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A B S T R A C T

Tourism demand plays a critical role in employment generation, economic growth, and foreign exchange 
earnings, particularly in economies with limited external income sources. Despite the global expansion of 
tourism, several countries continue to experience persistently low levels of international visitor arrivals. Un
derstanding the determinants of tourism demand in these low-arrival economies is therefore essential for in
clusive and sustainable development. This study examines the impact of inflation, exchange rates, internet usage, 
carbon dioxide (CO2) emissions, and per capita GDP on tourism demand across 20 low tourist arrival countries 
over the period 2010–2023. A panel regression framework, complimented by cross-country multiple linear 
regression, is employed to analyse these relationships. The indicate that exchange rate movements and per capita 
GDP are positively associated with tourism demand, reflecting the roles of price competitiveness and economic 
capacity. In contrast, the effects of CO₂ emissions, internet usage, and inflation are heterogeneous and context- 
dependent, highlighting variations in environmental conditions, digital readiness, and macroeconomic stability. 
Overall, the results underscore the importance of context-specific tourism strategies in low-arrival economies. 
From a sustainability perspective, the findings reveal trade-offs between economic competitiveness, digital 
expansion, and environmental pressures, emphasising the need for policies that balance short-term tourism 
growth with long-term sustainable development objectives.

1. Introduction

Tourism demand plays a critical role in economic growth, employ
ment generation, and foreign exchange earnings, particularly in econ
omies with low tourist arrivals and limited alternative sources of 
economic growth. Global tourism statistics show that, despite modest 
arrival numbers, tourism revenues account for a substantial share of 
service sector activity in several low arrival countries. In many small and 
emerging economies, tourism contributes between seven and ten 
percent of GDP [1]. This suggests that in these economies, even small 
shifts in tourism demand might have significant macroeconomic effects.

Economies with low tourist arrivals are distinct from those with high 
arrivals. Strong infrastructure, a variety of tourism products, well- 
known travel brands, and steady demand trends serve high-arrival na
tions. In contrast, low-arrival countries often face limited global visi
bility, inadequate infrastructure, lower levels of digital adoption, and 
higher sensitivity to environmental and macroeconomic shocks. These 

economies are more affected by inflation, exchange rate, and income 
variations, which can directly affect travel expenses and destination 
competitiveness, according to development indicators [2]. For the 
countries with low arrivals, tourism serves as a key sector for economic 
diversification and long-term growth.

This difference is further highlighted by statistical evidence. While a 
small number of nations account for the majority of all tourist arrivals 
worldwide, many nations receive fewer than one million visitors each 
year, despite significantly depending on tourism for employment and 
foreign exchange generation [1]. Therefore, findings from high-arrival 
destinations cannot be directly generalised to low-arrival economies 
because the dynamics of tourism demand are more volatile and context 
specific.

The literature on tourism demand has made significant progress in 
identifying key factors influencing tourism flows, particularly income, 
pricing, and exchange rates. However, most of the empirical data 
currently available comes from research focused on developed 
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economies and tourism destinations with high tourist arrivals. These 
studies frequently make assumptions about well-established tourism 
markets, sophisticated digital systems, and strong infrastructure condi
tions that are rarely found in low arrival environments.

The dependence on high arrival destinations includes unspoken as
sumptions that tourism demand responds effectively to economic signals 
and digital availability, as stated in international tourism and develop
ment assessments [1,3]. However, weak institutional capabilities, a lack 
of a digital tourism strategy, and environmental vulnerabilities may 
alter these connections in low-tourist nations, limiting the applicability 
of existing findings.

The current literature reveals several gaps. First, there aren’t many 
comprehensive empirical models that examine the environmental, dig
ital, and macroeconomic factors that influence tourism demand. Most of 
the research examines these variables independently, leading to a 
fragmented view of tourism demand dynamics, especially in economies 
with underlying constraints.

Second, there remains a lack of panel-based comparative data for 
countries with low tourist arrivals. Panel methods are increasingly 
employed in tourist research; however, they are primarily used to 
establish or popularise destinations. The necessity of comparative panel 
evidence to capture time variation and cross-country heterogeneity in 
low arrival economies is still emphasised in policy-oriented studies [2,
4]. The use of panel regression allows the survey to capture both 
cross-country effects and changes over a specific period.

Third, cross-country variation in tourism demand responses is hardly 
examined in current research. Many assume that effects are uniform 
across nations, ignoring the fact that, depending on national conditions, 
factors such as inflation, digitalisation, or environmental performance 
may affect tourism demand differently. This gap limits the relevance of 
current research for policy planning in countries with low tourism 
arrivals.

Understanding these dynamics is essential not only for improving 
tourism performance, but also for shaping sustainable tourism futures in 
low-arrival economies, where short-term demand expansion may con
flict with long-term environmental resilience and digital inclusiveness.

This study’s primary goal is to close these gaps by evaluating the 
effects of inflation, exchange rates, per capita GDP, internet usage and 
carbon dioxide emissions on tourism demand in countries with low 
tourist arrivals. The study specifically addresses the following research 
question: How does inflation affect tourism demand in low-tourist- 
arrival countries? How do fluctuations in exchange rates affect 
tourism demand? What is the relationship between tourism demand and 
economic progress as determined by per capita GDP? How does internet 
usage affect the need for travel, and what is the impact of environmental 
performance, as measured by CO2 emissions, on tourism demand?

This study makes three significant contributions to the literature on 
tourism demand. By explicitly considering the distinct structural and 
economic circumstances of low-tourist-arrival nations, whose demand 
responses may vary from those observed in high-arrival locations, it 
theoretically extends tourism demand theory.

In terms of methodology, the study uses cross-country multiple linear 
regression together with panel regression approaches to identify both 
general trends and country-specific effects. Compared to a single coun
try or only cross-sectional analysis, this method offers more robust and 
comprehensive evidence.

From a policy perspective, the results provide context-based infor
mation for developing tourism policies in economies with low tourist 
arrivals. The paper promotes evidence-based tourism strategy that is 
adapted to locations with structural constraints by emphasizing the 
significance of macroeconomic stability, digital readiness, and envi
ronmental performance.

The structure of the paper is as follows: the literature is reviewed, 
and the hypotheses are developed in Section 2. The conceptual frame
work is presented in Section 3. The data and technique are explained in 
Section 4. The empirical findings are presented in Section 5. The results 

are discussed in Section 6, and policy implications, limitations, and 
future research objectives are discussed in Section 7.

2. Literature review

2.1. Tourism demand in low arrival economies

Several fundamental economic and non-economic factors, including 
income levels, relative prices, currency rates, technological advance
ment, and environmental factors, are used by traditional tourism de
mand models to explain tourist flows. These models have been used 
extensively to comprehend demand trends and tourism behaviour. 
However, their capacity to capture cross-national variations and 
changing tourist dynamics is constrained by their essentially static 
structure and dependence on constructive concepts. Classical models are 
insufficient on their own because tourism demand differs among sites 
and evolves. To capture heterogeneity, dynamic impacts, and more 
precise correlations impacting tourism demand, new empirical research 
has been expanding these models utilising panel data methodologies.

2.2. Macroeconomic determinants of tourism demand

2.2.1. Inflation and tourism demand
The interconnectedness between demand for tourism and inflation is 

usually distinguished by the influence of rising prices on the cost of 
travel and accommodation. The prior study has focused on the exchange 
rate's considerable negative impact on internal tourism. The author ar
gues that devaluing the euro may increase tourists’ attraction to the 
region [5,6]. The bilateral distance and the wide-ranging difficulties, 
such as COVID-19, negatively influence tourism. In contrast, it is posi
tively associated with the size of the population, income per capita, 
geographical contiguity, and political stability, which are also recog
nised as pivotal pull factors [7]. It emphasises a relationship between the 
reduction in GDP in 2020 and the tourism share of GDP, pointing out 
that tourism-dependent countries such as Spain and Italy endure more 
severe economic setbacks [8,9].

Furthermore, evidence from Spain demonstrates that the relative 
price index (a proxy for inflation) exhibits a considerable negative cor
relation with long-term tourism demand. An upsurge in relative prices 
reduces the destination's competitiveness over time, leading to a decline 
in arrivals [10]. Moreover, the results of the study prove that the 
tourism-led growth hypothesis holds that inbound tourists have bene
ficial impacts on economic development while also affecting inflation. 
This research extends existing literature by incorporating both positive 
and negative consequences. In our study, it also depicts both positive 
and negative effects; therefore, the outcomes can be either positive or 
negative. Overall, existing studies suggest that inflation generally re
duces tourism demand by increasing travel costs and reducing destina
tion competitiveness, although the magnitude and direction may vary 
across contexts.

2.2.2. Exchange rate movements and price competitiveness
The interrelation between exchange rates and characteristics of the 

demand for tourism is a key theme in current evidence-based literature, 
frequently distinguished by substantial asymmetries and fluctuating 
directional outcomes, as identified across 47 developing countries [11]. 
A reduction in the household currency value, illustrated as an uplift in 
the exchange rate, has a positive effect on international tourist arrivals 
by making the destination more affordable.

In contrast, past studies recognised a general negative relationship 
between real exchange rates and the demand for tourism in famous 
European destinations, pointing out that currency appreciation gener
ally acts as a powerful disincentive to arrivals compared to depreciation, 
which acts as an enhancer [11,12]. Further supporting this asymmetric 
point of view, past studies illustrated that outgoing migrants, like those 
who travel from Thailand to Asian destinations, are more responsive to 

R. Munasinghe et al.                                                                                                                                                                                                                           Sustainable Futures 12 (2026) 102157 

2 



the depreciation of currency in countries that are targeted as destina
tions compared to appreciations, in accordance with prospect theory’s 
priority on estimated cost savings [13,14]. The findings of the past study 
emphasise that exogenous shocks contribute to the depreciation of the 
exchange rate in tourism-dependent African regions, which can trigger 
considerable reductions in welfare and increased production costs, 
further aggravating the sector's consistency [15,16]. While prior studies 
have highlighted the adverse outcomes, our study highlights the positive 
side of the exchange rate on tourism demand. As a conclusion, it can be 
brought out that there can be positive impacts as well. Overall, the 
literature suggests that exchange rate movements significantly influence 
tourism demand through price competitiveness, although asymmetric 
effects are frequently observed across countries.

2.2.3. Economic development and per capita income
The correlation between demand for tourism and per capita GDP is a 

key theme in multiple empirical studies, demonstrating how economic 
flourishing functions as both a driver and an advantage-gainer of global 
travel. A wide-ranging evaluation of 160 economies shows that the 
relationship between tourism and sustainable development varies with 
GDP per capita, and that tourism is associated with positive sustain
ability outcomes in developed countries [17]. Existing literature largely 
overlooks infrastructure and publicity mechanisms, which are signifi
cant for the growth of the tourism sector and need a substantial in
vestment amount. Reliable predictions -are also a concern for both the 
government and tourism related organisations in producing a positive 
gain on investment [18,19]. The research, which examined eight EU 
Med alliance nations between 2010 and 2020, found that income and 
trade have a statistically significant positive impact on inbound tourism 
[20]. Moreover, it indicates that broadening tourism productivity – 
assessed as arrival per inhabitant statistically triggers economic devel
opment about tourism capita GDP, and also this study suggests that 
tourism encourages domestic income and fosters accumulation of 
physical and human capital [18,21]. In developing markets like Turkey, 
higher income ranges are recognised as positive promoters of tourist 
engagement, with an obvious causal link from income to tourism de
mand [22]. PGDP plays a crucial role in considering the economic fac
tors that affect the tourism industry. Existing literature largely overlooks 
the positive impacts. Similarly, our study emphasises the positive im
pacts, so it can be concluded that PGDP has a positive effect on tourism 
demand. Overall, per capita GDP is widely recognised as a key deter
minant of tourism demand, reflecting both income effects and broader 
economic development.

2.3. Digitalisation and tourism demand

Information and communication technologies (ICTs) have funda
mentally transformed tourism worldwide by enhancing destination 
competitiveness and altering traveller behaviour. Empirical evidence 
suggests that internet usage by companies significantly and positively 
impacts both internal and cross-border tourism expenditures in stable 
and fluctuating economies [23]. Corporations’ internet usage substan
tially increases costs for domestic and inbound travel, regardless of the 
country's nature [24]. At the end, the researchers shed light on findings 
from past studies and examined the European Union from the perspec
tive of the “ICT Development Index”. Their experience proved the 
powerful truth that the internet is the “Great Matchmaker.” In contrast, 
individual internet usage has been shown to adversely affect domestic 
tourism costs in specific transition frameworks [25]. Overall, the 
internet is a pivotal macroeconomic determinant, enabling potential 
tourists to assess service quality and costs effectively. Despite extensive 
research on positive impacts, our study has examined both positive and 
negative effects, indicating that negative impacts can occur as well. 
Internet usage significantly affects tourism demand. Recent studies 
incorporated that the ESG outcomes and the digital transformation are 
interconnected with each other, because the digital transformation 

strengthens the ESG performance. However, the digital transformation 
enhances the ESG performance directly and indirectly. Innovations from 
the ESG outcomes improves the sustainable practices [26]. Digital 
Transformation has the potential to be an effective new driver for in
dustrial changes. Digital transformation significantly boosts ESG per
formance compared to other industries. According to the supplementary 
analysis, companies with poor institutional environments can enhance 
their ESG performance through digital transformation. Previous 
empirical studies incorporated that the digital transformation enhances 
the operational efficiency and perceptual capabilities. However, the 
prior empirical studies suggested that the dynamic capabilities are 
playing a mediating role between digital transformation and ESG per
formance [27]. Overall, digitalisation enhances tourism demand by 
improving information accessibility and reducing search costs, although 
its effects may vary depending on the level of digital maturity across 
countries.

2.4. Environmental quality and tourism demand

Empirical proof from different regions emphasised varying impacts. 
In Sub-Saharan Africa, while economic development increases emis
sions, tourism income has shown potential mitigating effect, suggesting 
that financial advantages from the sector may support sustainable 
methods [28]. The research also emphasised that the growth of tourism 
is an alternative mechanism of economic growth but may trigger envi
ronmental imbalances if not controlled through rigid regulation. Former 
researchers found that in main tourism hubs, tourism growth regularly 
leads to carbon emissions [29]. Moreover, it emphasises that, while 
tourist arrivals from worldwide usually cause massive Co2 emissions 
because of rising energy consumption in accommodation and travel 
[30].

The outcomes of this research indicate a few policy suggestions for 
policymakers to reduce CO2 emissions through REN, RND, and envi
ronmentally friendly tourism policies [31]. Finally, an 
increasing-emissions approach is determined by several factors, 
including demand growth and the use of carbon–intensive tourism 
goods and services. A crucial awareness of these determinants is 
essential for evaluating and informing policy feedback that is efficient 
[32]. Emissions are affecting the tourism industry, both positively and 
negatively, depending on the country’s pollution and industrialisation. 
Existing literature largely overlooks both positive and negative impacts. 
In conclusion, environmental quality affects tourism demand both 
positively and negatively. CO2 significantly affects Tourism Demand. 
Overall, environmental quality plays a dual role in tourism demand, as 
increased tourism activity may contribute to environmental degrada
tion, while environmental conditions also influence destination 
attractiveness.

2.5. Synthesis of literature and research gap

Overall, the existing literature provides extensive evidence on the 
macroeconomic determinants of tourism demand, including income, 
prices, and exchange rates. More recent studies have also incorporated 
digitalisation and environmental factors. However, most studies focus 
on high-arrival or developed economies, limiting their applicability to 
low-tourist-arrival countries. In addition, these determinants are often 
examined in isolation, resulting in a fragmented understanding of 
tourism demand dynamics. Furthermore, cross-country heterogeneity in 
low-arrival economies remains underexplored. This study addresses 
these gaps by integrating macroeconomic, digital, and environmental 
factors within a unified panel framework, focusing specifically on low- 
tourist-arrival countries.

2.6. Hypothesis development

In tourism demand studies, hypotheses are typically developed by 
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linking macroeconomic, financial, and environmental factors to tourist 
arrivals. These hypotheses help researchers validate theories and inter
pret empirical results systematically.

2.7. H1: inflation significantly affects tourism demand

This study uses a panel approach to investigate H1, which posits that 
inflation significantly affects tourism demand, in light of contradictory 
empirical findings from earlier studies.

2.8. H2: exchange rate significantly affects tourism demand

This study examines H2, which suggests that exchange rate changes 
significantly affect tourism demand within a panel framework, ac
counting for cross-country variations in price competitiveness.

2.9. H3: per capita GDP significantly affects tourism demand

This study formulates H3, which states that higher per capita GDP 
boosts tourism demand across countries, considering the function of 
economic development in promoting tourism activity.

2.10. H4: internet usage significantly affects tourism demand

The analysis examines H4, which suggests that internet usage affects 
tourism demand, reflecting the increased significance of digital con
nectivity in travel decisions.

2.11. H5: CO2 emission significantly affect tourism demand

This study assesses the H5, which suggests that carbon dioxide 
emissions have an impact on tourism demand across a subset of econ
omies, in relation to growing environmental concerns and sustainability 
awareness.

3. Theoretical framework and conceptual model

3.1. Tourism demand theory

This study is grounded in tourism demand theory, which extends 
traditional consumer demand theory by treating travel as a composite 
good influenced by income, prices, and macroeconomic conditions. 
Tourism demand models typically incorporate structural economic de
terminants, price competitiveness, and income effects to explain varia
tions in tourist flows across destinations [33]. In this approach, the 
income effect is represented by per capita GDP, which captures both 
purchasing power and the level of economic development, including 
infrastructure and service quality in destination economies and visitors' 
purchasing power. Price-related effects are represented by inflation and 
exchange rates, which influence tourism demand through changes in 
travel costs and destination affordability. While favourable exchange 
rate movements can enhance tourism by improving price competitive
ness, rising inflation may reduce destination attractiveness. While 
favourable exchange rate fluctuations can boost tourism by making sites 
comparatively more affordable for foreign visitors, rising inflation may 
reduce price competitiveness.

3.2. Push-pull theory of tourism motivation

The push-pull motivation theory, which complements economic 
demand theory, provides a behavioural explanation of tourism demand 
by distinguishing between internal motivations (push factors) and 
destination-specific attributes (pull factors). This framework provides a 
behavioural perspective on tourism demand by explaining how indi
vidual motivations interact with destination characteristics to shape 
travel decisions. In this study, internet usage is conceptualised as a pull 

factor that enhances destination visibility, reduces information asym
metry, and facilitates travel planning through digital platforms. CO₂ 
emissions, as a proxy for environmental degradation, may reduce 
destination attractiveness, particularly in the context of increasing 
environmental awareness among tourists [34]. By integrating tourism 
demand theory with the push–pull framework, this study provides a 
comprehensive theoretical basis for examining how economic, digital, 
and environmental factors jointly influence tourism demand in 
low-arrival countries.

3.3. Integrated conceptual framework

The conceptual framework of this study is developed by integrating 
tourism demand theory with the push–pull framework to examine how 
macroeconomic, digital, and environmental factors are associated with 
tourism demand. Specifically, inflation, exchange rate, and per capita 
GDP capture macroeconomic conditions influencing price competitive
ness and economic capacity. Internet usage represents digital connec
tivity and information accessibility, while CO₂ emissions reflect 
environmental conditions that may influence destination attractiveness. 
Accordingly, the framework proposes that tourism demand is associated 
with these key determinants, reflecting the combined influence of eco
nomic, technological, and environmental factors in shaping travel de
cisions in low-arrival economies.

3.4. Conceptual framework diagram

Fig. 1 presents the conceptual framework of the study, illustrating 
the hypothesised relationships between tourism demand (TD) and its 
key determinants. Tourism demand is measured as tourist arrivals per 
1000 inhabitants. The independent variables include inflation (INF), 
exchange rate (ER), per capita GDP (PGDP), internet usage (INT), and 
carbon dioxide (CO₂) emissions. Inflation, proxied by the Consumer 
Price Index, captures destination price competitiveness. Exchange rate, 
measured using the official exchange rate, reflects relative travel costs 
and international price attractiveness. Per capita GDP (current US$) 
represents economic development and infrastructure capacity. Internet 
usage, measured as the percentage of individuals using the internet, 
captures digital connectivity and information accessibility. CO₂ emis
sions per capita are used as a proxy for environmental quality, reflecting 
environmental conditions that may influence destination attractiveness. 
As illustrated in Fig. 1, each independent variable is linked to tourism 
demand through hypothesised relationships (H1–H5). Summary of key 
literature, limitations & research gap are reported in Appendix 1. The 
directional arrows indicate the expected associations for modelling 
purposes and do not imply causality.

4. Data and methodology

4.1. Data sources and sample selection

The data was collected from several databases, including [1,2]. The 
dataset contained observations from different cross-sections over time, 
and the data analysis was conducted using Panel Regression Analysis 
and Multiple Linear Regression. The data file used for the study is pre
sented in Appendix 2. This study used data on variables such as inflation, 
exchange rate, per capita GDP, internet usage, carbon dioxide emissions, 
and tourism demand for 20 low arrival countries from 2010 to 2023. 
This study focuses on twenty countries that had comparatively low 
tourist arrivals between 2010 and 2023. The countries were selected 
based on the data availability. Countries with missing data were 
excluded in our study to maintain the consistency. The sample consists 
of 20 countries characterised by relatively low levels of international 
tourist arrivals over the period 2010–2023. Countries were selected 
based on data availability and completeness across all variables, while 
those with substantial missing observations were excluded to ensure 
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consistency in panel estimation.

4.2. Variable definitions and measurements

Table 1 presents the definitions, measurements, and data sources of 
the variables used in the study.

4.3. Econometric model specification

The main objective of this study is to examine the relationship be
tween tourism demand and its key determinants, INF, ER, PGDP, INT 
and CO2, on TD. This study adopts a reduced-form panel regression 
framework to examine the association between macroeconomic, digital 
and environmental variables and tourism demand. While this approach 
enables the identification of statistically significant relationships, it does 
not establish causality due to potential endogeneity, reverse causality, 
and omitted variable bias. In particular, endogeneity may arise because 
tourism demand can itself influence macroeconomic conditions, digital 
adoption, and environmental outcomes. As the empirical design does 
not explicitly address this concern the estimated relationships are 
interpreted as associations rather than causal effects. The dependent 
variable was measured by tourist arrivals per 1000 inhabitants to ensure 
consistency with the measurement structure of the independent 

variables. This measure was selected to examine the macroeconomic, 
digital and environmental factors effect on tourism inflows across the 
countries. 

TDit = β0 + β1INFit + β2ERit + β3PGDPit + β4INTit + β5CO2it + μt

+ ωi + εit

(1) 

The above linear panel model is employed to assess how inflation 
(INF), exchange rate (ER), per capita GDP (PGDP), internet usage (INT), 
and CO₂ emissions influence tourism demand (TD) across the 20 selected 
low-arrival countries over a 14-year period. In this equation i, denotes 
the country and t represents the year. εit represents the error term of the 
equation. In addition to country-specific effects, time fixed effects are 
incorporated to control for common shocks and global trends affecting 
tourism demand, including disruptions such as the COVID-19 pandemic. 
Panel regression allows to capture the unobserved heterogeneity across 
the countries. In addition to the panel regression authors implemented 
the Multiple Linear Regression (MLR) to capture the unique character
istics of each country. 

TDt = α0 + α1INFt + α2ERt + α3PGDPt + α4INTt + α5CO2t + εt (2) 

The country level analysis highlights the characteristics of each 
country over 14 years. Multiple Linear Regression offers country specific 
insights from each country. By integrating the two methodologies it 
strengthens the overall analytical scope of the study.

4.4. Estimation strategies

4.4.1. Panel regression approach
The panel regression approach is appropriate for this study as it al

lows for the simultaneous analysis for cross country variation and time 
dynamics in tourism demand. By combining both dimensions panel data 
model provides more efficient estimates and enable control for unob
served heterogeneity across countries, which is particularly important in 
a heterogeneous sample of low tourism economy. Fixed Effect, Random 
Effect and POLS are the main models in the panel regression approach. 
The Fixed Effect model is used to control for unobserved, time-invariant 
characteristics of each country. The Random Effect model assumes that 
country-specific effects are random and uncorrelated with the variables. 
According to our study, RE was selected after the Hausman test, indi
cating that country-specific characteristics are uncorrelated with the 
variables in our study. Although Hausman test suggests the use of the 
Random Effects model this assumption may be restrictive in the contest 
of Tourism Demand where unobserved country specific restricts such as 
geography, institutional quality and destination attractiveness are likely 
to be correlated with exploratory variables. Given these considerations 
the fixed effect model is treated as a benchmark specification as it 
controls for the time invariant unobserved heterogeneity across coun
tries. Cross country heterogeneity is a key feature of the data set. This is 
addressed through panel estimation techniques including fixed effects 
and random effect model which control for unobserved country specific 
characteristics. The Random Effects (RE) model is used since it permits 

Tourism Demand

[Tourist arrivals per 

Exchange Rate (H2)

[Official Exchange 

Per Capita GDP (H3)
[Per capita GDP (current 

US$)]

Internet Usage (H4)

[Individuals Using the 

Carbon Dioxide 

Emission (H5)

Inflation (H1)

[Consumer Price Index]

H4 H5 H3

H1 H2

Fig. 1. Conceptual framework. Source: authors’ compilation.

Table 1 
Variables, measurements, and data sources.

Variable Definitions Measurement Source

Tourism 
Demand

The total number of 
Arrivals per the 
population

Tourist Arrivals Per 
1000 Inhabitants

https://doi.org/10. 
18111/9789 
284425808
UNWTO/ Own 
Calculation

Inflation The annual 
percentage change in 
the CPI

Consumer Price 
Index

https://data. 
worldbank.org/ind 
icator/FP.CPI. 
TOTL
World Bank

Exchange 
Rate

The value of the 
destination country's 
currency

Official Exchange 
Rate

https://data. 
worldbank.org/ind 
icator/PA.NUS. 
FCRF
World Bank

Per Capita 
GDP

The total economic 
output of a country 
divided by 
population

Per capita GDP 
(current US$)

https://data. 
worldbank. 
org/indicator/NY. 
GDP.PCAP.CD
World Bank

Internet 
Usage

The percentage of 
the population with 
access to internet

Individuals Using 
the Internet (% of 
population)

https://data. 
worldbank. 
org/indicator/IT. 
NET.USER.ZS
World Bank

Carbon 
Dioxide 
Emission

Greenhouse gas from 
burning fossil fuels

CO2 Per Capita https://ourwor 
ldindata.org/co2- 
emissions
Our World in Data

Source: Authors’ Compilation.

R. Munasinghe et al.                                                                                                                                                                                                                           Sustainable Futures 12 (2026) 102157 

5 

https://doi.org/10.18111/9789284425808
https://doi.org/10.18111/9789284425808
https://doi.org/10.18111/9789284425808
https://data.worldbank.org/indicator/FP.CPI.TOTL
https://data.worldbank.org/indicator/FP.CPI.TOTL
https://data.worldbank.org/indicator/FP.CPI.TOTL
https://data.worldbank.org/indicator/FP.CPI.TOTL
https://data.worldbank.org/indicator/PA.NUS.FCRF
https://data.worldbank.org/indicator/PA.NUS.FCRF
https://data.worldbank.org/indicator/PA.NUS.FCRF
https://data.worldbank.org/indicator/PA.NUS.FCRF
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD
https://data.worldbank.org/indicator/IT.NET.USER.ZS
https://data.worldbank.org/indicator/IT.NET.USER.ZS
https://data.worldbank.org/indicator/IT.NET.USER.ZS
https://data.worldbank.org/indicator/IT.NET.USER.ZS
https://ourworldindata.org/co2-emissions
https://ourworldindata.org/co2-emissions
https://ourworldindata.org/co2-emissions


the examination of time-invariant independent variables and assumes 
that study variables are uncorrelated.

Prior to estimation unit root tests are conducted to examine the 
stationarity properties of the variables. The empirical specification 
could include the combination of level and difference variables. In this 
context coefficients of the level variable capture the relationship be
tween the levels of variable and tourism demand whereas coefficient of 
difference variables represents the effects of the changes in these vari
ables over time.

4.4.2. Country-level heterogeneity analysis
In addition to panel regression, country-specific multiple linear 

regression (MLR) models are estimated to capture within-country dy
namics over time. Given the relatively short time series, these results are 
interpreted as exploratory rather than definitive for country-level 
inference. It is important to note that the country specific multiple 
linear regression analysis is based on relatively short time series 
(2010–2023) which may limit the statistical reliability of individual 
country estimates. Therefore, these results should be interpreted as 

exploratory insight rather than definitive evidence for the country level 
inference. Fig. 2 shows the workflow diagram representing the study 
pathway. It outlined tasks from the start to the end of the current study, 
providing a clear path for the study.

4.4.3. Diagnostic and robustness test
The stationarity test is conducted using Levin-Lin-Chu (LLC) unit 

root test. Appendix 3 is highlighting the results for the stationarity test. 
Tourism Demand and Internet Usage are the only variables that suffi
cient the stationarity at the first level. To satisfy the stationarity INF, ER, 
PGDP, CO2 variables are converted into first difference variables. To 
identify the difference variables authors named the variables by indi
cating “d” to the front of the variable name. TD and INT variables have p 
value of 0.0000 and 0.0014 which are <0.05. INF, ER, PGDP and CO2 
variables have p values, 0.9996, 0.8682, 0.8623, 0.1221 accordingly at 
the first level. After transformed those values into first difference those 
variables have p values, d_INF (0.0044), d_ER (0.0014), d_PGDP 
(0.0000), d_Co2 (0.0000) which are satisfying the stationarity of the 
variables. Appendix 4 providing the results for the multicollinearity test. 

Fig. 2. Workflow diagram. Source: authors’ illustrations.
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All the VIF values are <2 by confirming indicating no significant mul
ticollinearity concerns in the data set. The empirical results are 
compared the cross effect and random effect specification, and the main 
findings are broadly consistent in terms of direction and significant. The 
results are robust across alternative model specifications, with consis
tent signs and significance levels of key coefficients.

Additional panel diagnostic tests were conducted to strengthen the 
robustness of the empirical analysis. The detailed Stata outputs are 
presented in Appendix 5, and the summary results are reported in 
Table 2. First, the Pesaran cross sectional dependency test was applied, 
and the results indicates the presence of cross-sectional dependency, 
suggesting that common shocks may influence tourism demand across 
the sample countries. Similar panel-based studies have emphasised the 
importance of considering cross sectional dependency and slope het
erogeneity when analysing interconnected country panels [35,36]. 
Second, the Pesaran and Yamagata slope homogeneity test does not 
reject the null hypothesis of slope homogeneity, indicating that the 
panel specification is statistically acceptable. Third, panel unit root test 
shows mixed stationarity properties at level: therefore, variables were 
retained in level form to transform into first differences where appro
priate to reduce the risk of superiors’ regression. This procedure is 
consistent with previous econometric studies that examine interrelation 
properties before estimation [37,38]. Finally, the Pedroni and Kao 
cointegration test provide evidence of cointegration, while the West
erlund test provides weaker evidence. Therefore, the cointegration re
sults are interpreted cautiously as partial evidence of a long run 
association among tourism demand and its macroeconomic, digital, and 
environmental determinants. Overall, these additional tests improve the 
methodological transparency and econometric robustness of the study.

5. Empirical results

This section describes results of the Panel Regression and Multiple 
Linear Regression for the 20 Low Arrival Countries from 2010 to 2023.

5.1. Descriptive statistics and stylish facts

Fig. 3 illustrates substantial cross-country heterogeneity in Tourism 
Demand as well as the presence of the common temporal shocks 
particularly during the covid 19 period. These patterns highlight the 
importance of adapting a panel data framework that can simultaneously 

capture cross sectional variations and time specific effects. In particu
larly the pronounced decline observed across most countries during the 
pandemic reinforces that needs to control for global shocks through time 
fixed effects in the empirical model.

Descriptive Statistics are demonstrated in Appendix 6 For each var
iable, the results report the number of observations, mean, standard 
deviation, minimum, and maximum values in the dataset. The mean 
value of Tourism Demand is maintained at a high level across low- 
arrival countries. Inflation and the exchange rate have the highest 
mean values, whereas the other variables have lower mean values. 
Internet Usage and CO2 emissions have a moderate average value, while 
the PGDP indicate the strong income levels across the observations. 
Descriptive Statistics is divided into two parts. One part was a summary 
of the descriptive statistics for the entire data set, and the other part was 
the descriptive statistics for the low-arrivals countries separately. There 
are 280 observations over the 14 years.

Fig. 4 summarizes the descriptive statistics across countries, high
lighting substantial variation in tourism demand and explanatory vari
ables. While the figure confirms the presence of heterogeneity across 
countries the complexity of the visualization limits its interpretability. 
Therefore, the key insights emphasize in the extension of cross-country 
variation which further supports the use of panel estimation techniques.

Overall, the visual evidence highlights two key features of the data 
set: substantial heterogeneity across countries and the presence of 
common global shocks effecting all countries simultaneously. These 
characteristics justify the use of panel regression techniques which both 
country and time fixed effects to appropriately capture the underlined 
data structure.

Appendix 7 presents the summary statistics for the countries sepa
rately. Seychelles, Antigua and Barbuda, St. Lucia, and Luxembourg 
show high arrivals per 1000 inhabitants, indicating a high tourism de
pendency among low-arrival countries. Also, these countries have high 
GDP and High Internet Usage, highlighting their industrial capabilities. 
Countries like Sierra Leone, Angola, Honduras, and Bolivia have low 
Tourism Demand along with low GDP and INT, highlighting the low 
infrastructure in those countries. Angola, Sierra Leone, and Moldova 
have the highest inflation, which may be a reason for low tourist ar
rivals. Antigua and Barbuda, Belize, Dominica, St. Lucia, and St. Vincent 
have a fixed exchange rate that can favourably increase tourism across 
those countries. Luxembourg, Brunei, and Trinidad and Tobago have the 
highest PGDP, showing the high-income economies that support the 
tourism industry.

5.2. Panel regression results

All specification tests are conducted using Stata version 17. The 
specification tests are performed to verify the suitability of the data set 
for the FE, RE, and POLS. The Hausman test is incorporated to select the 
most suitable test for the study from RE and FE. Based on the Hausman 
Test results, the Random Effects model was the most appropriate for the 
study. RE results are incorporated in Appendix 8 Specification test re
sults are indicated in Appendix 9 To ensure robustness the results are 
examine alternative model specification the consistency of key co
efficients across fixed and random effect model suggests that the find
ings are not driven model specific assumptions. The random effects 
model is used to assess variability across groups or entities, assuming 
they are random samples from a larger population. According to the 
Random Effect Model results, Exchange Rate and Internet Usage are the 
only variables that are significant after the robustness test. The inclusion 
of time fixed effect ensures that the estimated coefficient capture 
country specific variations, net of global shocks affecting 
simultaneously.

In this specification coefficients associated with the level variables 
(Internet Usage) Capture the relationship between the level of the var
iable and tourism demand, while coefficients on difference variables 
(Exchange Rate, Inflation, Per capita GDP, Co2 emission) represents the 

Table 2 
Additional panel diagnostic tests.

Test Null Hypothesis Main Results Decisions

Pesaran cross 
sectional 
dependency 
test

Cross sectional 
independence

Pesaran CD test is 
statistically 
significant

Cross sectional 
dependency 
exceeds

Pesaran and 
Yamagata 
slope 
homogeneity 
test

Slope 
coefficients are 
homogenous

Delta and adjusted 
delta statistics are not 
statistically 
significant

Do not reject the 
slope 
homogeneity

Panel unit root 
test

Panels contains 
unit root

Mixed results at level: 
Variables becomes 
stationary after 
appropriate 
transformation

Stationarity 
properties were 
addressed before 
the estimation

Pedroni 
cointegration 
test

No 
cointegration

Most statistics are 
statistically 
significant

Evidence of 
cointegration

Kao 
cointegration 
test

No 
cointegration

Most statistics are 
statistically 
significant

Evidence of 
cointegration

Westerlund 
cointegration 
test

No 
cointegration

Test statistics is not 
statistically 
significant

Weaker evidence 
of cointegration

Source: Authors’ Compilation.
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effects of changes in these variables over time. Accordingly, the model 
primary captures the short run for within period adjustments rather than 
long run equilibrium relationships.

While holding other variables constant, time-invariant unobserved 
heterogeneity is assumed to be random and uncorrelated with the in
dependent variables. Changes in the exchange rate is expected to in
crease tourism demand in low-tourist-arrival countries over time, 
indicating that tourists are prioritising product quality over prices. 
While holding other variables constant, time-invariant unobserved 
heterogeneity is assumed to be random and uncorrelated with the in
dependent variables. Higher internet usage is expected to reduce 
tourism demand in low-tourist-arrival countries over time, by increasing 
the risk of false information discouraging travel decisions.

5.3. Country-level heterogeneity analysis

Given the limited number of observations per country, the following 
country level results are presented primarily to illustrates heterogeneity 
patterns rather than to derive robust country specific conclusions.

In addition to the panel regression, the authors conducted multiple 
linear regression (MLR) to identify specific characteristics in each 
country. Table 3 represents the MLR results for the study. Authors 
identified a special characteristic in the Exchange Rate variable. For 
these countries, Antigua and Barbuda, Belize, Dominica, St. Lucia, and 
St. Vincent, the exchange rate variable is omitted due to collinearity. INF 
shows a significant negative impact in Angola, Antigua and Barbuda, 
Belize, and Sierra Leone, indicating that purchasing power influences 
TD. Countries like Angola, Antigua and Barbuda, Belize, Dominica, Fiji, 
Honduras, Samoa, Seychelles, and St. Vincent have a significant positive 
impact of PGDP on tourism demand, indicating the highest industrial 
capabilities.

While holding other variables constant, changes in the inflation are 
associated with increasing tourism demand in Fiji, Luxembourg, and 
Trinidad and Tobago, respectively, over time, while changes in the 
inflation are associated with decreasing tourism demand in Angola, 
Antigua and Barbuda, Belize, and Sierra Leone, respectively, over time.

While holding other variables constant, a change in the per capita 
GDP is associated with enhanced tourism demand in Angola, Antigua 
and Barbuda, Belize, Dominica, Fiji, Honduras, Samoa, Seychelles, St. 
Lucia and St. Vincent respectively over time. While holding other vari
ables constant, a change in the CO2 emission is associated with an in
crease in tourism demand in Angola, Paraguay and Trinidad and 
Tobago, respectively, over time, while changes in the CO2 emission is 
related to a reduction in tourism demand in Antigua and Barbuda and 
Fiji, respectively, over time.

6. Discussion

It is important to note that the empirical model does not directly 
identify the underline mechanism linking explanatory variables to 
tourism demand. Therefore, the interpretations should be viewed as an 
indicative association rather than the definitive casual pathways and 
alternative explanations related to omitted structural behavioural fac
tors cannot be ruled out.

6.1. Interpretation of core findings

The findings of the study reveal that tourism demand is shaped by 
better interaction among economic activities, the effectiveness of digital 
connectivity, and environmental factors. Exchange rate fluctuations 
play a significant role in tourism demand by influencing tourist arrivals 
through price competitiveness. Conversely, the impact of inflation and 

Fig. 3. Tourism demand on low tourist arrival countries. Source: author’s illustrations.
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per capita GDP implies that macroeconomic stability and economic 
growth are insufficient to enhance tourism demand without structural, 
institutional conditions. Furthermore, the contrasting impacts of CO2 
emissions indicate that an increase in tourism demand in some countries 
is tied to carbon-intensive development.

6.2. Implications for sustainable tourism futures

First, tourism maturity plays a vital role in shaping heterogeneity 
effects across countries. Countries with well-structured tourism infra
structure and intense internet penetration can withstand macroeco
nomic fluctuations, such as inflation, without experiencing a decline in 
tourism demand. Second, structural differences contribute to heteroge
neity effects, such as transport connectivity and governance quality, 
which impact economic growth and exchange rate fluctuations, thereby 
shaping tourism demand. Third, digital readiness helps to define the 
heterogeneous effect of internet usage across countries. Countries with 
developed digital tourism with online systems, digital marketing, and 

increased internet usage increase the tourism demand. Countries with 
underdeveloped digital tourism might have the opposite effect.

6.3. Comparison with existing literature

Our research aligns with earlier research. Previous research has 
indicated a favourable correlation between tourism demand and per 
capita GDP [19]. Previous research has revealed a negative correlation 
between tourism demand and inflation. However, other research in
dicates that the desire for travel and inflation are positively correlated 
[39]. According to past studies, the travel demand is significantly 
impacted negatively by the currency rate [5]. The Exchange Rate has 
dual effect on Tourism Demand. The depreciation of the currency makes 
the destination more affordable for tourists by increasing the tourist 
arrivals. At the same time a weaker currency may raise the cost of the 
good and services [40]. Internet usage positively impacts travel demand. 
Internet usage has a favourable impact on foreign tourism flows, ac
cording to earlier research [41]. Most prior findings align with our 

Fig. 4. Descriptive statistics for the 20 low arrival countries. Source: author’s illustrations.
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research’s empirical results, demonstrating the accuracy of our results.

7. Policy implication

The country level patterns provide indicative insight; however, 
policy recommendations should be interpreted with caution due to the 
limited time series observations. The findings provide indicative insights 
for policy makers, however given the associational nature of the analysis 
policy conclusion should be interpreted with caution. It is important to 
note that the empirical results of this study are based on reduced-form 
framework and should be interpreted as indicative association rather 
than causal effects. Therefore, the following discussion outlines general 
policy relevance insight rather than respective recommendations.

7.1. Macroeconomic stability and tourism strategies

The impact of changes in the inflation on tourism demand indicates 
that an increase in price levels does not reduce tourist arrivals. Then 
country level patterns may provide insights to maintain macroeconomic 
stability rather than strict price control. Furthermore, tourism author
ities should focus on improving service standards and value creation, as 
a positive tourism experience accompanies price increases. Whereas the 
negative association between the changes of the inflation and tourism 
demand imply that an increase in price levels reduces the tourist ar
rivals. These patterns may be relevance for policymakers to implement 
strategies to maintain price stability in the tourism sector, including 
transportation, accommodation, food, and beverages.

The impact of changes in the per capita GDP on tourism demand is 
indicating that higher economic growth supports higher tourist arrivals. 
The findings suggested to encourage investors to invest more in tourism 
infrastructure, such as transportation, accommodation, and other 
tourism-related services, to enhance tourist arrivals.

7.2. Exchange rate management and competitiveness

The positive association between changes in the exchange rate 
movements and tourism demand are suggest that price competitiveness 
may play a role in attracting tourists. However, exchange rate policies 
often constrain by broader macroeconomic objective and institutional 

arrangements, therefore, should not be viewed as a direct policy level for 
tourism development. Then the findings suggest that to maintain the 
macroeconomic and tourism policies to maintain the better exchange 
rates that supports to the tourist arrivals.

7.3. Digital tourism readiness

The impact of internet usage on tourism demand appears to be 
context dependent potentially reflecting differences in development 
stages digital maturity and travel behaviour. Therefore, digital expan
sion along may not uniformly translate into increased tourism demand. 
Then the results provide indicative insights to encourage investors to 
develop digital infrastructure. Whereas the negative association be
tween internet usage and tourism demand may reflect broader structural 
dynamics such as differences in development stages, substitution effects 
towards outbound tourism or unobserved institution and digital quality 
factors rather than the direct causal mechanism. This pattern may be 
relevance for policymakers to implement strategies to enhance digital 
connectivity and improve the quality of websites, better online payment 
systems and digital marketing.

7.4. Environmental sustainability and tourism planning

The impact of changes in the CO2 emission on tourism demand may 
reflect broader economic activity rather than direct tourism related ef
fects therefore, environmental policy implications should be interpreted 
cautiously and conjunction with sustainability objectives. The negative 
association between changes in the CO2 emission and tourism demand 
may reflect environmental degradation decreases tourist arrivals. The 
results provide insights to implement rules and regulations to protect the 
environment and encourage people to engage in low-carbon emission 
activities.

It is important to recognise that the estimated relationships are 
conditional on the variables included in the model. Given the exclusion 
of certain structural and institutional factors the coefficient may 
partially capture broader country characteristics or unobserved in
fluences. Therefore, the findings should be interpreted within the 
context of the model specification rather than as full comprehensive 
determinants of tourism demand.

Table 3 
Multiple linear regression results.

Countries Constant R2 TD

INF ER PGDP INT CO2

Angola - 0.004*** 0.9706 − 0.01* 0.01* 0.00** 0.18** 43.11***
Antigua and Barbuda +0.000*** 0.9082 − 102.72*** 0 0.63*** 26.69** − 2489.52***
Belize +0.276 0.6128 − 63.52* 0 0.70*** 3.16 271.54
Bolivia − 0.190 0.7765 − 0.47 166.26 0.04 − 1.75* 84.57
Bosnia and Herzegovina − 0.145 0.5311 8.42 135.60 − 0.06 5.26 14.24
Brunei Darussalam +0.376 0.6454 − 56.44 1474.60 0.02 4.11 − 27.05
Dominica − 0.892 0.8255 − 8.28 0 0.46*** − 30.64*** 118.80
Fiji − 0.005*** 0.8424 59.27* 3868.94*** 0.41* − 59.43*** − 1959.05**
Guyana − 0.083* 0.5620 − 11.04 74.88* 0.04 − 4.90 − 104.54
Honduras − 0.013** 0.0834 − 0.46 3.54 0.13*** 3.84*** 14.27
Luxembourg − 0.396 0.5149 87.87* − 709.97 − 0.02 117.54 277.16
Moldova +0.182 0.5713 − 1.94 22.10 0.09 − 1.22* − 297.89
North Macedonia − 0.451 0.3214 3.32 2.94 − 0.04 5.32 33.39
Paraguay − 0.705 0.4511 1.61 − 0.03 0.02 − 3.01 467.61**
Samoa − 0.003*** 0.8260 18.09 935.11* 0.85*** − 29.74** 786.77
Seychelles − 0.674 0.9198 − 2.07 − 101.94 0.31*** − 23.58 389.33
Sierra Leone − 0.991 0.2428 − 0.07* 2.08* 0.01 − 0.05 − 32.67
St. Lucia +0.060* 0.7598 − 21.87 0 0.45*** − 33.89** − 2698.96
St. Vincent − 0.838 0.6439 − 7.42 0 0.45** − 43.06** 170.95
Trinidad and Tobago − 0.032** 0.8968 9.27*** 370.62** 0.00 − 14.82** 31.83***

Note:.
* Significant at 10%.
** significant at 5%.
*** significant 1% significance level. Source: Authors’ Compilation.
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8. Conclusion

8.1. Summary of key findings

The study investigated the impact of inflation, exchange rates, per 
capita GDP, internet usage, and CO2 emissions on tourism demand in 20 
low-tourist-arrival countries over the period 2010–2023, using panel 
regression and multiple linear regression analyses.

The findings on inflation show that fluctuations in price levels do not 
uniformly reduce tourism demand. Exchange rates are a key factor 
affecting tourism demand, with a significant positive impact in several 
countries, implying the importance of price competitiveness to enhance 
tourist arrivals in low-tourist-arrival destinations. The findings related 
to per capita GDP suggest economic growth is insufficient to enhance 
tourist arrivals. Internet usage displays a significant negative impact, 
implying that an increase in internet usage is inadequate to enhance 
tourist arrivals.

8.2. Contribution to theory and practice

The findings of the study support the tourism demand theory, which 
argues that inflation and exchange rates play a crucial role in increasing 
tourist arrivals. Inflation and exchange rates are positively influencing 
the growth of tourism demand in low-tourist-arrival countries.

The results of the study, which show a significant positive impact of 
internet usage, extend the digital tourism theory by improving internet 
penetration, online services, and information access, thereby increasing 
tourism demand. At the same time, the study shows a significant nega
tive impact of internet usage, implying that digitalisation does not only 
support the enhancement of tourist arrivals. Enhancement of the tourist 
arrivals depend on how effective digital tools they incorporate to the 
tourism industry.

From a sustainable futures perspective, the findings suggest that 
tourism development in low-arrival countries cannot rely solely on 
economic expansion or digital penetration. Instead, long-term tourism 
resilience depends on aligning macroeconomic stability, environmen
tally responsible infrastructure, and effective digital governance. 
Without such integration, tourism growth risks reinforcing carbon- 
intensive development paths that undermine sustainability objectives.

8.3. Limitations and further research

The key limitation of the study is to potentially present the endo
geneity and the reverse causality. Tourism itself influence macroeco
nomic condition, digital adoption and environment outcomes. As the 
empirical design does not incorporate instrumental variables as dynamic 
panel techniques, the results should be interpreted as associational 
rather than causation. Furthermore, the study has several limitations. 
First, the study incorporates CO2 emissions as a proxy for environmental 
quality and uses internet usage as a proxy for digitalisation. Second, the 
study uses 20 low tourist arrival countries and 13 years for the analysis, 
which limits the generalizability of the results. The model does not 
explicitly include structural variables such as infrastructure quality, 
governance political stability or destination visibility due to data limi
tation. These omitted factors may influence tourism demand and could 
lead to potential omitted variable bias. Future research could incorpo
rate these dimensions using more comprehensive datasets or alternative 
modelling approaches.

The use of mix specification combining level and first differenced 
variables imply that the estimated relationship primarily reflects short 
run dynamics rather than long run equilibrium relationship therefore, 
the caution is required to interpreting the results particularly in dis
tinguishing between level effect and changes over time.

The Random Effect model relies on the assumptions that unobserved 
country specific effects are uncorrelated with the explanatory variables 
which may not fully holding the context of tourism demand. Although, 

robustness check using the fixed effect provide the consistence results 
remains a potential limitation.

To avoid the limitations of the study, future research could use more 
accurate measurements of environmental quality, such as air quality and 
water quality. This would give a better understanding of how ecological 
factors affect tourism demand. Future studies need to be extended to the 
other measures of tourism demand to capture the overall context of the 
tourism inflows. Future researchers could assess the impact of tourism- 
related services, such as online payment systems and tourism applica
tions, on tourist arrivals. The researchers could consider lower-tourist- 
arrival countries and extend the years taken into analysis. Overall the 
findings contribute to the literature by providing cross-country evidence 
on the short-run associations between macroeconomic, digital, and 
environmental factors and tourism demand, while highlighting the 
importance of cautious interpretation in reduced-form empirical 
settings.
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