomasi et al., 2020)
comprises two main variables. For Model S, higher education (HED) is the quota of tertiary education
(age range 30-34) over the population with a specified education threshold (Source: EUROSTAT,
2022; ISTAT, 2022), that captures human capital accumulation (Harb & Bassil, 2022). For Model K, life-
long learning (LLL) is the participation rate in non-formal education and training in the past 12
months (source: ISTAT (2022; EUROSTAT, 2022)). These indicators intercept human capital formation
and accumulation at different education stages and job market engagement. They also relate to the
4th SDG (‘Ensure inclusive and equitable quality education and promote lifelong learning opportu-
nities for all’; UN, 2023, 2024; UNDP, 2023).

The tourism indicator comprises the following variables: the domestic overnights per capita
(TDOM) and the inbound international overnights per capita (TINT) (EUROSTAT, 2022; ISTAT,
2022). As remarked by Lanzilotta et al. (2024), in the literature, there is no consensus on the
most appropriate indicator to proxy tourism specialisation (see also, Fernandez-Macho et al.,
2024). Notably, the authors employ the per capita tourism arrivals as its proxy. Yet, tourism arri-
vals also reflect the attractiveness capacity of a destination rather than the retention capacity at a
destination. In a literature review on tourism microeconomics, Brida and Scuderi (2013) found
that length of stay is a proxy for tourism expenditure in several studies. Indeed, expenditure is
influenced by the number of visitors and the duration of their stay, although the relationship
may exhibit nonlinearity. These indicators are also relevant to the 12th SDG (‘Ensuring sustainable
consumption and production patterns’) (UN, 2023, 2024; UNDP, 2023; data source: EUROSTAT,
2022; ISTAT, 2022).

DU encompasses diverse dichotomous variables. Two dummy variables account for the global
economic crisis (d_crisis_2008; d_crisis_20012). A further set of dummies control for Italian high
and low-development groups (h_variation; |_variation) that mirror socioeconomic and geographical
heterogeneities. (see Table 1 for details).

The spatial panel FMOLS method is useful to model simultaneously the spatial dependence and
non-stationary data (Engle & Granger, 1987; Hansen, 1992a, 1992b; Hamilton, 1994; Hayashi, 2000;
IHS Markit 2017; Kao et al., 2000; Ogaki, 1993; Pedroni, 1996, 1999, 2000, 2001; Phillips & Hansen,
1990; Phillips & Loretan, 1991; Phillips & Moon, 1999; Saikkonen, 1992; Stock & Watson, 1993). We
consider Equation 1 as a baseline model. However, to incorporate spatial connectivity, pW Iny;; rep-
resents the spatial variable, the neighbouring region’s impact on the region i. The generic model
takes the following form:

Inyie = a+8Inyjr1+ pWinyie + By Inkir + By Inlie + BsIntou;r + B,DUr + &t (4)

Since this specification assumes spatial interaction in the dependent variable, it is termed the
Spatial Autoregressive model (SARM) as preferred to the Spatial Error model (SEM). The latter
only captures spatial dependence indirectly through the error term, while SARM allows a direct
interpretation of the magnitude and statistical significance of spatial effects through the p par-
ameter (Anselin, 1988). A positive and statistically significant estimated p indicates the presence
of spatial spillovers, where the economic activity (GDP) in one region affects the economic
activity in neighbouring regions i (for more details, see Anselin, 1988; Anselin et al., 1996,
2008; Anselin & Arribas-Bel, 2013; Anselin & Rey, 1991; Baltagi, 2013; Baltagi et al., 2003, 2007,
2012; Elhorst, 2003, 2010, 2014; Elhorst & Illy, 2009). Besides, the model is dynamic since it
includes a one-year lagged dependent variable (Iny;;_1), and & as an autoregressive parameter.
It represents the starting level of income that tests the convergence hypothesis across regions
(Barro & Sala-i-Martin, 1992).
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Variables Acronym Definition Source Unit
Dependent  GDP (y) per capita real GDP, in (In) National OECD (2022); ISTAT (2022) elaboration national currency
currency per head, constant on labour market data (2004-2020)
prices (Euros, SNA, at 2008) EUROSTAT (2022)

Physical & GFC Real gross fixed capital formation OECD (2022); Macrotrends LLC (2022) In (real gfcf/ pop),
human per capita by NUTS 2 regions (for Dollar/Euro currency deflator
capital information), EUROSTAT (2022); constructed:

ISTAT (2022) elaboration on labour nominal/real gdp
market data (2004-2020).
RE Quota of Renewable Energy TERNA (2022); ISTAT (2022) %
consumption elaboration on labour market data
(2004-2020), EUROSTAT (2022);
OECD (2022);
LLL Lifelong learning ISTAT (2022) elaboration on labour %
market data (2004-2020),
EUROSTAT (2022); OECD (2022);
HED Tertiary education (cluster 30-34  ISTAT (2022), elaboration on labour %
years old) market data (2004-2020),
EUROSTAT (2022); OECD (2022);
Tourism TOT Total overnights (domestic + OECD (2022); ISTAT (2022); EUROSTAT number
foreigners) per capita (2022)
TINT International tourists overnights ~ OECD (2022); ISTAT (2022); EUROSTAT number
per capita (obtained by TOT- (2022)
TDOM)
TDOM Domestic overnights per capita OECD (2022); ISTAT (2022); EUROSTAT Number
(2022)
Dummies d_crisis_2008 1 for crisis years 2008 and 2009, 0 Own construction Own elaboration
for other years
d_crisis_2012 1 for crisis years 2012-2013-2014, 0 Own construction Own elaboration
for other years
h_variation 1 for NUTS 2 with high GDP European Commission (2022, 2024)  Own elaboration
variation (i.e. Abruzzo, Bolzano,
Emilia-Romagna, Friuli-Venezia-
Giulia, Lazio, Liguria, Lombardia,
Marche, Piemonte, Trento,
Toscana, Umbria, Valle d'Aosta,
Veneto), 0 otherwise
|_variation 1 for NUTS 2 with low GDP European Commission (2022, 2024)  Own elaboration

variation (i.e. Basilicata, Calabria,

Campania, Molise, Puglia,
Sardegna, Sicilia), 0 otherwise

In this paper, the empirical analyses were implemented with Eviews 10, ‘R" open Source pro-
gramme, STATA 18 and GEODA programmes (Anselin, 2003; Anselin et al., 2009; IHS Markit, 2017;
R Core Team, 2024; StataCorp, 2024).

The details of the variables are summarised in Table 1. The variables are expressed in natural log-
arithms. Table 2 reports the Pearson pairwise correlation matrix. As expected at a regional level of
aggregation, the economic indicators tend to be highly correlated.

Table 2. Pearson pairwise correlation matrix.

Variables GDP GFC RE LLL HED TDOM TINT
GDP 1

GFC 0.924%** 1

RE 0.172%** 0.260%** 1

LLL 0.436%** 0.380%** 0.239%** 1

HED 0.302%** 0.207*** 0.221%** 0.662*** 1

TDOM 0.553%** 0.579%** 0.478%** 0.353%** 0.072 1

TINT 0.709%** 0.620%** 0.298*** 0.439%** 0.125 0.706*** 1
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4, Empirical findings
4.1. Statistical properties

An important statistical concern is related to unit root properties of panel variables. If one/more vari-
ables are non-stationary, spurious regressions will likely occur. Hence, one needs to test for unit
roots. Several types allow for different settings and assumptions (Table 3). Levin, Lin and Chiu test
accepts unique unit root procession among spatial units, whereas Im, Pesaran, Shin, ADF-Fischer
and PP-Fischer assume individual processes (Choi, 2001; Fisher, 1932; IHS Markit, 2017; Im et al.,
2003; Levin et al., 2002; Maddala & Wu, 1999). Table 3A reports the results in the levels, while
Table 3B shows the results in the first difference. Besides, both tables present the results separately
under ‘intercept, no trend’ and ‘intercept and trend’ assumptions for the panel unit root processes.
As an outcome for the levels, with a few exceptions, the unit root tests assess that most variables are
robustly non-stationary and follow an I(1) process. Yet, the tests reveal that all the first differentiated
variables are significantly and robustly stationary regardless of the deterministic components
included in the auxiliary regression. As a further step, the long-run cointegrating relationships
among I(1) variables are tested.

We perform the panel cointegration tests for all the specifications under analysis. The Kao
Residual Cointegration and Pedroni Cointegration test assess that the alternative hypothesis
holds, that is the cointegration of all variables (Table 4) (Amaluddin, 2019; Engle & Granger, 1987;
Granger, 1969; IHS Markit, 2017; Kao, 1999; Maddala & Wu, 1999; Pedroni, 1999, 2004; Phillips &
Ouliaris, 1990; Sargan, 1964). Hence, further empirical evidence shows that the data suit non-station-
ary models.

4.2. Regional heterogeneity

The next step assesses the role played by tourism specialisation in driving regional socio-economic
growth and economic sustainability. The dynamic MGVECM (1, 1) is run for all 21 Italian regions, and
a remarkable heterogeneity emerges in the short — and long-run (Tables 5 and 6) for domestic
(Model 1) and inbound international tourism (Model 2).

Table 5 presents the results for Model S and explores RQ1. One can notice that domestic
tourism significantly influences regional economic growth compared to international demand
(38% versus 24%, respectively). Overall, these findings align with Harb and Bassil (2022). Yet,
they also provide extra information on several interrelationships (RQ1). Specifically, domestic
TLGH is confirmed in the Southern regions of Basilicata (short-run), Calabria (short and long-
run), Campania (short-run) and Sicilia (long-run). Notably, Campania (short-run) and Sicilia (long-
run) also denote a bidirectional relationship (TLGH — GLTH), together with the Centre and Northern
regions of Liguria, Marche and Valle d'Aosta in the long-run. Overall, in 29% of cases, economic
growth positively and significantly impacts domestic demand (i.e. unidirectional GLTH holds).
Interestingly, international tourism is important in economic growth in the Centre and Northen
regions, as found in Harb and Bassil (2022).

On the one hand, domestic demand fuels physical capital (GFC), either with a unidirectional
impact (five regions in the short - and long-run) or with a bidirectional impact in the long-run
(four regions). On the other hand, only in three regions (namely, Abruzzo, Marche and Piemonte),
international tourism has a positive and statistically significant impact on physical capital. Arguably,
the former outcome, transversal in the country (North-South), can also be reconducted to the con-
struction sector of hospitality accommodation and, especially, second housing (Alonsopérez et al.,
2022; Biagi et al., 2015, 2016). This finding aligns with Perles-Ribes et al. (2024), who find that in a
highly touristic Spanish destination (Calp), tourism activity drives real estate growth in the long run.

Conversely, international tourism is a drive of tertiary education (HED) in six out of 21 regions
within a unidirectional relationship (of which half in the short-run) and in five regions within a
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Table 4. Residual Cointegration Test (lag 1).

Solow KLEM
Test t-Statistic t-Statistic
(Model 1, TDOM) Kao ADF —2.98*** 1.71%*
Pedroni, Phillips - Perron —4,62%%% —3.201%**
(Model 2, TINT)
Kao ADF —2.98%** —2.98%**
Pedroni, Phillips — Perron —1.99%* —3.53%%

Notes: Ho: No cointegration; Hy: All panels are cointegrated; *** p-value < 0.01; lag length = 1, individual intercept but no deter-
ministic trend involved in test.

long-run bidirectional effect. These findings further assess the role of inbound international tourism
on human development and, specifically, on education attainments (Biagi et al., 2017). Moreover, in
the long run, tertiary education exerts a relatively higher impact on international tourism in Valle
d’'Aosta (7.85), Toscana (4.69), Umbria (3.78), and Lazio (3.37). This outcome provides empirical evi-
dence on the contextual setting proposed by Tomasi et al. (2020) who unveil the role of higher edu-
cation institutions as drivers of international tourism.

Table 6 provides results for Model K and assesses RQ2. Specifically, for domestic tourism, in five
out of 21, the unidirectional TLGH holds, of which in Campania (0.27) and Lazio (0.13) in the long run,
while in Emilia Romagna (2.77), Puglia (17.66) and Valle d’Aosta (0.26) in the short run. Besides, in two
regions (namely, Abruzzo and Trento), a bidirectional relationship (TLGH and GLTH) is detected only
in the long run. For international tourism demand, a bidirectional long-run relationship is identified
in six regions: Abruzzo, Bolzano, Emilia Romagna, Piemonte, and Toscana in the Centre-North, and
Campania in the South. In the short run, this relationship is unveiled in Lazio, Sicilia and Toscana.
Interestingly, a substantial difference emerges between Model S and Model K, especially for
certain regions. As an example, Bolzano has long pursued sustainable development goals, thanks
to taxation reductions and investment in the green economy, further reinforced by the ‘Everyday
for Future’ policy based on the 2030 UN agenda (OECD, 2022, 2023; UN, 2023, 2024). Notably, in
this Italian autonomous province, with the highest ‘GDP per capita and lowest unemployment
rate’, only 7.7% of households have ‘a net equivalent income below 60% of the national median,
compared to an average of 19.5%’ in the rest of the country (OECD, 2022, 2023; UN, 2023, 2024)."
Overall, the relationship between international tourism and GDP appears stronger, especially in
the long run, in regions that pursue sustainability rather than in those reliant on non-renewable
resources (see Dogru et al., 2020).

Domestic tourism plays a positive and statistically significant role in driving renewable consump-
tion (RE) in six regions. In the long run, the outstanding impact relates to the Southern region of
Puglia (6.80), followed by Bolzano (2.45), Trento (1.48) and Lazio (1.39). However, international
tourism demand has a relatively higher impact on driving renewables. In six out of 21 regions, a bidir-
ectional relationship holds in the long run (Campania, Emilia Romagna, Piemonte, Puglia, Toscana
and Veneto), while in two regions, in the short run (i.e. Sicilia and Trento).

A further picture emerges from the relationship between tourism activity and lifelong
learning (LLL). Only Piemonte presents a long-run bidirectional relationship, with a stronger
impact from tourism demand to LLL (1.20 versus 0.98). Interestingly, domestic tourism
mainly exerts a positive and statistically significant effect in the short run, and the highest
impacts are detected in Bolzano (7.28), Emilia Romagna (5.32), Valle d’Aosta (3.12) and Friuli
Venezia Giulia (3.00).

Conversely, in Abruzzo, Emilia Romagna and Veneto, lifelong learning plays an important role in
driving international demand in the long run. Overall, lifelong learning has a relatively higher impact
on international demand than on domestic demand. This outcome also further validates the findings
for tertiary education in Model S. Hence, human capital accumulation proves to be especially impor-
tant in international tourism specialisation (Biagi et al., 2017).
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Table 5. Model S: Interrelationships tourism demand (dynamic MGVECM (1, 1); NUTS 2).

Model 1- Domestic

Model 2- International tourism

Region Short-run Long-run Region Short-run Long-run
Tourism and gross domestic production (GDP)
1. Basilicata 1. GDP < TDOM 1. GDP = TDOM 1. Abruzzo 1. GDP < TINT
(2.80) (0.96) (0.42)
2. Calabria 2. GDP < TDOM 2. GDP < TDOM 2. Emilia R. 2. GDP = TINT
(0.76) (0.46) (4.22)
3. Campania 3. GDP < TDOM 3. Liguria 3. GDP = TINT
(0.32;16.05) (3.74)
4. Emilia R. 4. GDP = DOM (2.80) 4. Marche 4. GDP < TINT 4. GDP < TINT
(0.23) (0.13; 6.21)
5. Liguria 5. GDP < TDOM 5. Piemonte 5. GDP < TINT
(0.93; 0.73) (0.41; 0.40)
6. Marche 6. GDP < TDOM 6. Umbria 6. GDP < TINT
(0.20; 4.23) (0.20; 16.1)
7. Piemonte 7. GDP « TDOM 7. Valle 7. GDP < TINT
(0.48) d'Aosta (0.03; 22.42)
8. Puglia 8.GDP = TDOM (4.57) 8. Veneto 8. GDP = TINT
(11.42)
9. Sardegna 9.GDP = TDOM (3.76)
10. Sicilia 10. GDP < TDOM
(0.37; 2.66)
11. Umbria 11. GDP = TDOM
(1.02)
12. Valle 12. GDP = TDOM 12. GDP < TDOM
d’Aosta (0.34) (0.58; 1.25)
Model 1- Domestic Model 2- International tourism
Region Short-run Long-run Region Short-run Long-run
Tourism and gross fixed capital (GFC)
1. Basilicata 1. GFC & TDOM 1. GFC < TDOM 1. Abruzzo 1. GFC < TINT
(2.89; 0.29) (7.66; 0.13) (2.39)
2. Emilia R. 2. GFC = TDOM 2. Basilicata 2. GFC = TINT (0.55)
(1.27)
3. Lazio 3. GFC <« TDOM 3. Emilia R. 3. GFC = TINT
(0.50) (1.23)
4. Liguria 4. GFC & TDOM 4. Marche 4. GFC < TINT
(3.66; 0.73) (0.23)
5. Marche 5. GFC <« TDOM 5. Piemonte 5. GFC < TINT
(1.06) (0.65)
6. Molise 6. GFC < TDOM
(0.42)
7.Piemonte 7. GFC « TDOM
(0.41)
8. Puglia 8. GFC « TDOM
(0.74)
9. Sardegna 9. GFC = TDOM (3.76) 9. GFC < TDOM
(0.71; 1.37)
10. Sicilia 10. GFC = TDOM
(1.92)
11. Trento 11. GFC = TDOM
(2.66)
12. Umbria 12. GFC = TDOM
(0.45)
13. Valle 13. GFC = TDOM
d'Aosta (1.27)
14. Veneto 14. GDP = TDOM 14. GFC < TDOM
(0.54) (2.12; 1.25)
Model 1- Domestic Model 2- International tourism
Region Short-run Long-run Region Short-run Long-run
Tourism and tertiary education (HED)
1. Basilicata 1. HED &« TDOM 1. HED & TDOM 1. Basilicata 1. HED < TINT
(2.91) (1.04; 0.96) (5.28)

(Continued)
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Table 5. Continued.

Model 1- Domestic Model 2- International tourism
Region Short-run Long-run Region Short-run Long-run
2. Lombardia 2. HED = TDOM (0- 2. Emilia R. 2. HED = TINT 2. HED < TINT
15) (0.27) (1.82; 0.52)
3. Puglia 3. HED < TDOM 3. Friuli 3. HED TINT (0.36)
(2.37; 0.38)
4. Sardegna 4, HED < TDOM (1- 4. HED < TDOM 4. Lazio 4. HED = TINT
05) (1.24; 0.75) (3.37)
5. Sicilia 5.HED = TDOM (1.49) 5. HED < TDOM 5. Lombardia 5. HED < TINT
(13.47; 0.07) (0.53; 0.51)
6. Valle 6. HED < TDOM 6. Puglia 6. HED TINT (0.70)
d’Aosta (2.53)
7.Veneto 7.HED = TDOM (0.25) 7.Sardegna 7.HED TINT (0.23)
8. Sicilia 8. HED < TINT
(0.55; 1.36)
9. Toscana 9. HED < TINT
(0.25; 4.69)
10. Umbria 10.HED < TINT 10. HED = TINT
(0.12) (3.78)
11. Valle 11. HED < TINT
d'Aosta (0.11; 7.85)
12. Veneto 12.HED < TINT
(0.18)

Notes: in parenthesis, the first figure is the overall effect of tourism demand (either domestic (TDOM) or international (TINT)) on
each of the indicators under analysis, only based on a statistically significant and positive coefficient (at time t and t_;, respect-
ively) of at least 5%; bold: the overall effect of tourism on each of the relevant indicator; not bold: the impact of each relevant
indicator on tourism demand; italic: a bidirectional effect holds.

4.3. Granger causality

A further analysis assesses Granger causality within a dynamic MGVECM (1,1). Comprehensive results
are provided in the Appendix (Tables A1.AP and A2.AP). Regarding domestic demand, Model S does
not reveal any statistically significant short-run Granger causality relationships. Conversely, in Model
K, domestic tourism influences GDP and renewable energy growth, albeit with a negative coefficient
on the first lag. This result has also been found by Harb and Bassil (2022) for some lItalian regions,
although the authors have not disentangled the short-run and long-run effects. Both model specifi-
cations reveal strong long-run temporal causality, with the GDP equation exhibiting the fastest
convergence.

The results for international demand are detailed in Table A2.AP. In the short run, Model S
shows a positive unidirectional Granger causality from GDP growth to tourism demand. Addition-
ally, Model K presents long-run strong temporal causality in all equations except for the renew-
able energy (RE) equation. The tertiary education (HED; - 1.384) and lifelong learning (LLL; —
1.037) equations present the fastest convergence, corroborating the findings obtained for the indi-
vidual regions.

4.4. Local indicators of spatial association (LISA)

Possible spatial spill-over effects are identified (RQ3) by employing GEODA program (Anselin, 2003;
Anselin et al., 2009). We plot the main variables of interest (in demeaned form), that is, the per capita
real GDP and domestic and international tourists (i.e. TDOM and TINT). The evolution is exemplified
for the initial and the end year (i.e. 2004 and 2019, respectively). We apply Moran’s | test to unveil the
overall degree of spatiality (Moran, 1950; Rey & Montouri, 1999). A Moran scatterplot that depicts a
steeper positive (negative) slope represents a high spatial positive (negative) association. Spatial
positive (negative) association in spatial econometrics refers to the tendency for nearby locations
to have similar (dissimilar) values for a given variable (Anselin, 1988; Moran, 1950; Rey & Montouri,
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Table 6. Model K: Interrelationships Tourism demand (MGVECM, 1, 1, NUTS2).

Model 1- Domestic Model 2- International tourism
Region Short-run Long-run Region Short-run Long-run
Tourism and gross domestic product (GDP)
1. Abruzzo 1. GDP < TDOM (0.20; 1. Abruzzo 1. GDP < TINT (0.22;
4.83) 4.38)
2. Campania 2. GDP <« TDOM 2. Bolzano 2. GDP < TINT (0.01;
(0.27) 4.83)
3. Lazio 3. GDP <« TDOM 3. Campania 3. GDP = TINT (3.17) 3. GDP < TINT (0.11;
(0.13) 7.97)
4. Emilia R. 4. GDP < TDOM 4. Emilia R. 4. GDP < TINT (0.27;
(2.77) 2.88)
5. Puglia 5. GDP < TDOM 5. Friuli 5. GDP = TINT (2.61)
(17.66)
6. Trento 6. GDP < TDOM (0.26; 6. Lazio 6. GDP < TINT (0.37)
3.88)
7. Valle 7. GDP <« TDOM 7. Piemonte 7. GDP < TINT (0.13;
d’Aosta (0.26) 6.60)
8. Puglia 8. GDP = TINT (1.89)
9. Sicilia 9. GDP < TINT (0.51;
3.64)
10. Toscana 10. GDP < TINT (0.59; 10. GDP < TINT (0.06;
37.53) 16.19)
11. Trento  11. GDP = TINT (20.38)
Model 1- Domestic Model 2- International tourism
Region Short-run Long-run Region Short-run Long-run
Tourism and renewable energy (RE)
1. Bolzano 1. RE < TDOM (2.45) 1. Campania 1. RE & TINT (0.76;
1.04)
2. Lazio 2. RE < TDOM (1.39) 2. Emilia R. 2. RE & TINT (2.32;
0.33)
3. Molise 3. RE <« TDOM (4.18) 3. Lazio 3. RE < TINT (1.11)
4. Puglia 4. RE < TDOM (6.80) 4. Piemonte 4. RE < TINT (0.75;
1.22)
5. Trento 5. RE < TDOM (1.48) 5. Puglia 5. RE < TINT (1.08) 5. RE < TINT (4.64;
0.22)
6. Valle 6. RE < TDOM (1.17) 6. Sicilia 6. RE < TINT (1.52;
d'Aosta 0.29)
7. Toscana 7. RE < TINT (0.18;
5.39)
8. Trento 8. RE < TINT (4.88;
2.49)
9. Veneto 9. RE < TINT (0.39;
2.45)
Model 1- Domestic Model 2- International tourism
Region Short-run Long-run Region Short-run Long-run
Tourism and lifelong learning (LLL)
1. Bolzano 1. LLL < TDOM(7.28) 1. Abruzzo 1. LLL = TINT (0.38)
2. EmiliaR. 2. LLL < TDOM(5.32) 2. Emilia R. 2. LLL < TINT(2.80) 2. LLL = TINT (1.15)
3. Friuli 3. LLL < TDOM(3.00) 3. Lazio 3. LLL < TINT(0.81)
4. Lazio 4. LLL < TDOM(0.39) 4. Puglia 4, LLL < TINT(1.40)
5. Molise 5. LLL < TDOM 5. Sicilia 5. LLL = TINT (0.36) 5.LLL < TINT(0.98;
(0.93;2.43) 0.90)
6. Piemonte 6. LLL < TDOM (1.20; 6. Toscana 6. LLL < TINT(0.76;
0.98) 1.19)
7. Sicilia 7. LLL <« TDOM(1.92) 7. Trento 7. LLL < TINT(1.25;
6.05)
8. Toscana 8. LLL < TDOM(1.91) 8. Veneto 8. LLL = TINT (2.22)
9. Valle 9. LLL <« TDOM(3.12)
d’Aosta

Notes: in parenthesis, the first figure is the overall effect of tourism demand (either domestic (TDOM) or international (TINT)) on
each of the indicators under analysis, only based on a statistically significant and positive coefficient of at least 5%; bold: the
overall effect of tourism on each of the relevant indicator; not bold: the impact of each relevant indicator on tourism demand;
italic: a bidirectional effect holds.
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1999). An increase in the Moran statistic, a measure of spatial autocorrelation, indicates a stronger
spatial pattern of association between neighbouring locations, whether positive or negative
(Anselin, 1988; Moran, 1950; Rey & Montouri, 1999). This suggests a heightened importance of
spatial effects in the analysis, highlighting the need for accounting for spatial dependencies when
interpreting results and making policy recommendations. Regarding the spatial weight matrix, the
k-nearest neighbours’ scheme is adopted, along with inverse distance (Anselin, 1988; Burridge & Fin-
gleton, 2010; Herrera-Gomez et al., 2012). The Global Moran | shows a strongly positive spatial associ-
ation in the per capita GDP (Figure 2). The Moran | statistic rose from 0.69 in 2004 to 0.721 in 2019.
The spatiality is moderate in the domestic and international tourism variables. TDOM had a Moran |
statistic of 0.034 in 2004, which rose to 0.405 in 2019. Similarly, the TINT variable had a Moran | stat-
istic of 0.367 in 2004, which decreased to 0.071 in 2019.

We also apply a LISA analysis to reveal the heterogeneous local spatial clusters (Anselin, 1995; Rey &
Montouri, 1999). Through the Local Moran'’s | analyses, we produced maps for the three variables; of
interest for 2004 and 2019 (Anselin, 1995; Rey & Montouri, 1999). The LISA results confirm the north—
south spatial dualism in income and international tourism intensity. In per capita GDP, Local Moran | in
Figure 3 shows a strong high-high club in Northern regions and low-low club in Southern regions that
mirror the heterogeneous socioeconomic characteristics of the two macro-areas. Such a remarkable
dualism further confirms Firza et al. (2023). Regarding the domestic tourism variable, we observe no
distinct spatial clubs. However, regarding the international tourism intensity, we observe a low-low
club in the Southern regions and a high-high club in the Northeastern regions.

4.5. Spatial Lagrange multiplier (LM) tests

Spatial autocorrelation that may be present in the panel regression model is a crucial matter in esti-
mation. The spatial panel regression is applied in several studies investigating regional growth deter-
minants (Crescenzi & Rodriquez-Pose, 2012; Islam, 1995, 2003). In case spatiality is evident, driven by
several substantial and nuisance factors, OLS estimation is likely to give misleading results, it is also
important to distinguish the source of spatial dependence that may be observed in dependent vari-
able or error terms (Anselin, 1988). To test the severity of spatial autocorrelation, we apply LM tests to
the panel regression (i.e. Equation 3 for models S and K, and domestic and international tourism,
respectively). We apply two LM tests: LM-error and LM-lag-test: the former assumes spatial connec-
tivity in errors, while the latter considers it in the dependent variable. Besides, we use pooling, fixed
effect and random effect models as competitive specifications (Anselin, 1988; Anselin & Arribas-Bel,
2013; Anselin & Rey, 1991; Anselin et al., 1996, 2008; Baltagi, 2013; Baltagi et al., 2003, 2007, 2012;
Elhorst, 2003, 2010, 2014; Elhorst & llly, 2009). We programmed and performed the tests in the R
SPLM package (Bivand et al., 2021, 2023; Millo & Piras, 2012; R core team, 2024). Regarding spatial
weights, we use a raw standardised matrix of inverse distance. The matrix has been calculated as
follows (Anselin, 1988; Burridge & Fingleton, 2010; Herrera-Gomez et al., 2012). Firstly, coordinates
of the Italian NUTS 2 regions, based on their largest city, were obtained from Geodatos (2022).
Hence, a distance matrix (in 21 x 21 form) between these largest cities was computed with the R
Geosphere package (Hijmans, 2022; Hijmans et al., 2022). Finally, we calculated the inverse distance
and standardised it in Excel.

The spatial autocorrelation tests indicate significant spatial autocorrelation regardless of the
regression and test type (Table 7). It is significant for all models and the two test specifications.
Hence, one has to incorporate such spatial dependence in regression analysis to avoid misleading
results.

4.6. Spatial panel FMOLS Estimation

As an outcome of the FMOLS, tourism specialisation generally has a heterogeneous impact on econ-
omic growth. When sub-modals (S and K) are considered, only international tourism (TINT) in model S
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Figure 3. LISA Maps.

and domestic tourism (TDOM) in model K present positively statistically significant coefficients,
although the effect is not strong (Tables 8 and 9).

One-year lagged GDP impact is captured by 6 as an autoregressive parameter; the coefficient is
positively and highly significant. Its value is around 0.8 < 1, indicating a decline in regional disparities
and the tendency for regional convergence. This outcome aligns with the 8th SDG. Besides, the
spatial indicator p is positively significant, indicating spill-over of growth among the neighbouring
regions (Odeleye et al., 2022).

Traditional physical and human capital also prove to strongly impact the Italian economy, confi-
rming the disaggregated results. Regarding physical capital, the accumulation of real gross fixed
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Table 7. Spatial LM Tests, N = 336.

Modal S Tourism variable: TDOM

Model Type Pooling Fixed Effect Random Effect
LM-lag 12.413%** 83.056*** 12.413%**
LM-error 494.65%** 341.26%%* 494.65%**
Model 2 Tourism variable: TINT

Model Type Pooling Fixed Effect Random Effect
LM-lag 7.6132%** 81.737%*** 7.6132%%*
LM-error 452.07%** 288.7%** 452.07%%*
Modal K Tourism variable: TDOM

Model Type Pooling Fixed Effect Random Effect
LM-lag 12.038*** 121.6%** 12.038***
LM-error 801.86%** 595.95%** 801.86***
Model 2 Tourism variable: TINT

Model Type Pooling Fixed Effect Random Effect
LM-lag 11.785%** 128.71%** 11.785%**
LM-error 800.64*** 549.18*** 800.64***

Notes; Ho: No spatial correlation; Hy: Spatial correlation; *** p-value < 0.01, ** p-value < 0.05, *** p-value < 0.01.

asset formation per capita (GFC in Model S) positively influences the economy (Harb & Bassil, 2021).
Yet, no impact is detected for renewable energy consumption (Model K). Hence, the 7th SDG (afford-
able and clean energy) is still lagging and challenging for the Italian economy, at least across the
time under investigation. Furthermore, higher education (HED, Model S) and lifelong learning (LLL,
Model K) also have a positive and substantial impact on the Italian economy. These human
capital indicators align with the 4th SDG, but with a different level of skills and also as a continuous
process of acquiring novel and flexible skills often developed through on-the-job training. Adapting
to changes within a dynamic environment is pivotal for the economy (Van Laar et al., 2017). Besides,
the global financial crisis is negatively significant. All the results are congruent with the more parsi-
monious specification, which signals robustness.

4.7. Robustness checks

Following the European Commission classification (2022), the same models have been estimated
controlling for the two different regional clusters: high and low variation (Table 1) (European Com-
mission, 2022, 2024). The Southern regions rely relatively more on domestic and international
tourism; all tourism variables have a positive and highly significant impact. Moreover, the positive
influence of the tourism variable is at a relatively lower magnitude for the developed regions
(Tables 10 and 11). A positive and statistically significant coefficient consistently holds for all the
other explanatory variables, but renewable energy consumption (RE) further assesses the findings’
robustness.

As a further robustness check, a non-linear specification is incorporated by adding the squared
term of the tourism variable to the regression specification in Equation 3 separately for models S

Table 8. Panel FMOLS Model with Spatial lag of dependent variable (GDP, 2004-2019), Model S.

Model 1 p-value Model 2 p-value
Domestic Tourism International Tourism

GDP(-1) 0.822%** 0.000 0.805%** 0.000
SL_GDP 0.169%** 0.000 0.172%** 0.000
GFC 0.028%*** 0.001 0.034%** 0.000
HED 0.020%*** 0.003 0.015** 0.032
d_crisis_2008 —0.044%** 0.000 —0.043%** 0.000
d_crisis_2012 —0.025%** 0.000 —0.025%** 0.000
TDOM 0.009 0.353
TINT 0.013** 0.045

Statistical significance at *** 1%; ** 5%; * 10%; N = 294.
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Table 9. Panel FMOLS Model with Spatial lag of dependent variable (GDP, 2004-2019). Model K.

Model 1 p-value Model 2 p-value
Domestic Tourism International Tourism

GDP(-1) 0.8674*** 0.0000 0.8681%*** 0.0000
SL_GDP 0.1950%** 0.0000 0.2000%** 0.0000
RE —0.0024 0.4085 —0.0044 0.1665
LLL 0.0177%** 0.0010 0.0137** 0.0150
d_crisis_2008 —0.0408*** 0.0000 —0.0400%** 0.0000
d_crisis_2012 —0.0232%** 0.0000 —0.0235%** 0.0000
TDOM 0.0179* 0.0526
TINT 0.0100 0.1147

Statistical significance at *** 1%; ** 5%; * 10%; N = 294.

Table 10. Panel FMOLS Model with Spatial lag of dependent variable (GDP; 2004-2019), Model S.

Model 1 Model 2 Model 1 Model 2
high variation high variation low variation low variation

Variable Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
GDP(-1) 0.944*** 0.000 0.925%** 0.000 0.955%** 0.000 0.938*** 0.000
SL_GDP 0.027** 0.011 0.038 0.002 0.029%* 0.025 0.036%* 0.010
GFC 0.023%*** 0.004 0.030%*** 0.000 0.009 0.358 0.020* 0.055
HED 0.027%** 0.001 0.037%** 0.000 0.020%* 0.049 0.027%** 0.008
d_crisis_2008 —0.034*** 0.000 —0.033%*** 0.000 —0.013%** 0.000 —0.012%** 0.000
d_crisis_2012 —0.020*** 0.000 —0.019*** 0.000 —0.009*** 0.001 —0.008*** 0.000
TDOM 0.007** 0.017 0.007** 0.016

TINT 0.005%** 0.005 0.006%** 0.004

Table 11. Panel FMOLS Model with Spatial lag of dependent variable (GDP; 2004-2019), Model K.

Model 1 Model 2 Model 1 Model 2
high variation high variation low variation low variation

Variable Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
GDP(-1) 0.972%** 0.000 0.979*** 0.000 0.967*** 0.000 0.963*** 0.000
SL_GDP 0.023** 0.022 0.017 0.126 0.029** 0.019 0.034** 0.010
RE —0.004** 0.024 —0.003 0.100 —0.003* 0.098 —0.002 0.333
LLL 0.023%*** 0.000 0.020%*** 0.001 0.019** 0.027 0.017** 0.043
d_crisis_2008 —0.033%** 0.000 —0.032%** 0.000 —0.013%*** 0.000 —0.012%** 0.000
d_crisis_2012 —0.020%*** 0.000 —0.027%** 0.000 —0.008*** 0.001 —0.009%*** 0.001
TDOM 0.008*** 0.004 0.009*** 0.007

TINT 0.003 0.182 0.006*** 0.007

Notes: Statistical significance at the * (10%), ** (5%) and *** (1%), N = 294.

and K (see Appendix Tables A3.AP and A4.AP). In general, the non-linearity is rejected except for one
specification (i.e. model S and domestic tourism). Notably, the remainder coefficients consistently
confirm previous outcomes, which supports further estimation robustness.

5. Discussion

This paper examines the interplay between tourism, economic growth, and sustainable develop-
ment within the Italian regional context. Socio-economic indicators, aligned with the UN 2030
SDGs, expand upon the TLGH literature by exploring complex dynamics associated with domestic
and international demand specialisation. The TLGH posits that tourism can stimulate economic
growth, yet it often overlooks regional heterogeneities, feedback loops, and sustainability concerns
(Alcala-Ordoénez et al., 2023). Alternative perspectives, such as those advocating for balanced
regional development strategies and degrowth theories, challenge this traditional framework.
These new theoretical advances address the importance of ad hoc policies that integrate sustainable
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practices and promote social equity across regions (Dwyer, 2023; Firza et al., 2023; Fletcher et al.,
2020; Higgins-Desbiolles & Everingham, 2024).

The theoretical settings proposed in this paper are grounded in a robust empirical framework.
Unit root tests confirm that most panel variables, although initially non-stationary, become
stationary by first differencing. Their 1(1) nature is further validated by the cointegration
tests, ensuring the robustness of the dynamic MGVECM (1,1) models, that prevent spurious
regressions.

A significant divergence emerges between domestic and international tourism segments, high-
lighting their heterogeneous influence on socio-economic indicators in the traditional TLGH
(RQ1). The findings further validate that domestic tourism significantly drives economic growth
in several Northern and Southern regions, confirming the TLGH (Harb & Bassil, 2022). Notably,
a long-run bidirectional relationship between tourism and growth emerges in regions like
Liguria, Marche, Sicilia and Valle d’Aosta, suggesting that economic growth also stimulates dom-
estic demand. In contrast, international tourism predominantly fuels economic growth in the
Centre-North regions, aligning with the findings of Harb and Bassil (2022). These regions also
have high GDP variation (European Commission, 2022, 2024) and robust agglomeration econom-
ies. Hence, it is likely that the influence of tourism on growth becomes self-reinforcing thanks also
to spillover effects from inbound origin visitors (e.g. business, education, sport and cultural
tourism).

Besides, there is empirical evidence that several Italian regions, from North to South, rely on tra-
ditional physical capital, also linked to the second-home construction sector that especially serves
domestic tourism (Perles-Ribes et al., 2024). Arguably, in regions with restricted agglomeration and
lower dynamism, tourism activity’s capacity to steer the overall economy remains limited, primarily
manifesting through traditional channels, such as the construction sector. Such an outcome also
aligns with previous research. Dogru et al. (2020) find that Italy can be associated with other OECD
tourist destinations that rely on non-renewable energy, deforestation, and inefficient equipment pro-
ducts to support mass tourism. Land use with illegal construction is often associated with tourism-
driven coastline settings where local institutions cannot contrast formal and informal market press-
ures (Troisi, 2022). In these settings, localised economic distortions may arise, including increased
demand for goods and services and inflationary pressures, potentially straining natural resources
and exacerbating socio-economic inequalities (Alonsopérez et al., 2022; Biagi et al., 2015, 2016).

Hence, this empirical analysis (Model S) indicates potential drawbacks of tourism specialisation,
echoing concerns regarding the ‘Dutch disease’ and natural resource curse (Calero & Turner, 2020;
Corden & Neary, 1982; Deng et al., 2014; Deng & Ma, 2016; Ghalia & Fidrmuc, 2018; Gylfason, 2001; Gyl-
fason et al., 1999; Gylfason & Zoega, 2001; Jiao et al., 2019; Llorca-Rodriguez et al., 2021; Santos & Vieira,
2020). While tourism can bring economic benefits (e.g. job creation, revenues, infrastructure), over-
reliance on tourism activity may suppress other more diversified and resilient sectors, limiting inno-
vation. For Australia, Schmallegger and Carson (2010) unveil that tourism in remote central regions is
locked into a ‘staples trap’. Tourism as a single activity is vulnerable to bust phases and shutdowns, hin-
dering adaptation to changing trends. The tourism trap can add to cultural commodification and unre-
versible environmental degradation, as tourism growth can compromise cultural integrity and drive
ecosystem exploitation. This vulnerability is worsened when a region lacks economic diversification,
making it more vulnerable to the adverse effects of endogenous and exogenous shocks.

Yet, when exploring the alternative KLEM specification (Model K), the role of sustainable practices
in reinforcing the TLGH emerges (RQ2). Regions like Bolzano and Trento offer compelling examples
of balanced pro-environment economies. With the highest GDP per capita and the lowest unemploy-
ment rates in Italy, they exhibit strong long-term relationships between tourism and economic
growth only within a sustainability setting. Specifically, the empirical findings indicate that, in the
long run, Trento relies more on domestic tourists, while Bolzano depends on international visitors,
particularly from neighbouring countries (see Brida & Giuliani, 2013; OECD, 2022, 2023). This
outcome suggests that these autonomous provinces can serve as benchmarks for regions with



20 (&) B.BIAGIETAL.

low GDP growth variation over time, primarily located in the south of Italy (European Commission,
2022, p. 2024). Integrating sustainable strategies across various sectors of the welfare state, such as
transport, land use, and education, would enhance long-term socio-economic benefits.

Although tourism is a low-technology, labour-intensive sector (Colacchio & Vergori, 2022), the
empirical analysis emphasises the severity of education in different parts of life and the job
market. Indeed, higher education and related activities have a critical influence on enhancing
tourism activity, especially international flows (RQ1, RQ2). Soft-hard skills and knowledge spil-
lovers can promote cultural understanding and adaptability. Investing in education becomes
pivotal for fostering resilient, inclusive, and environmentally tourism-dependent economies
(see also Biagi et al, 2017; Tomasi et al., 2020 for a theoretical contextualisation). The present
research also complements Chattopadhyay et al. study’s mixed results for a panel of 133
countries over more than two decades. The authors encourage further research within specific
geographical clusters to establish the nexus between human capital development and tourism
activity. Besides, as highlighted by Ali et al. (2023), in the case of Italy, educated and wealthier
individuals, particularly among younger demographics, are more environmentally conscious.

6. Conclusions

This study contributed to the tourism and economic growth discourse by integrating sustainability
considerations into traditional economic models and addressing best practices. Remarkable
regional heterogeneities emerged within the socio-economic interrelationships in the short and
long run.

The empirical findings suggest that regions investing in sustainable practices and education at all
life stages may drive more sustainable trajectories while attracting tourism flows. Policy implications
to achieve a long-run sustainable path include a more holistic vision and the need for reforms in local
institutions to drive pro-ecosystem innovation. Policymakers should consider alternative perspec-
tives to formulate comprehensive strategies that balance socio-economic and forthcoming ecosys-
tem challenges. Integrating education and lifelong learning into tourism policies to manage scarce
resources would ensure equitable growth benefits within host communities while mitigating nega-
tive externalities on ecosystems as a shared value maximisation objective. Regions like Bolzano and
Trento prove that pro-environmental balanced economies can succeed economically while reducing
social inequalities. This outcome aligns with the green growth theory that seeks to harmonise econ-
omic growth with environmental sustainability through innovation, CO2 reduction policies and
efficient resource use. The spatial spill-over effects and spatial heterogeneity detected in the
impact of tourism also highlight the interconnectedness of regions. This outcome suggests that
regional policies must account for these dynamics to maximise tourism benefits while mitigating
shared environmental challenges.

Future research should explore alternative theories, such as degrowth, for tourism-driven econ-
omies with a multidisciplinary perspective. Empirically, diverse socio-economic and environmental
metrics would capture other influencing indicators that can better address ecological limits and
social well-being over economic growth as pursued by the degrowth framework (e.g. waste/recy-
cling management, freshwater usage, common resources regulations, community involvement).
Besides, the theoretical setting may be generalised further by comparative studies, and the
potential for cooperative regional policies and cross-border initiatives should be further explored
(OECD, 2022, 2023).

Note

1. Source of the statement: OECD (2023) https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/11/
a-territorial-approach-to-the-sustainable-development-goals-in-bolzano-bozen-italy_d14219ee/fb8e8ee0-en.pdf.


https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/11/a-territorial-approach-to-the-sustainable-development-goals-in-bolzano-bozen-italy_d14219ee/fb8e8ee0-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/11/a-territorial-approach-to-the-sustainable-development-goals-in-bolzano-bozen-italy_d14219ee/fb8e8ee0-en.pdf

CURRENT ISSUES IN TOURISM e 21

Acknowledgement

Bianca Biagi and Manuela Pulina acknowledge the support by Fondazione di Sardegna (grant 2022-2023), Fondo di
Ateneo UNISS 2020, DM 737/2021 resources 2021-2022 and Programma di Sviluppo Dipartimenti di Eccellenza
2023-2027.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Bianca Biagi (2 http://orcid.org/0000-0002-8913-1239
Hasan Engin Duran (2 http://orcid.org/0000-0002-0743-9943
Manuela Pulina (2 http://orcid.org/0000-0002-2975-1786

References

Ahmad, N., Menegaki, A. N., & Al-Muharrami, S. (2020). Systematic literature review of tourism growth nexus: An over-
view of the literature and a content analysis of 100 most influential papers. Journal of Economic Surveys, 34(5),
1068-1110. https://doi.org/10.1111/joes.12386

Airey, D., Cuffy, V. V., & Papageorgiou, G. C. (2017). Lifelong learning and tourism education. In V. V. Cuffy, D. Airey, & G. C.
Papageorgiou (Eds.), Lifelong learning for tourism (pp. 3-14). Routledge.

Akadiri, S. S., Lasisi, T. T., Uzuner, G., & Akadiri, A. C. (2020). Examining the causal impacts of tourism, globalization, econ-
omic growth and carbon emissions in tourism island territories: Bootstrap panel granger causality analysis. Current
Issues in Tourism, 23(4), 470-484. https://doi.org/10.1080/13683500.2018.1539067

Alcala-Ordénez, A., Brida, J. G., & Cardenas-Garcia, P. J. (2023). Has the tourism-led growth hypothesis been confirmed?
Evidence from an updated literature review. Current Issues in Tourism, 1-37. https://doi.org/10.1080/13683500.2023.
2272730

Alcala-Ordoiez, A., Brida, J. G., Cardenas-Garcia, P. J., & Segarra, V. (2024). Tourism and economic development: A panel
data analysis for island countries. European Journal of Tourism Research, 36, 3615-3615. https://doi.org/10.54055/ejtr.
v36i.3308

Alcald-Ordéfez, A., & Segarra, V. (2023). Tourism and economic development: A literature review to highlight main
empirical findings. Tourism Economics, 13548166231219638. https://doi.org/10.1177/13548166231219

Alesina, A., Tabellini, G., & Trebbi, F. (2017). Is Europe an optimal political area? (No. w23325). National Bureau of
Economic Research. https://www.nber.org/papers/w23325

Ali, A., Esposito, L., & Gatto, A. (2023). Energy transition and public behavior in Italy: A structural equation modelling.
Resources Policy, 85, 103945. https://doi.org/10.1016/j.resourpol.2023.103945

Alonsopérez, M. J., Brida, J. G., & Rojas, M. L. (2022). Second homes: A bibliometric analysis and systematic literature
review. Journal of Tourism, Heritage & Services Marketing, 8(1), 16-26. https://doi.org/10.5281/zenod0.6581499

Amaluddin, A. (2019). The nexus between poverty, education and economic growth in Indonesia. Economics
Development Analysis Journal, 8(4), 345-354. https://doi.org/10.15294/edaj.v8i4.34130

Anselin, L. (1988). Spatial econometrics: Methods and models. In Luc Anselin (Ed.), Studies in operational regional science
book series, 4 (pp. 1-284). Springer. https://doi.org/10.1007/978-94-015-7799-1

Anselin, L. (1995). Local indicator of spatial association - LISA. Geographical Analysis, 27(2), 93-115. https://doi.org/10.
1111/j.1538-4632.1995.tb00338.x

Anselin, L., & Arribas-Bel, D. (2013). Spatial fixed effects and spatial dependence in a single cross-section. Papers in
Regional Science, 92(1), 3-18. https://doi.org/10.1111/j.1435-5957.2012.00480.x

Anselin, L., Bera, A. K, Florax, R., & Yoon, M. J. (1996). Simple diagnostic tests for spatial dependence. Regional Science
and Urban Economics, 26(1), 77-104. https://doi.org/10.1016/0166-0462(95)02111-6

Anselin, L., Le Gallo, J., & Jayet, H. (2008). Spatial panel econometrics. In L. Matyas & P. Sevestre (Eds.), The econometrics of
panel data (3rd ed., pp. 625-660). Springer Berlin Heidelberg.

Anselin, L., & Rey, S. (1991). Properties of tests for spatial dependence in linear regression models. Geographical Analysis,
23(2), 112-131. https://doi.org/10.1111/j.1538-4632.1991.tb00228.x

Anselin, L., Syabri, I, & Kho, Y. (2009). Geoda: An introduction to spatial data analysis. In Manfred M. Fischer & Arthur
Getis (Eds.), Handbook of applied spatial analysis: Software tools, methods and applications (pp. 73-89). Springer
Berlin Heidelberg.

Balaguer, J., & Cantavella-Jorda, M. (2002). Tourism as a long-run economic growth factor: The Spanish case. Applied
Economics, 34(7), 877-884. https://doi.org/10.1080/00036840110058923


http://orcid.org/0000-0002-8913-1239
http://orcid.org/0000-0002-0743-9943
http://orcid.org/0000-0002-2975-1786
https://doi.org/10.1111/joes.12386
https://doi.org/10.1080/13683500.2018.1539067
https://doi.org/10.1080/13683500.2023.2272730
https://doi.org/10.1080/13683500.2023.2272730
https://doi.org/10.54055/ejtr.v36i.3308
https://doi.org/10.54055/ejtr.v36i.3308
https://doi.org/10.1177/13548166231219
https://www.nber.org/papers/w23325
https://doi.org/10.1016/j.resourpol.2023.103945
https://doi.org/10.5281/zenodo.6581499
https://doi.org/10.15294/edaj.v8i4.34130
https://doi.org/10.1007/978-94-015-7799-1
https://doi.org/10.1111/j.1538-4632.1995.tb00338.x
https://doi.org/10.1111/j.1538-4632.1995.tb00338.x
https://doi.org/10.1111/j.1435-5957.2012.00480.x
https://doi.org/10.1016/0166-0462(95)02111-6
https://doi.org/10.1111/j.1538-4632.1991.tb00228.x
https://doi.org/10.1080/00036840110058923

22 (&) B.BIAGIETAL

Balsalobre-Lorente, D., Driha, O. M., Bekun, F. V., & Adedoyin, F. F. (2020). The asymmetric impact of air transport on
economic growth in Spain: Fresh evidence from the tourism-led growth hypothesis. Current Issues in Tourism, 24
(4), 503-519. https://doi.org/10.1080/13683500.2020.1720624

Baltagi, B. H. (2013). Econometric analysis of panel data (5th ed.). Wiley.

Baltagi, B. H., Feng, Q., & Kao, C. (2012). A Lagrange multiplier test for cross-sectional dependence in a fixed effects panel
data model. Journal of the Econometrics, 170(1), 164-177. https://doi.org/10.1016/j.jeconom.2012.04.004

Baltagi, B. H., Song, S. H., & Koh, W. (2003). Testing panel data regression models with spatial error correlation. Journal of
Econometrics, 117(1), 123-150. https://doi.org/10.1016/S0304-4076(03)00120-9

Baltagi, B. H., Song, S. H., Yung, B. C., & Koh, W. (2007). Testing for serial correlation, spatial autocorrelation and random
effects using panel data. Journal of Econometrics, 140(1), 5-51. https://doi.org/10.1016/j.jeconom.2006.09.001

Barro, R. J., & Sala-i-Martin, X. (1992). Convergence. Journal of Political Economy, 100(2), 223-251. https://doi.org/10.
1086/261816

Bassil, C., Harb, G., & Al Daia, R. (2023). The economic impact of tourism at regional level: A systematic literature review.
Tourism Review International, 27(2), 159-175. https://doi.org/10.3727/154427223X16717265382840

Bekun, F. V., Adedoyin, F. F., Lorente, D. B., & Driha, O. M. (2022). Designing policy framework for sustainable develop-
ment in next-5 largest economies amidst energy consumption and key macroeconomic indicators. Environmental
Science and Pollution Research, 29(11), 16653-16666. https://doi.org/10.1007/s11356-021-16820-z

Biagi, B., Brandano, M. G., & Caudill, S. B. (2016). Tourism and house prices in Italy: A latent class approach. Tourism
Economics, 22(5), 964-978. https://doi.org/10.5367/te.2015.0470

Biagi, B., Brandano, M. G., & Lambiri, D. (2015). Does tourism affect house prices? Evidence from Italy. Growth and
Change, 46(3), 501-528. https://doi.org/10.1111/grow.12094

Biagi, B., Ladu, M. G., & Royuela, V. (2017). Human development and tourism specialization. Evidence from a panel of
developed and developing countries. International Journal of Tourism Research, 19(2), 160-178. https://doi.org/10.
1002/jtr.2094

Bivand, R., Millo, G., & Piras, G. (2021). A review of software for spatial econometrics in R. Mathematics, 9(11), 1276.
https://doi.org/10.3390/math9111276

Blackburne, F. E., & Frank, M. W. (2007a). Estimation of nonstationary heterogeneous panels. The Stata Journal, 7(2),
197-208. https://doi.org/10.1177/1536867X0700700204

Blackburne, F. E., & Frank, M. W. (2007b). XTPMG: Stata module for estimation of nonstationary heterogeneous panels.
Statistical Software Components $456868, Boston College Department of Economics.

Brandano, M. G., & Crociata, A. (2023). Cohesion policy, tourism and culture in Italy: A regional policy evaluation.
Regional Studies, 57(4), 763-779. https://doi.org/10.1080/00343404.2022.2106365

Brida, J. G., Cardenas-Garcia, P. J., & Segarra, V. (2023a). An empirical exploration of the dynamics in tourism and econ-
omic development: Regional analysis in Italy. Scienze Regionali, 1-20. https://doi.org/10.14650/108249

Brida, J. G., Cortes-Jimenez, |., & Pulina, M. (2016). Has the tourism-led growth hypothesis been validated? A literature
review. Current Issues in Tourism, 19(5), 394-430. https://doi.org/10.1080/13683500.2013.868414

Brida, J. G., Ford, L., & Olivera, M. (2023b). Research progress, trends, and updates on the relationship between tourism,
economic growth and energy consumption: A bibliometric analysis. Journal of Policy Research in Tourism, Leisure and
Events, 1-28. https://doi.org/10.1080/19407963.2023.2228542

Brida, J. G., & Giuliani, D. (2013). Empirical assessment of the tourism-led growth hypothesis: The case of the tirol—
sudtirol—trentino europaregion. Tourism Economics, 19(4), 745-760. https://doi.org/10.5367/te.2013.0317

Brida, J. G., Gomez, D. M., & Segarra, V. (2020). On the empirical relationship between tourism and economic growth.
Tourism Management, 81, 104131. https://doi.org/10.1016/j.tourman.2020.104131

Brida, J. G., & Scuderi, R. (2013). Determinants of tourist expenditure: A review of microeconometric models. Tourism
Management Perspectives, 6, 28-40. https://doi.org/10.1016/j.tmp.2012.10.006

Burridge, P., & Fingleton, B. (2010). Bootstrap inference in spatial econometrics: The J-test. Spatial Economic Analysis, 5
(1), 93-119. https://doi.org/10.1080/17421770903511346

Calero, C., & Turner, L. W. (2020). Regional economic development and tourism: A literature review to highlight future
directions for regional tourism research. Tourism Economics, 26(1), 3-26. https://doi.org/10.1177/1354816619881244

Cérdenas-Garcia, P. J., & Alcala-Ordorez, A. (2023). Tourism and development: The impact of sustainability—compara-
tive case analysis. Sustainability, 15(2), 1310. https://doi.org/10.3390/s5u15021310

Centinaio, A., Comerio, N., & Pacicco, F. (2023). Arrivederci! An analysis of tourism impact in the Italian provinces.
International Journal of Hospitality & Tourism Administration, 24(4), 563-589. https://doi.org/10.1080/15256480.
2021.2025187

Choi, I. (2001). Unit root tests for panel data. Journal of International Money and Finance, 20(2), 249-272. https://doi.org/
10.1016/50261-5606(00)00048-6

Colacchio, G., & Vergori, A. S. (2022). GDP growth rate, tourism expansion and labor market dynamics: Applied research
focused on the Italian economy. National Accounting Review, 4(3), 310-328. https://doi.org/10.3934/NAR.2022018

Corden, W. M., & Neary, J. P. (1982). Booming sector and de-industrialisation in a small open economy. The Economic
Journal, 92(368), 825-848. https://doi.org/10.2307/2232670


https://doi.org/10.1080/13683500.2020.1720624
https://doi.org/10.1016/j.jeconom.2012.04.004
https://doi.org/10.1016/S0304-4076(03)00120-9
https://doi.org/10.1016/j.jeconom.2006.09.001
https://doi.org/10.1086/261816
https://doi.org/10.1086/261816
https://doi.org/10.3727/154427223X16717265382840
https://doi.org/10.1007/s11356-021-16820-z
https://doi.org/10.5367/te.2015.0470
https://doi.org/10.1111/grow.12094
https://doi.org/10.1002/jtr.2094
https://doi.org/10.1002/jtr.2094
https://doi.org/10.3390/math9111276
https://doi.org/10.1177/1536867X0700700204
https://doi.org/10.1080/00343404.2022.2106365
https://doi.org/10.14650/108249
https://doi.org/10.1080/13683500.2013.868414
https://doi.org/10.1080/19407963.2023.2228542
https://doi.org/10.5367/te.2013.0317
https://doi.org/10.1016/j.tourman.2020.104131
https://doi.org/10.1016/j.tmp.2012.10.006
https://doi.org/10.1080/17421770903511346
https://doi.org/10.1177/1354816619881244
https://doi.org/10.3390/su15021310
https://doi.org/10.1080/15256480.2021.2025187
https://doi.org/10.1080/15256480.2021.2025187
https://doi.org/10.1016/S0261-5606(00)00048-6
https://doi.org/10.1016/S0261-5606(00)00048-6
https://doi.org/10.3934/NAR.2022018
https://doi.org/10.2307/2232670

CURRENT ISSUES IN TOURISM e 23

Cortés-Jiménez, |. (2008). Which type of tourism matters to the regional economic growth? The cases of Spain and Italy.
International Journal of Tourism Research, 10(2), 127-139. https://doi.org/10.1002/jtr.646

Crescenzi, R., & Rodriquez-Pose, A. (2012). Infrastructure and regional growth in the European Union. Papers in Regional
Science, 91(3), 487-513. https://doi.org/10.1111/j.1435-5957.2012.00439.x

Cuffy, V., Tribe, J., & Airey, D. (2012). Lifelong learning for tourism. Annals of Tourism Research, 39(3), 1402-1424. https://
doi.org/10.1016/j.annals.2012.02.007

De la Mata, T., & Llano-Verduras, C. (2012). Spatial pattern and domestic tourism: An econometric analysis using inter-
regional monetary flows by type of journey. Regional Science, 91(2), 437-471. https://doi.org/10.1111/j.1435-5957.
2011.00376.x

De Santana Ribeiro, L. C,, Santos, G. F. D., & Takasago, M. (2023). Does domestic tourism reduce regional inequalities in
Brazil? Current Issues in Tourism, 26(20), 3255-3260. https://doi.org/10.1080/13683500.2022.2126965

De Siano, R, & Canale, R. R. (2022). Controversial effects of tourism on economic growth: A spatial analysis on Italian
provincial data. Land Use Policy, 117, 106081. https://doi.org/10.1016/j.landusepol.2022.106081

Deng, T., & Ma, M. (2016). Booming tourism industry and urban economic growth: Blessing or curse for China’s major
tourist cities? Tourism Economics, 22(5), 1161-1168. https://doi.org/10.5367/te.2015.0475

Deng, T., Ma, M., & Cao, J. (2014). Tourism resource development and long-term economic growth: A resource curse
hypothesis approach. Tourism Economics, 20(5), 923-938. https://doi.org/10.5367/te.2013.0325

Dogru, T., Bulut, U., Kocak, E., Isik, C., Suess, C., & Sirakaya-Turk, E. (2020). The nexus between tourism, economic growth,
renewable energy consumption, and carbon dioxide emissions: Contemporary evidence from OECD countries.
Environmental Science and Pollution Research, 27(32), 40930-40948. https://doi.org/10.1007/s11356-020-10110-w

Dwyer, L. (2023). Tourism degrowth: Painful but necessary. Sustainability, 15(20), 14676. https://doi.org/10.3390/
su152014676

Ehigiamusoe, K. U. (2020). Tourism, growth and environment: Analysis of non-linear and moderating effects. Journal of
Sustainable Tourism, 28(8), 1174-1192. https://doi.org/10.1080/09669582.2020.1729164

Elhorst, J. P. (2003). Specification and estimation of spatial panel data models. International Regional Sciences Review, 26
(3), 244-268. https://doi.org/10.1177/0160017603253791

Elhorst, J. P. (2010). Spatial panel data models. In M. M. Fischer & A. Getis (Eds.), Handbook of applied spatial analysis,
software tools, methods and applications (pp. 377-407). Springer-Verlag.

Elhorst, J. P. (2014). Spatial econometrics, from cross-sectional data to spatial panels, Springer briefs in regional science
(Springer) book series.

Elhorst, J. P, & llly, A. (2009). A simultaneous equations model with interaction effects in y, x and €, and a spatial refor-
mulation of Okun’s law. Ill world conference of spatial econometrics, Barcelona. http://www.ub.edu/sea2009.com/
Papers/25.pdf

Engle, R. F., & Granger, C. W. J. (1987). Co-integration and error correction: Representation, estimation, and testing.
Econometrica, 55(2), 251-276. https://doi.org/10.2307/1913236

Ertugrul, H. M., & Mangir, F. (2013). The tourism-led growth hypothesis: Empirical evidence from Turkey. Current Issues in
Tourism, 18(7), 633-646. https://doi.org/10.1080/13683500.2013.868409

Eugenio-Martin, J. L., & Patuelli, R. (2022). Panel data models in tourism research: Innovative applications and methods.
Tourism Economics, 28(5), 1348-1354. https://doi.org/10.1177/13548166221115784

Falk, M., Hagsten, E., & Lin, X. (2023). Uneven domestic tourism demand in times of pandemic. Tourism Economics, 29(3),
596-611. https://doi.org/10.1177/13548166211059409

Fernandez-Macho, J., Gonzélez, P., & Virto, J. (2024). How specialized are coastal tourism destinations in Europe? Journal
of Destination Marketing & Management, 31, 100856. https://doi.org/10.1016/j.jdmm.2024.100856

Firza, N., Antonucci, L., Crocetta, C., d'Ovidio, F. D., & Monaco, A. (2023). Spatial analysis to investigate the relationship
between tourism and wellbeing in Italy. Social Indicators Research, 1-17. https://doi.org/10.1007/s11205-023-03234-2

Fisher, R. A. (1932). Statistical methods for research workers (4th ed.). Oliver & Boyd.

Fletcher, R., Mas, I. M., Romero, A. B., & Blazquez-Salom, M. (Eds.). (2020). Tourism and degrowth: Towards a truly sustain-
able tourism. Routledge.

Ford, L., & Olivera, M. (2024). On the empirical link between tourism, economic growth and energy consumption: The
case of Uruguay. Journal of Policy Research in Tourism, Leisure and Events, 1-17. https://doi.org/10.1080/19407963.
2024.2338765

Ghalia, T., & Fidrmuc, J. (2018). The curse of tourism? Journal of Hospitality & Tourism Research, 42(6), 979-996. https://
doi.org/10.1177/1096348015619414

Gholipour, H. F., Tajaddini, R., & Andargoli, A. E. (2020). The long run and short run impact of international tourists’ retail
shopping on domestic retail sale. Current Issues in Tourism, 24(3), 297-303. https://doi.org/10.1080/13683500.2020.
1732882

Goh, C,, Li, H., & Li, M. (2014). A comparative analysis of domestic and international tourism spatial distribution: Trends
and impacts. Journal of China Tourism Research, 10(4), 388-413. https://doi.org/10.1080/19388160.2014.906933

Granger, C. W. J. (1969). Investigating causal relations by econometric models and cross-spectral methods.
Econometrica, 37(3), 424-438. https://doi.org/10.2307/1912791


https://doi.org/10.1002/jtr.646
https://doi.org/10.1111/j.1435-5957.2012.00439.x
https://doi.org/10.1016/j.annals.2012.02.007
https://doi.org/10.1016/j.annals.2012.02.007
https://doi.org/10.1111/j.1435-5957.2011.00376.x
https://doi.org/10.1111/j.1435-5957.2011.00376.x
https://doi.org/10.1080/13683500.2022.2126965
https://doi.org/10.1016/j.landusepol.2022.106081
https://doi.org/10.5367/te.2015.0475
https://doi.org/10.5367/te.2013.0325
https://doi.org/10.1007/s11356-020-10110-w
https://doi.org/10.3390/su152014676
https://doi.org/10.3390/su152014676
https://doi.org/10.1080/09669582.2020.1729164
https://doi.org/10.1177/0160017603253791
http://www.ub.edu/sea2009.com/Papers/25.pdf
http://www.ub.edu/sea2009.com/Papers/25.pdf
https://doi.org/10.2307/1913236
https://doi.org/10.1080/13683500.2013.868409
https://doi.org/10.1177/13548166221115784
https://doi.org/10.1177/13548166211059409
https://doi.org/10.1016/j.jdmm.2024.100856
https://doi.org/10.1007/s11205-023-03234-2
https://doi.org/10.1080/19407963.2024.2338765
https://doi.org/10.1080/19407963.2024.2338765
https://doi.org/10.1177/1096348015619414
https://doi.org/10.1177/1096348015619414
https://doi.org/10.1080/13683500.2020.1732882
https://doi.org/10.1080/13683500.2020.1732882
https://doi.org/10.1080/19388160.2014.906933
https://doi.org/10.2307/1912791

24 (&) B.BIAGIETAL.

Gylfason, T. (2001). Natural resources, education, and economic development. European Economic Review, 45(4-6),
847-859. https://doi.org/10.1016/S0014-2921(01)00127-1

Gylfason, T., Herbertson, T. T., & Zoega, G. (1999). A mixed blessing: Natural resources and economic growth.
Macroeconomic Dynamics, 3(2), 204-225. https://doi.org/10.1017/51365100599011049

Gylfason, T., & Zoega, G. (2001). Natural resources and economic growth: the role of investment’, Discussion Paper No
2743, CEPR, London.

Hamilton, J. D. (1994). Time series analysis. Princeton University Press.

Hansen, B. E. (1992a). Efficient estimation and testing of cointegrating vectors in the presence of deterministic trends.
Journal of Econometrics, 53(1-3), 87-121. https://doi.org/10.1016/0304-4076(92)90081-2

Hansen, B. E. (1992b). Tests for parameter instability in regressions with I(1) processes. Journal of Business and Economic
Statistics, 10, 321-335. https://doi.org/10.1198/073500102753410381

Harb, G., & Bassil, C. (2021). Harnessing cross-region disparities to assess the impact of tourism on regional growth in
Europe. Current Issues in Tourism, 24(11), 1491-1504. https://doi.org/10.1080/13683500.2020.1829566

Harb, G., & Bassil, C. (2022). Regional growth, domestic and foreign tourism in NUTS regions: New insights from the old
continent. Journal of Travel Research, 61(2), 279-298. https://doi.org/10.1177/0047287520979673

Hayashi, F. (2000). Econometrics. Princeton University Press.

Herrera-Gomez, M., Mur Lacambra, J., & Ruiz Marin, M. (2012). Selecting the most adequate spatial weighting matrix: A
study on Criteria. MPRA working paper. https://mpra.ub.uni-muenchen.de/73700/1/MPRA_paper_73700.pdf

Higgins-Desbiolles, F., & Everingham, P. (2024). Degrowth in tourism: Advocacy for thriving not diminishment. Tourism
Recreation Research, 49(1), 215-219. https://doi.org/10.1080/02508281.2022.2079841

Hudson, E. A, & Jorgenson, D. W. (1974). US energy policy and economic growth, 1975-2000. The Bell Journal of
Economics and Management Science, 5, 461-514. https://doi.org/10.2307/3003118

Im, K. S., Pesaran, M. H., & Shin, Y. (2003). Testing for unit roots in heterogeneous panels. Journal of Econometrics, 115(1),
53-74. https://doi.org/10.1016/50304-4076(03)00092-7

Isik, C., & Radulescu, M. (2017). Investigation of the relationship between renewable energy, tourism receipts and econ-
omic growth in Europe. Statistika: Statistics & Economy Journal, 97(2), 85-94.

Islam, N. (1995). Growth empirics: A panel data approach. The Quarterly Journal of Economics, 110(4), 1127-1170. https://
doi.org/10.2307/2946651

Islam, N. (2003). What have we learnt from the convergence debate? Journal of Economic Surveys, 17(3), 309-362.
https://doi.org/10.1111/1467-6419.00197

Jiao, S., Gong, W., Zheng, Y., Zhang, X., & Hu, S. (2019). Spatial spill-over effects and tourism-led growth: An analysis of
prefecture-level cities in China. Asia Pacific Journal of Tourism Research, 24(7), 725-734. https://doi.org/10.1080/
10941665.2019.1630454

Kao, C. (1999). Spurious regression and residual-based tests for cointegration in panel data. Journal of Econometrics, 90
(1), 1-44. https://doi.org/10.1016/50304-4076(98)00023-2

Kao, C., & Chiang, M. H. (2000). On the estimation and inference of a cointegrated regression in panel data. In B. H.
Baltagi (Ed.), Nonstationary panels, panel cointegration and dynamic panels, 15 (pp. 179-222). Elsevier.

Kasperowicz, R, Bilan, Y., & Streimikiené, D. (2020). The renewable energy and economic growth nexus in European
countries. Sustainable Development, 28(5), 1086-1093. https://doi.org/10.1002/sd.2060

Khanal, A., Rahman, M. M., Khanam, R., & Velayutham, E. (2022). Exploring the impact of Air transport on economic
growth: New evidence from Australia. Sustainability, 14(18), 11351. https://doi.org/10.3390/su141811351

Kumar, N. N., & Patel, A. (2024). Modelling structural breaks in the tourism-led growth hypothesis. Current Issues in
Tourism, 27(5), 701-709. https://doi.org/10.1080/13683500.2023.2245954

Lanzilotta, B., Scaglione, M., & Segarra, V. (2024). Unraveling the links between development, growth, and tourism
specialization. A country-panel analysis using self-organizing maps. Tourism Economics, 13548166241246295.
https://doi.org/10.1177/135481662412462

Levin, A, Lin, C. F,, Chu, C,, & Slan, J. (2002). Unit root tests in panel data: Asymptotic and finite-sample properties.
Journal of Econometrics, 108(1), 1-24. https://doi.org/10.1016/50304-4076(01)00098-7

Li, H., Chen, J. L, Li, G., & Goh, C. (2016). Tourism and regional income inequality: Evidence from China. Annals of Tourism
Research, 58(c), 81-99. https://doi.org/10.1016/j.annals.2016.02.001

Liu, Z., Lan, J,, Chien, F.,, Sadig, M., & Nawaz, M. A. (2022). Role of tourism development in environmental degradation: A
step towards emission reduction. Journal of Environmental Management, 303, 114078. https://doi.org/10.1016/j.
jenvman.2021.114078

Llorca-Rodriguez, C. M., Chica-Olmo, J., & Jurado, A. C. C. (2021). The effects of tourism on EU regional cohesion: A com-
parative spatial cross-regressive assessment of economic growth and convergence by level of development. Journal
of Sustainable Tourism, 29(8), 1319-1343. https://doi.org/10.1080/09669582.2020.1835930

Lucas, E. R. (1988). On the mechanics of economic development. Journal of Monetary Economics, 22(1), 3-42. https://doi.
org/10.1016/0304-3932(88)90168-7

Maddala, G. S., & Wu, S. (1999). A comparative study of unit root tests with panel data and a New simple test. Oxford
Bulletin of Economics and Statistics, 61(S1), 631-652. https://doi.org/10.1111/1468-0084.0610s1631


https://doi.org/10.1016/S0014-2921(01)00127-1
https://doi.org/10.1017/S1365100599011049
https://doi.org/10.1016/0304-4076(92)90081-2
https://doi.org/10.1198/073500102753410381
https://doi.org/10.1080/13683500.2020.1829566
https://doi.org/10.1177/0047287520979673
https://mpra.ub.uni-muenchen.de/73700/1/MPRA_paper_73700.pdf
https://doi.org/10.1080/02508281.2022.2079841
https://doi.org/10.2307/3003118
https://doi.org/10.1016/S0304-4076(03)00092-7
https://doi.org/10.2307/2946651
https://doi.org/10.2307/2946651
https://doi.org/10.1111/1467-6419.00197
https://doi.org/10.1080/10941665.2019.1630454
https://doi.org/10.1080/10941665.2019.1630454
https://doi.org/10.1016/S0304-4076(98)00023-2
https://doi.org/10.1002/sd.2060
https://doi.org/10.3390/su141811351
https://doi.org/10.1080/13683500.2023.2245954
https://doi.org/10.1177/135481662412462
https://doi.org/10.1016/S0304-4076(01)00098-7
https://doi.org/10.1016/j.annals.2016.02.001
https://doi.org/10.1016/j.jenvman.2021.114078
https://doi.org/10.1016/j.jenvman.2021.114078
https://doi.org/10.1080/09669582.2020.1835930
https://doi.org/10.1016/0304-3932(88)90168-7
https://doi.org/10.1016/0304-3932(88)90168-7
https://doi.org/10.1111/1468-0084.0610s1631

CURRENT ISSUES IN TOURISM e 25

Maneejuk, P., Yamaka, W., & Srichaikul, W. (2022). Tourism development and economic growth in southeast Asian
countries under the presence of structural break: Panel kink with GME estimator. Mathematics, 10(5), 723. https://
doi.org/10.3390/math10050723

Martial, A. A. A., Dechun, H., Voumik, L. C., Islam, M. J., & Majumder, S. C. (2023). Investigating the influence of tourism,
GDP, renewable energy, and electricity consumption on carbon emissions in low-income countries. Energies, 16(12),
4608. https://doi.org/10.3390/en16124608

Mazzola, F., Pizzuto, P., & Ruggieri, G. (2019). The role of tourism in island economic growth and resilience: A panel analy-
sis for the European Mediterranean countries (2000-2015). Journal of Economic Studies, 46(7), 1418-1436. https://doi.
org/10.1108/JES-04-2019-0172

Meleddu, M., Paci, R, & Pulina, M. (2015). Repeated behaviour and destination loyalty. Tourism Management, 50,
159-171. https://doi.org/10.1016/j.tourman.2015.01.032

Meleddu, M., & Pulina, M. (2018). Public spending on renewable energy in Italian regions. Renewable Energy, 115,
1086-1098. https://doi.org/10.1016/j.renene.2017.09.015

Millo, G., & Piras, G. (2012). Splm: Spatial panel data models in R. Journal of Statistical Software, 47(1), 1-38. https://doi.
org/10.18637/jss.v047.i01

Moran, P. A. P. (1950). Notes on continuous stochastic phenomena. Biometrika, 37(1/2), 17-23. https://doi.org/10.2307/
2332142

Moreno-Izquierdo, L., Perles-Ribes, J. F., Ramén-Rodriguez, A., & Rucci, A. C. (2024). Competitiveness, sustainability, and
development in tourism: A relationship analysis for the case of Spanish regions. Journal of Policy Research in Tourism,
Leisure and Events, 1-20. https://doi.org/10.1080/19407963.2024.2332620

Oad, S, Jinliang, Q., Shah, S. B. H., & Memon, S. U. R. (2022). Tourism: Economic development without increasing CO2
emissions in Pakistan. Environment, Development and Sustainability, 24(3), 4000-4023. https://doi.org/10.1007/
510668-021-01601-y

Odeleye, A. T., Akam, D. U., Adeyeri, O. J., & Raza, S. S. A. (2022). Validity of tourism-led growth hypothesis in Asia: New
insight from a heterogeneous income group analysis. International Journal of Tourism Policy, 12(1), 44-69. https://doi.
org/10.1504/1JTP.2022.121865

Ogaki, M. (1993). Unit roots in macroeconometrics: A survey. Monetary and Economic Studies, 11(2), 131-154. https://
www.imes.boj.or.jp/research/papers/english/me11-2-6.pdf

Ozcan, C. C,, Bekun, F. V., & Nazliogly, S. (2021). Tourism-induced pollutant emissions in Mediterranean countries:
Evidence from panel causality analysis. International Social Science Journal, 71(241-242), 261-281. https://doi.org/
10.1111/issj.12292

Paci, R, & Marrocu, E. (2014). Tourism and regional growth in Europe. Papers in Regional Science, 93(S1), $25-550.0.
https://doi.org/10.1111/pirs.12085

Pedroni, P. (1996). Fully modified OLS for heterogeneous cointegrated panels and the case of purchasing power parity.
Indiana University, Mimeo, https://web.williams.edu/Economics/pedroni/WP-96-20.pdf

Pedroni, P. (1999). Critical values for cointegration tests in heterogeneous panels with multiple regressors. Oxford
Bulletin of Economics and Statistics, 61(s1), 653-670. https://doi.org/10.1111/1468-0084.0610s1653

Pedroni, P. (2000). Fully modified OLS for heterogeneous cointegrated panels. In B. H. Baltagi (Ed.), Nonstationary panels,
panel cointegration and dynamic panels, 15 (pp. 93-130). Elsevier. https://web.williams.edu/Economics/wp/
pedroniaie.pdf

Pedroni, P. (2001). Purchasing power parity tests in cointegrated panels. The Review of Economics and Statistics, 83(4),
727-731. https://doi.org/10.1162/003465301753237803

Pedroni, P. (2004). Panel cointegration; asymptotic and finite sample properties of pooled time SeriesTests with an
application to the PPP hypothesis. Econometric Theory, 20(3), 597-625. https://doi.org/10.1017/50266466604203073

Pérez-Rodriguez, J. V., Rachinger, H., & Santana-Gallego, M. (2021). Testing the validity of the tourism-led growth
hypothesis under long-range dependence. Current Issues in Tourism, 24(6), 768-793. https://doi.org/10.1080/
13683500.2020.1744537

Perles-Ribes, J., Rodriguez, A. R., Torregrosa, T., & Jiménez, M. S. (2024). The real estate growth hypothesis in tourism
destinations. European Journal of Tourism Research, 37, 3704-3704. https://doi.org/10.54055/ejtr.v37i.3236

Pesaran, H. M., Shin, Y., & Smith, R. P. (1997a). Pooled estimation of long-run relationships in dynamic heterogenous
panels, Mimeo, https://www.econ.cam.ac.uk/people-files/emeritus/mhp1/jasaold.pdf

Pesaran, H. M., Shin, Y., & Smith, R. P. (1997b). Estimating long-run relationships in dynamic heterogenous panels. DAE
Working Papers Amalgamated Series 9721. https://www.econ.cam.ac.uk/people-files/emeritus/mhp1/jasaold.pdf

Pesaran, H. M., Shin, Y., & Smith, R. P. (1999). Pooled mean group estimation of dynamic heterogeneous panels. Journal
of the American Statistical Association, 94(446), 621-634. https://doi.org/10.1080/01621459.1999.10474156

Pesaran, M. H., & Smith, R. (1995). Estimating long-run relationships from dynamic heterogeneous panels. Journal of
Econometrics, 68(1), 79-113. https://doi.org/10.1016/0304-4076(94)01644-F

Phillips, P. C. B, & Hansen, B. E. (1990). Statistical inference in instrumental variables regression with I(1) processes.
Review of Economics Studies, 57(1), 99-125. https://doi.org/10.2307/2297545

Phillips, P. C. B., & Loretan, M. (1991). Estimating long-run economic equilibria. Review of Economic Studies, 58(3), 407-
436. https://doi.org/10.2307/2298004


https://doi.org/10.3390/math10050723
https://doi.org/10.3390/math10050723
https://doi.org/10.3390/en16124608
https://doi.org/10.1108/JES-04-2019-0172
https://doi.org/10.1108/JES-04-2019-0172
https://doi.org/10.1016/j.tourman.2015.01.032
https://doi.org/10.1016/j.renene.2017.09.015
https://doi.org/10.18637/jss.v047.i01
https://doi.org/10.18637/jss.v047.i01
https://doi.org/10.2307/2332142
https://doi.org/10.2307/2332142
https://doi.org/10.1080/19407963.2024.2332620
https://doi.org/10.1007/s10668-021-01601-y
https://doi.org/10.1007/s10668-021-01601-y
https://doi.org/10.1504/IJTP.2022.121865
https://doi.org/10.1504/IJTP.2022.121865
https://www.imes.boj.or.jp/research/papers/english/me11-2-6.pdf
https://www.imes.boj.or.jp/research/papers/english/me11-2-6.pdf
https://doi.org/10.1111/issj.12292
https://doi.org/10.1111/issj.12292
https://doi.org/10.1111/pirs.12085
https://web.williams.edu/Economics/pedroni/WP-96-20.pdf
https://doi.org/10.1111/1468-0084.0610s1653
https://web.williams.edu/Economics/wp/pedroniaie.pdf
https://web.williams.edu/Economics/wp/pedroniaie.pdf
https://doi.org/10.1162/003465301753237803
https://doi.org/10.1017/S0266466604203073
https://doi.org/10.1080/13683500.2020.1744537
https://doi.org/10.1080/13683500.2020.1744537
https://doi.org/10.54055/ejtr.v37i.3236
https://www.econ.cam.ac.uk/people-files/emeritus/mhp1/jasaold.pdf
https://www.econ.cam.ac.uk/people-files/emeritus/mhp1/jasaold.pdf
https://doi.org/10.1080/01621459.1999.10474156
https://doi.org/10.1016/0304-4076(94)01644-F
https://doi.org/10.2307/2297545
https://doi.org/10.2307/2298004

26 (&) B.BIAGIETAL.

Phillips, P. C. B., & Moon, H. R. (1999). Linear regression limit theory for nonstationary panel data. Econometrica, 67(5),
1057-1111. https://doi.org/10.1111/1468-0262.00070

Phillips, P. C. B, & Ouliaris, S. (1990). Asymptotic properties of residual based tests for cointegration. Econometrica:
Journal of the Econometric Society, 58(1), 165-193. https://doi.org/10.2307/2938339

Quintana-Romero, L., Mendoza-Gonzalez, M. A., & Alvarez-Garcia, J. (2021). COVID-19 and tourism in Mexico: Economic
impacts and prospects. In C. Seabra, O. Paiva, C. Silva, & J. L. Abrantes (Eds.), Pandemics and travel (pp. 173-191).
Emerald Publishing Limited.

Rahmayani, D., Oktavilia, S., Suseno, D. A, Isnaini, E. L., & Supriyadi, A. (2022). Tourism development and economic
growth: An empirical investigation for Indonesia. Economics Development Analysis Journal, 11(1), 1-11. https://doi.
org/10.15294/edaj.v11i1.50009

Rey, J. S., & Montouri, B. D. (1999). US regional income convergence: A spatial econometric perspective. Regional Studies,
33(2), 143-156. https://doi.org/10.1080/00343409950122945

Saikkonen, P. (1992). Estimation and testing of cointegrated systems by an autoregressive approximation. Econometric
Theory, 8(1), 1-27. https://doi.org/10.1017/50266466600010720

Santos, L. D., & Vieira, A. C. (2020). Tourism and regional development: A spatial econometric model for Portugal at
municipal level. Portuguese Economic Journal, 19(3), 285-299. https://doi.org/10.1007/s10258-020-00179-z

Sargan, J. D. (1964). Wages and prices in the United Kingdom: A study in econometric methodology. In P. E. Hart, G. Mills,
& J. K. Whitaker (Eds.), Econometric analysis for national economic planning (pp. 25-54). Butterworths.

Schmallegger, D., & Carson, D. (2010). Is tourism just another staple? A new perspective on tourism in remote regions.
Current Issues in Tourism, 13(3), 201-221. https://doi.org/10.1080/13683500903359152

Schwarz, G. E. (1978). Estimating the dimension of a model. Annals of Statistics, 6(2), 461-464. https://doi.org/10.1214/
a0s/1176344136.

Setiawati, I. D., Widyastutik, W., & Firdaus, M. (2023). Role and determinants of domestic tourism demand in Indonesia.
Economics Development Analysis Journal, 12(3), 293-304. https://doi.org/10.15294/edaj.v12i3.68495

Shan, Y., & Ren, Z. (2023). Does tourism development and renewable energy consumption drive high quality economic
development? Resources Policy, 80, 103270. https://doi.org/10.1016/j.resourpol.2022.103270

Shang, Y., Lian, Y., Chen, H., & Qian, F. (2023). The impacts of energy resource and tourism on green growth: Evidence
from Asian economies. Resources Policy, 81, 103359. https://doi.org/10.1016/j.resourpol.2023.103359

Solow, R. M. (1956). A contribution to the theory of economic growth. Quarterly Journal of Economics, 70(1), 65-94.
https://doi.org/10.2307/1884513

Stock, J. H., & Watson, M. (1993). A simple estimator of cointegrating vectors in higher order integrated systems.
Econometrica, 61(4), 783-820. https://doi.org/10.2307/2951763

Sun, Y., Kamran, H. W., Razzaq, A., Qadri, F. S., & Suksatan, W. (2022). Dynamic and causality linkages from transportation
services and tourism development to economic growth and carbon emissions: new insights from quantile ARDL
approach. Integrated Environmental Assessment and Management, 18(5), 1272-1287. https://doi.org/10.1002/ieam.4570

Takahashi, K. (2022). The nexus between tourism demand and regional characteristics: The case of Japanese islands.
International Journal of Islands Research, 3(1), 1-24. https://orcid.org/0000-0002-2009-269X

Tian, L., Pu, W., Su, C. H., Chen, M. H,, &Lin, Y. X. (2022). Asymmetric effects of China’s tourism on the economy at the city
level: A moderating role of spatial disparities in top level tourist attractions. Current Issues in Tourism, 25(16),
2648-2664. https://doi.org/10.1080/13683500.2021.1987397

Tomasi, S., Paviotti, G., & Cavicchi, A. (2020). Educational tourism and local development: The role of universities.
Sustainability, 12(17), 6766. https://doi.org/10.3390/su12176766

Trigilia, C., & Burroni, L. (2009). Italy: Rise, decline and restructuring of a regionalized capitalism. Economy and Society, 38
(4), 630-653. https://doi.org/10.1080/03085140903190367

Troisi, R. (2022). lllegal land use by Italian firms: An empirical analysis through the lens of isomorphism. Land Use Policy,
121, 106321. https://doi.org/10.1016/j.landusepol.2022.106321

Van Laar, E., Van Deursen, A. J.,, Van Dijk, J. A., & De Haan, J. (2017). The relation between 21st-century skills and digital
skills: A systematic literature review. Computers in Human Behavior, 72, 577-588. https://doi.org/10.1016/j.chb.2017.
03.010

Watson, P., & Deller, S. (2022). Tourism and economic resilience. Tourism Economics, 28(5), 1193-1215. https://doi.org/10.
1177/1354816621990943

Wei, J,, Zhong, Y., & Fan, J. (2022). Estimating the spatial heterogeneity and seasonal differences of the contribution of
tourism industry activities to night light index by POl Sustainability, 14(2), 692: 1-17. https://doi.org/10.3390/
su14020692

Woelk, J., Palermo, F., & Marko, J. (Eds.). (2008). Tolerance through Law: Self governance and group rights in south tyrol.
Martinus Nijhoff.

Wong, D. W, Tai, A. C,, Chan, D. Y., & Lee, H. F. (2024). Can tourism development and economic growth mutually
reinforce in small countries? Evidence from Singapore. Current Issues in Tourism, 27(8), 1316-1331. https://doi.org/
10.1080/13683500.2023.2213879

Zemri, B. E. (2024). Green growth in Algeria: Balancing industry and environment for sustainable economic develop-
ment. Dirassat Journal Economic Issue, 15(1), 119-139. https://doi.org/10.34118/djei.v15i1.3713


https://doi.org/10.1111/1468-0262.00070
https://doi.org/10.2307/2938339
https://doi.org/10.15294/edaj.v11i1.50009
https://doi.org/10.15294/edaj.v11i1.50009
https://doi.org/10.1080/00343409950122945
https://doi.org/10.1017/S0266466600010720
https://doi.org/10.1007/s10258-020-00179-z
https://doi.org/10.1080/13683500903359152
https://doi.org/10.1214/aos/1176344136
https://doi.org/10.1214/aos/1176344136
https://doi.org/10.15294/edaj.v12i3.68495
https://doi.org/10.1016/j.resourpol.2022.103270
https://doi.org/10.1016/j.resourpol.2023.103359
https://doi.org/10.2307/1884513
https://doi.org/10.2307/2951763
https://doi.org/10.1002/ieam.4570
https://orcid.org/0000-0002-2009-269X
https://doi.org/10.1080/13683500.2021.1987397
https://doi.org/10.3390/su12176766
https://doi.org/10.1080/03085140903190367
https://doi.org/10.1016/j.landusepol.2022.106321
https://doi.org/10.1016/j.chb.2017.03.010
https://doi.org/10.1016/j.chb.2017.03.010
https://doi.org/10.1177/1354816621990943
https://doi.org/10.1177/1354816621990943
https://doi.org/10.3390/su14020692
https://doi.org/10.3390/su14020692
https://doi.org/10.1080/13683500.2023.2213879
https://doi.org/10.1080/13683500.2023.2213879
https://doi.org/10.34118/djei.v15i1.3713

CURRENT ISSUES IN TOURISM e 27

Zhang, J. (2023). Spatial effects of tourism development on economic resilience: An empirical study of Wenchuan earth-
quake based on dynamic spatial Durbin model. Natural Hazards, 115(1), 309-329. https://doi.org/10.1007/511069-
022-05556-9

Electronic Data Sources

Anselin, L. (2003). GeoDa™ 0.9 User’s Guide. Retrieved July 1, 2022, from https://geodacenter.github.io/docs/geoda093.
pdf

Bivand, R., Altman, M., Anselini, L., Assuncao, R., Bera, A., Berke, O., Blanchet, F. G,, Carvalho, M., Christensen, B., Chun, Y.,
Dormann, C,, Dray, S., Dunnington, D., Gémez-Rubio, V., Koley, M., Kossowski, T., Krainski, E., Legendre, P., Lewin-Koh,
N., ... Yu, D. (2023). R Spdep Package. Retrieved July 1, 2024, from https://cran.r-project.org/web/packages/spdep/
spdep.pdf

EU Commission. (2024). Information about regional development levels. Retrieved July 1, 2024 from https://
commission.europa.eu/index_en

European Commission. (2022). Cohesion in Europe towards 2050. Retrieved July 1, 2024, from Eighth report on econ-
omic, social and territorial cohesion. Luxembourg. https://ec.europa.eu/regional_policy/information-sources/
cohesion-report_en

EUROSTAT. (2022). Statistical database. Retrieved December 12, 2022, from https://ec.europa.eu/eurostat/web/main/
data/database, https://ec.europa.eu/eurostat/databrowser/view/nama_10r_2gdp/default/table?lang = en, https://
ec.europa.eu/eurostat/databrowser/view/tour_occ_nin2/default/table?lang = en&category = tour.tour_inda.tour_o
cc.tour_occ_n

Geodatos. (2022). Italy geographic coordinates. Geodatos. Retrieved December 12, 2022, from https://www.geodatos.
net/en/coordinates/italy/

Hijmans, R. J. (2022). _geosphere: Spherical Trigonometry_. R package version 1.5-18. Retrieved July 1, 2024, from
https://CRAN.R-project.org/package = geosphere

Hijmans, R. J., Karney, C,, Williams, E., & Vennes, C. (2022). R Package ‘geosphere’. Retrieved July 1, 2024, from https://
cran.r-project.org/web/packages/geosphere/geosphere.pdf

IHS Markit. (2017). Eviews, 10 user manual. Retrieved July 1, 2022, from https://www3.nd.edu/~nmark/
FinancialEconometrics/EViews10_Manuals/EViews%2010%20Users%20Guide%20ll.pdf

ISTAT. (2022). Italian National Institute of Statistics, statistical database and annual ltalian statistics reports (digital
library). Retrieved April 13, 2022, from https://www.istat.it, http://dati.istat.it/#, https://ebiblio.istat.it/SebinaOpac/
resource/annuario-statistico-italiano/IST0010812?tabDoc = taboggd, https://www.istat.it/it/benessere-e-sostenibilit
%C3%A0/la-misurazione-del-benessere-(bes)/gli-indicatori-del-bes

Macrotrends LLC. (2022). Macrotrends Euro/Dollar exchange rate data. Retrieved April 11, 2022, from https://www.
macrotrends.net/2548/euro-dollar-exchange-rate-historical-chart

OECD. (2022). OECD statistical database, regional statistics. Retrieved April 11, 2022, from https://stats.oecd.org/

OECD. (2023). A territorial approach to the sustainable development goals in Bolzano-Bozen, Italy, OECD regional devel-
opment papers. Retrieved August, 2024, from https://www.oecd.org/content/dam/oecd/en/publications/reports/
2023/11/a-territorial-approach-to-the-sustainable-development-goals-in-bolzano-bozen-italy_d14219ee/fb8e8eel-
en.pdf

R Core Team. (2024). _R: A Language and Environment for Statistical Computing_. R Foundation for Statistical
Computing, Vienna, Austria. Retrieved July 1, 2022, from https://www.R-project.org/

StataCorp. (2024). STATA program and user manuals. Retrieved July 1, 2022, from https://www.stata.com/manuals/
tsvecintro.pdf, https://www.stata.com/

TERNA. (2022). TERNA S.P.A. Establishment regional annual report and electronic sources, Statistica annuale della pro-
duzione e del consumo di energia elettrica in Italia. Retrieved April 13 2022, from https://www.terna.it/it?; https://
www.terna.it/it/sistema-elettrico/statistiche/pubblicazioni-statistiche#:~:text = 1%20consumi%20annuali%20di%20
energia, %2C7%25%20(%2D5TWh

UN. (2023). United nations. Retrieved July 1, 2024, from https://www.un.org/

UN. (2024). United nations, sustainable development goals. Retrieved July 1, 2024, from https://sdgs.un.org/goals/goal4;
https://sdgs.un.org/goals/goal7; https://sdgs.un.org/goals/goal8; https://sdgs.un.org/goals/goal9; https://sdgs.un.
org/goals/goal12

UNDP. (2023). United Nations development program. Retrieved July 1, 2024, from https://www.undp.org/

UNWTO. (2021). World tourism barometer. Statistical annex. Retrieved July 1, 2024, from https://www.wto.org/english/
tratop_e/envir_e/unwto_barom21.pdf

UNWTO. (2023). World tourism barometer. Statistical annex. Retrieved July 1, 2024, from https://www.e-unwto.org/doi/
epdf/10.18111wtobarometereng.2023.21.1.4

WEF. (2024). Travel & tourism development index 2024. Retrieved July 1, 2024, from https://www3.weforum.org/docs/
WEF_Travel_and_Tourism_Development_Index_2024.pdf


https://doi.org/10.1007/s11069-022-05556-9
https://doi.org/10.1007/s11069-022-05556-9
https://geodacenter.github.io/docs/geoda093.pdf
https://geodacenter.github.io/docs/geoda093.pdf
https://cran.r-project.org/web/packages/spdep/spdep.pdf
https://cran.r-project.org/web/packages/spdep/spdep.pdf
https://commission.europa.eu/index_en
https://commission.europa.eu/index_en
https://ec.europa.eu/regional_policy/information-sources/cohesion-report_en
https://ec.europa.eu/regional_policy/information-sources/cohesion-report_en
https://ec.europa.eu/eurostat/web/main/data/database
https://ec.europa.eu/eurostat/web/main/data/database
https://ec.europa.eu/eurostat/databrowser/view/nama_10r_2gdp/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/tour_occ_nin2/default/table?lang=en%26category=tour.tour_inda.tour_occ.tour_occ_n
https://ec.europa.eu/eurostat/databrowser/view/tour_occ_nin2/default/table?lang=en%26category=tour.tour_inda.tour_occ.tour_occ_n
https://ec.europa.eu/eurostat/databrowser/view/tour_occ_nin2/default/table?lang=en%26category=tour.tour_inda.tour_occ.tour_occ_n
https://www.geodatos.net/en/coordinates/italy/
https://www.geodatos.net/en/coordinates/italy/
https://CRAN.R-project.org/package=geosphere
https://cran.r-project.org/web/packages/geosphere/geosphere.pdf
https://cran.r-project.org/web/packages/geosphere/geosphere.pdf
https://www3.nd.edu/~nmark/FinancialEconometrics/EViews10_Manuals/EViews%2010%20Users%20Guide%20II.pdf
https://www3.nd.edu/~nmark/FinancialEconometrics/EViews10_Manuals/EViews%2010%20Users%20Guide%20II.pdf
https://www.istat.it
http://dati.istat.it/#
https://ebiblio.istat.it/SebinaOpac/resource/annuario-statistico-italiano/IST0010812?tabDoc=taboggd
https://ebiblio.istat.it/SebinaOpac/resource/annuario-statistico-italiano/IST0010812?tabDoc=taboggd
https://www.istat.it/it/benessere-e-sostenibilit%C3%A0/la-misurazione-del-benessere-(bes
https://www.istat.it/it/benessere-e-sostenibilit%C3%A0/la-misurazione-del-benessere-(bes
https://www.macrotrends.net/2548/euro-dollar-exchange-rate-historical-chart
https://www.macrotrends.net/2548/euro-dollar-exchange-rate-historical-chart
https://stats.oecd.org/
https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/11/a-territorial-approach-to-the-sustainable-development-goals-in-bolzano-bozen-italy_d14219ee/fb8e8ee0-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/11/a-territorial-approach-to-the-sustainable-development-goals-in-bolzano-bozen-italy_d14219ee/fb8e8ee0-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/11/a-territorial-approach-to-the-sustainable-development-goals-in-bolzano-bozen-italy_d14219ee/fb8e8ee0-en.pdf
https://www.R-project.org/
https://www.stata.com/manuals/tsvecintro.pdf
https://www.stata.com/manuals/tsvecintro.pdf
https://www.stata.com/
https://www.terna.it/it?
https://www.terna.it/it/sistema-elettrico/statistiche/pubblicazioni-statistiche#:~:text=I%20consumi%20annuali%20di%20energia,%2C7%25%20(%2D5TWh
https://www.terna.it/it/sistema-elettrico/statistiche/pubblicazioni-statistiche#:~:text=I%20consumi%20annuali%20di%20energia,%2C7%25%20(%2D5TWh
https://www.terna.it/it/sistema-elettrico/statistiche/pubblicazioni-statistiche#:~:text=I%20consumi%20annuali%20di%20energia,%2C7%25%20(%2D5TWh
https://www.un.org/
https://sdgs.un.org/goals/goal4
https://sdgs.un.org/goals/goal7
https://sdgs.un.org/goals/goal8
https://sdgs.un.org/goals/goal9
https://sdgs.un.org/goals/goal12
https://sdgs.un.org/goals/goal12
https://www.undp.org/
https://www.wto.org/english/tratop_e/envir_e/unwto_barom21.pdf
https://www.wto.org/english/tratop_e/envir_e/unwto_barom21.pdf
https://www.e-unwto.org/doi/epdf/10.18111/wtobarometereng.2023.21.1.4
https://www.e-unwto.org/doi/epdf/10.18111/wtobarometereng.2023.21.1.4
https://www3.weforum.org/docs/WEF_Travel_and_Tourism_Development_Index_2024.pdf
https://www3.weforum.org/docs/WEF_Travel_and_Tourism_Development_Index_2024.pdf

28 (&) B.BIAGIETAL.

APPENDIX A

Table A1. AP Domestic tourism.

DGDP DGF DRE DLLL DHED ECM
Explanatory c e TDOM
Variables —
Dependent Short-run Long-run
Variables l
Model 15
DGDP - ~0.109 (-0.17) -0.010 (+0.01) 0.082 (+1.06) 1.180 (13.46™)
I 0.068 (+0.16) = -0.083 (-0.92) 0.327 (+0.12) -0.836 (4.94™)
DHED 0.736 +(0.45) -0.349 (-0.56) = 0.231 (+0.00) £0.920 (25.60*)
DTDOM ~0.300 (-0.22) 0.089 (+1.17) 20.131 (+0.00) - 1.145 (33.41°)
Model 1K
DGDP - 0.037(-0.46) ~0.051(-0.77) 0.374 (-7.01) 1.226 (54.56")
DRE 1781 (+1.94) - ~0.276(-1.29) 1591 (-5.52") 0.783 (12.52"%)
DLLL 0518 (-0.23) 0.318(+2.24) - 0.524(+0.65) 1.087 (30.34)
DTDOM 0.600 (+0.15) - 0.182(+1.53) 0.272(-3.53") B - 20.858 (11.70"%)
Temporal Panel Granger Causality, dynamic MGVECM (1, 1) - (aggregate NUTS 2; 2004-2019).
Table A2. AP. International tourism.
Explanatory DGDP DGFC DRE DLLL DHED TINT ECM
Variables s
Dependent Short-run Long-run
Variables l
Model 25
DGDP - -0.026 (+0.03) 0.150 (+3.04%) 0.0447 (+0.93) -1.055 (14.11°)
R 1762 (-9.12°) - -0.351 (-0.92) 0.296 (+1.83) | -1.065 (13.65"")
DHED 1.485 (+0.13) ~0.182 (-0.06) = ~0.040 (+0.05) -1.384 (66.19")
DTINT 6.809 (+4.07°) 1537 (-2.32) 0.375 (+0.01) - -0.495 (8.78")
Model 2K
DGDP - 0.104 (+2.17) 20.020 (+0.53) 0.041 (+0.03) 1.105 (11.32")
DRE ~0.732 (-0.03) - 0019 (-1.08) 0.116 (-2.54) -0.388 (0.57)
DLLL ~0.032 (-0.95) 0.220 (-0.77) - -0.089 (+0.28) ~1.037 (15.14"™)
DTINT 1.019 (+0.07) = 0611 (-5.327) -0.403 (+0.61) = - -0.405 (3.09%)

Temporal Panel Granger Causality, dynamic MGVECM (1, 1) - (aggregate NUTS 2; 2004-2019).

Notes: The first letter D = first difference. The first number before the parenthesis represents the short-run impact coefficient (at
time t) and, in bold, indicates a statistical significance. In parenthesis, the sign - positive or negative — refers to the coefficient of
the first lag, and the x statistic for the Wald test (Ho: No Granger causality; Hy: Granger causality); in bold, statistical significance
at the * (10%), ** (5%) and *** (1%). In bold and italics, a positive bidirectional temporal Granger causality holds.

Table A3. AP Panel FMOLS Model with Spatial lag of dependent variable (GDP; 2004-2019), Model S, non-linear specification.

Coefficient

p-value Coefficient p-value
GDP(-1) 0.8064*** 0.0000 0.8104*** 0.0000
SL_GDP 0.1938*** 0.0000 0.1863*** 0.0000
GFC 0.0255%** 0.0015 0.0299%*** 0.0004
HED 0.0188*** 0.0049 0.0196** 0.0102
d_crisis_2008 —0.0429%*** 0.0000 —0.0437%** 0.0000
d_crisis_2012 —0.0247%** 0.0000 —0.0243*** 0.0000
TDOM 0.0396** 0.0296
TDOMA2 —0.0141** 0.0457
TINT 0.0108* 0.0982
TINTA2 —0.0030 0.2182

Notes: Statistical significance at the * (10%), ** (5%) and *** (1%), N = 294.

Table A4. AP Panel FMOLS Model with Spatial lag of dependent variable (GDP; 2004-2019), Model K, non-linear specification.

Coefficient

p-value Coefficient p-value
GDP(-1) 0.8593*** 0.0000 0.9908%** 0.0000
SL_GDP 0.2117%** 0.0000 0.0082 0.1436
RE —0.0018 0.5516 —0.0012 0.2796
LLL 0.0161*** 0.0025 0.0110%* 0.0135
d_crisis_2008 —0.0405%** 0.0000 —0.0459%** 0.0000
d_crisis_2012 —0.0234%** 0.0000 —0.0333*** 0.0000
TDOM 0.0359*%* 0.0487
TDOMA2 —0.0082 0.2547
TINT 0.0000 0.9987
TINTA2 0.0008 0.1066

Notes: Statistical significance at the * (10%), ** (5%) and *** (1%), N = 294.
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