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Abstract: This study analyzes the nexus between tourism and regional real growth for European regions 

at the Nomenclature of territorial units for statistics (NUTS), level 2, for the period 1995–2019. The study 

uses the dynamic panel threshold model to analyze complex relations between variables. As the 

dependent variable, we chose real growth rate of regional gross value added at basic prices by NUTS 2 

regions. The independent variable is regional arrivals at tourist accommodation, while the control 

variables are health, household income, and employment at NUTS 2 regional level. The study found the 

threshold variable for 95% confidence interval. The marginal effects in the low inflation regime are higher 

compared to marginal effects in the high inflation regime. The study results support tourism-led growth 

hypothesis, indicating tourism as a one of the main drivers of regional growth. This research contributes 

to rare literature in application of dynamic panel threshold model in tourism. As an implication, this study 

can be used as a methodological approach to analyze the impact of different variables (not only tourism, 

but also innovations, technology, well-being, etc.) on regional growth, especially in countries with high 

regional differences, such as the Commonwealth of Independent States (CIS), Latin America, etc. 
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1. Introduction 

Tourism is one of most important industries and the driver of economic growth in Europe. 

According to the World Tourism Organization (UNWTO, 2021), European countries are ranked 

in the group of countries with the highest tourism direct gross domestic product in the world. 

The literature testifies numerous studies that have confirmed the impact of tourism on 

regional development growth (Harb & Bassil, 2021; Paci & Marrocu, 2014; Soukiazis & Proença, 

2008; Vukovic et al., 2020; and many others), in which panel regression analysis was mostly 

used to study the dependence of regional economic growth on certain tourism variables. For 

example, in the study of Lv (2019), tourism is an effective tool in achieving balanced regional 

development. The author used a fully modified ordinary least squares model on the panel 
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sample of 113 countries worldwide to confirm a significant long-run equilibrium relationship 

for the tested variables. However, only a few years back, scholars began to use more complex 

threshold regression models in similar issue analyses (Chiu et al., 2021; Deng et al., 2014; Lv & 

Xu, 2021). One of the very recent threshold models is the dynamic panel threshold model, 

tested in only a few studies so far (for example, in the study of Chiu et al., 2021). This model 

has a very important advantage related to the endogeneity problem of variables—in the case 

of the threshold effect, endogenous variables are allowed. Second, the model includes 

inflation regimes, which are important for the analysis of the impact on real growth.   

Due to the reason that endogeneity exists in tourism-led growth hypothesis (confirmed by 

Chiu et al., 2021; Cortés-Jiménez & Pulina, 2010; Kim et al., 2006; Massidda & Mattana, 2013; 

Seetanah, 2011), where tourism is one of main drivers of growth, the aim of our research is twofold:  

 First, to test the dynamic panel threshold model and to contribute to rare-developing 

literature that deals with this issue (including its theoretical contribution to the tourism-

led growth hypothesis) and  

 Second, to empirically analyze the relationship between tourism and regional growth in 

European regions.  

The study uses arrivals at tourist accommodation as independent tourism variable, which 

is literature-supported and previously used in several studies (Chiu et al., 2021; Soukiazis & 

Proença; 2008) where authors analyzed the impact of tourism through the accommodation 

capacity on the regional growth in per-capita income in Portugal. The implication of the study 

is to fill the previously mentioned gap in the existing literature and practically, to contribute 

to policy implication of tourism to regional growth rate. Even more, study results could 

contribute to model testing in other regions (such as the Commonwealth of Independent 

States [CIS], Russia and Kazakhstan—countries with regions with different regional 

development, Latin America, and many more).  

The next importance of tourism, as one of the drivers of regional growth, is a positive 

spillover of influence on other sectors (such as on industry, technological sector, 

transportation, etc.) and on other regions (including neighboring countries). This positive 

influence has four key aspects. Firstly, the development of tourism ensures the development 

of the necessary transport and social infrastructure, which is an important prerequisite for the 

implementation of joint industrial and technological projects of the regions (even in 

neighboring countries, like in Russia and Kazakhstan). This is especially important for the less 

developed regions, where significant problems remain with the formation of such modern 

infrastructure (such as Central Asian regions, including airports, roads, hotels, etc.). Secondly, 

the development of tourism as a generator of regional growth leads to an increase in the 

mobility of people and increases the degree of openness of the region. This is an important 

element of "soft power", which makes regions more attractive for investments and economic 

cooperation. Thirdly, tourism acts as an obvious element of the national branding of countries, 

which has a positive impact on the promotion and branding of specific national and regional 

companies and their strategic alliances with other international stakeholders. Finally, these 

spillovers from tourism can contribute to macroeconomic stability and more effective policy 

making. No less important is the impact of tourism on agrarian sector (Petrović et al., 

2017). This is especially true for the contribution to the economy, as well as a main support to 

the nutrition of the population, ecological issues, and more.  
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2. Materials and methods 

2.1. Sample 

The data were collected on 13/10/2021 from Eurostat for all European regions at the 

Nomenclature of territorial units for statistics (NUTS), level 2, for the period 1995–2019. NUTS 

2 is the Nomenclature of territorial units for statistics—Eurostat classification of territories with 

between 800,000 and 3 million inhabitants (Eurostat, 2021). In our sample, we used real growth 

rate of regional gross value added (GVA) at basic prices by NUTS 2 regions (percentage 

change on previous year) as the dependent variable. The independent variable is arrivals at 

tourist accommodation (ATA) establishments by NUTS 2 regions and includes: hotels, holiday, 

and other short-stay accommodation, camping grounds, recreational vehicle parks, and trailer 

parks. As control variables, we used: health, household income, and employment (NUTS 2 

regional level for all for control variables). The model, program language, and environment 

were created in R program. 

2.2. The model 

Our following experimental application introduces a dynamic panel threshold model, 

developed by Hansen (1999). The model considers endogenous regressors including lags of 

the dependent variable. Compared to a classic threshold autoregression model (including the 

advantage of drawing interpretations about the primary data generating procedure), in 

dynamic panel threshold regression the coefficients can take both a small and a robust 

number of different values. These coefficients depend on the value of exogenous stationary 

variable (Seo & Shin, 2016). The study uses a dynamic panel threshold model due to the 

relevance of the theory of economic growth (GVA as indicator), with inflation’s distortional 

effects. Hansen’s model considers Equation 1: 

 

 
GVAit = μi + β'1χitI(qit ≤ γ) + β'2χitI(qit > γ)+eit (1) 

  

where indicators of function are I(qit ≤ γ) and I(qit > γ), GVAit is a scalar stochastic dependent 

variable (GVA), qit is scalar of threshold variable, the regressor is χit, and eit is regression error 

for i = 1,… n; t = 1, … .T. When observations are divided in two regimes, conditional on whether 

the threshold variable qit is larger or smaller compared to the threshold γ, the Equation 2 

could also be presented as: 

 

 










yqeχβμ

yqeχβμ
GVA

itititi

itititi
it

,

,

2

1
 (2) 

 

The last equation presents two slopes β1 (Beta 1) and β2 (Beta 2), differing two regimes. 

Followed by Hansen (1999), the regressor χit and the threshold variable qit are not time 

invariant, which is important for the identification of slopes β1 and β2. The coefficients β1 and 

β2 indicate the marginal effect of inflation on GVA growth in the low (β1—below the estimated 

threshold value) and in the high (β2—above the estimated threshold value) inflation regimes.  
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3. Results and discussion 

The estimated threshold value—arrivals at tourist accommodation as threshold variable find 

to be 699 at 95% confidence interval using the dynamic panel threshold model. Beta 1 and 

Beta 2 represent the effect of ATA on GVA for both regimes.  Beta 1 denotes the marginal 

effect of ATA on GVA in the low inflation regime. Similarly, Beta 2 indicates the marginal effect 

of ATA on GVA in the high inflation regime. Both Beta 1 and Beta 2 regime dependent 

coefficients are statistically significant and 

have positive marginal effect in both low 

and high regimes. However, the marginal 

effects in the low inflation regime are 

higher—the percentage growth in ATA 

leads to higher increase in GVA. In the case 

of the high inflation regime (Beta 2), the 

variable regional arrivals at tourist 

accommodation have lower effect in GVA’s 

increase (Table 1).  

More information can be found for the 

threshold confidence interval from the plot of 

the concentrated likelihood ratio function 

(Figure 1). The threshold first-step estimate 

confidence interval in the point where GVAit is 

near zero (from the beginning of left side of 

the plot). The 95% confidence intervals for 

β’1χit and β’2χit likelihood ratio lie under the 

red dotted line. In the case of control variables 

there are also supporting results. All control 

variables are statistically significant, where 

employment and health have higher positive influence on GVA compared with household income. 

This means that growth in any of the control variables will affect growth in GVA. The regions with 

higher employment rate contribute more to their regional GVA.    

 

 

Figure 1. Threshold model estimator diagram. 

Note. Likelihood Ratio Sequences in gamma LRn(gamma) is represented by a black line, and 90% 

Critical is represented by a red dashed line. 

Table 1. Dynamic panel threshold model 

Dynamic threshold values 
Model 

values 

Estimated threshold value 698.9701 

The effect of tourism   

Beta 1 0.51*** 

Beta 2 0.25*** 

Effect of control variable  

Initial –0.005 

Health 57.039*** 

Household income 28.277*** 

Employment 120.64*** 

Regime 1—Threshold variable 

less than 698.9701   
21% 

Regime 2—Threshold variable 

greater than 698.9701 
79% 

Note. Followed and motivated by Hansen (1999), 

each regime in dynamic panel regression contains 

at least 5% of all observations. Initial is considered 

as lagged endogenous variable.  

***presents 1% significance. 
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The study results show that tourism has positive and significant effect on regional GVA. In the 

low inflation regime, tourism generates more regional real GVA compared with high inflation 

regime. This situation is expected and logical due to the reason of inflation’s influence on added 

values (as real added value with basic prices, considering the included inflation). After dynamic 

threshold analysis, the results point that regions with higher arrivals at tourist accommodation 

produce more real growth rate of regional gross value added at NUTS 2 level. Even more, the 

tourism-led growth hypothesis is valid for both regimes (with the first regime higher effect), which 

is partially in line with the study of Deng et al. (2014). The authors confirmed this only for tourism 

specialization for certain “threshold” levels. Our study results are related to Soukiazis and Proença’s 

(2008) outcomes, proving that tourism is a relevant factor that significantly generates the regional 

standards of living (GVA could also be one of indicators of the standards of living). The study results 

are also in line with Harb and Bassil (2021), who found that tourism has strong and positive effects 

on regional growth of 27 European countries. We also confirmed, according to results, the 

existence of tourism-led growth hypothesis (Chiu et al., 2021; Cortés-Jiménez & Pulina, 2010; Kim 

et al., 2006; Massidda & Mattana, 2013; Seetanah, 2011). 

4. Conclusion and implications 

This study analyzes the impact of tourism on regional real growth with the implementation of the 

dynamic panel threshold model. In general, the study results support tourism-led growth hypothesis, 

where tourism positively affects regional growth. Our findings of dynamic threshold model are 

statistically significant for all the independent and control variables. For future studies, there are 

several suggestions that could be used in methodological and practical points. First, the model could 

be extended with heteroscedasticity and with lagged dependent and endogenous variables. Also, 

according to the suggestion of Hanses (1999), it will be desirable to include random effects. As 

practical implication, we suggest extending the sample area and testing in different regions 

worldwide. It will be very interesting to apply the dynamic panel threshold model for regions with 

high regional differences, like in Russia, Kazakhstan, Turkey, or some of the Latin American countries. 

Second, control variables could also be extended with other sectors in economy that affect 

innovations, regional competitiveness, regional brands, and others. The conducted study acts as part 

of the research of factors influencing regional economic growth. In this regard, this is a pilot stage 

of the study, within the framework of which methodological tools (for assessing the relationship of 

a particular economic sector with the regional macroeconomic situation) were developed. 
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