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1. Introduction

The diversification of resource-dependent economies away from hydrocarbon rents has become one of the defining policy
challenges of the early twenty-first century, and tourism occupies a central place in the diversification strategies of many oil-
exporting states (Nurunnabi, 2019; Moshashai et al., 2020). Saudi Arabia, historically the archetype of a hydrocarbon
economy, has committed under Vision 2030 to raising the contribution of the tourism sector to gross domestic product and to
distributing the gains of economic transformation across its regions (Al-Nasser & Al-Rousan, 2021; Alshuwaikhat &
Mohammed, 2021). The Kingdom's opening to leisure tourism, the liberalisation of the visa regime, the development of
flagship destinations such as the Red Sea Project, AlUla, and Qiddiya, and the continued primacy of religious tourism in
Makkah and Madinah together constitute a large-scale natural experiment in tourism-led development (Alrwajfah et al., 2019).
Whether tourism expansion translates into durable regional economic development, and under what enabling conditions, is
therefore a question of considerable policy salience (Khan et al., 2020, 2021). The proposition that tourism can act as an
engine of growth is theoretically grounded and empirically contested (Pablo-Romero & Molina, 2020; Ahmad et al., 2020).
Export-base theory frames inbound tourism as an export industry that injects external demand into a regional economy,
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generating income and employment multipliers through backward and forward linkages (Manzoor et al., 2019). Endogenous
growth theory suggests that the productivity gains associated with tourism depend on the accumulation of complementary
factors, notably human capital and infrastructure (Fahimi et al., 2019; Croes et al., 2020). The tourism-led growth hypothesis,
which posits a unidirectional causal relationship from tourism to aggregate output, has received support in many national
settings (Shahzad et al., 2019; Bassil et al., 2019) yet has also been qualified by evidence of threshold effects, reverse causality,
and conditional heterogeneity (Chiu & Yeh, 2020; Antonakakis et al., 2019). The empirical record therefore motivates a
framework in which the tourism—development relationship is neither assumed to be uniform nor evaluated in isolation from
the conditions that shape it (Nunkoo et al., 2020).

Three features distinguish the present study. First, the analysis is conducted at the subnational level, exploiting variation across
the thirteen administrative regions of Saudi Arabia rather than treating the Kingdom as a single unit. Subnational analysis is
essential because tourism assets, infrastructure endowments, and human capital are unevenly distributed across regions, and
because the spatial balance of development is itself a stated objective of Vision 2030 (Liu & Wu, 2019; Aratuo & Etienne,
2019). Second, the study specifies infrastructure quality and human capital as moderators rather than as mere controls,
allowing the marginal effect of tourism expansion to vary with the enabling environment (Seetanah et al., 2019; Fahimi et al.,
2019). Third, the estimation strategy combines a panel ARDL error-correction framework, which separates short-run
dynamics from long-run equilibrium relationships, with fixed-effects estimators that are robust to cross-sectional dependence
(Ozcan & Ozmen, 2021; Jalil et al., 2019). The study addresses three research questions. Does tourism expansion contribute
to regional economic development in Saudi Arabia over the study period? Is the contribution of tourism conditioned by
regional infrastructure quality and human capital? And are the estimated relationships stable across alternative measures,
estimators, and specifications? Answering these questions contributes to the tourism-economics literature by providing
subnational evidence from a rapidly transforming Gulf economy (Al-Nasser & Al-Rousan, 2021), by formalising the enabling
role of infrastructure and human capital through moderation analysis (Croes et al., 2020), and by deploying a dynamic panel
methodology appropriate to the time-series properties of the data (Enilov & Wang, 2022).

The remainder of the paper is organised as follows. The next section reviews the theoretical foundations and the empirical
literature and develops the hypotheses. The subsequent section describes the data, variables, and the econometric
methodology, including the justification of the population, sample, and estimators. The results section reports the descriptive
statistics, correlation analysis, diagnostic tests, unit-root and cointegration tests, the ARDL estimates for each model, and the
robustness analysis. The final sections discuss the findings, draw policy implications, acknowledge limitations, and conclude.

2. Theoretical Foundations and Hypothesis Development
2.1 Theoretical framework

The theoretical architecture of this study rests on three complementary strands. The first is export-base theory, which partitions
a regional economy into a basic sector that sells to external markets and a non-basic sector that serves local demand (Liu &
Wu, 2019). Inbound tourism is quintessentially a basic activity: expenditure by non-resident visitors constitutes an injection
of exogenous demand that circulates through the regional economy via successive rounds of spending (Manzoor et al., 2019;
Sokhanvar et al., 2019). The magnitude of the resulting multiplier depends on the leakage of expenditure to imports and on
the density of intersectoral linkages (Alola et al., 2020). In regions where tourism supply chains are locally embedded, a given
increase in visitor expenditure generates a larger cumulative effect on regional income and employment, providing the
mechanism through which tourism expansion is expected to raise regional output per capita (Aratuo & Etienne, 2019). The
second strand is endogenous growth theory, which locates the drivers of long-run growth within the economic system rather
than in exogenous technical change (Aljarallah, 2020). In this framework, the growth payoff of any expanding sector is
conditioned by the accumulation of human capital and by the stock of productive infrastructure (Fahimi et al., 2019; Alfalih
& Bel Hadj, 2021). Tourism is a labour-intensive and service-intensive activity whose productivity is sensitive to the skills of
the workforce and to the quality of transport, utilities, and digital infrastructure (Croes et al., 2020; Gholipour et al., 2020).
Endogenous growth theory therefore predicts that the elasticity of regional development with respect to tourism expansion
will be larger where human capital and infrastructure are more abundant, furnishing the theoretical rationale for treating these
two factors as moderators rather than as simple additive controls (Seetanah et al., 2019).

The third strand is the tourism-led growth hypothesis, an application of the export-led growth hypothesis to the tourism sector
(Tang & Abosedra, 2019). The hypothesis asserts that tourism expansion Granger-causes economic growth through foreign-
exchange earnings, employment creation, economies of scale, the diffusion of technical and managerial knowledge, and the
stimulation of investment in complementary sectors (Shahzad et al., 2019; Tugcu, 2019). The hypothesis has been examined
extensively, and while a substantial body of evidence supports it (Perles-Ribes et al., 2020; Fauzel, 2021), the literature also
documents feedback effects, non-linearities, and context dependence (Antonakakis et al., 2019; Isik et al., 2019). The present
study does not treat the hypothesis as a settled empirical regularity but rather as a testable proposition whose validity in the
Saudi subnational context is an empirical question (Ahmad et al., 2020). Integrating these strands yields a conceptual
framework in which tourism expansion is the independent construct, regional economic development is the dependent
construct, infrastructure quality and human capital are moderators that shape the strength of the tourism—development
relationship, and a set of macro-structural variables act as controls. The framework is depicted in Figure 1. The moderating
logic is central: rather than asking only whether tourism matters, the framework asks under what regional conditions tourism
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matters most (Chiu & Yeh, 2020), aligning the analysis with the spatially differentiated character of Saudi Arabia's
development agenda (Moshashai et al., 2020).

2.2 Conceptual framework

Fig. 1 presents the conceptual framework that integrates export-base theory, endogenous growth theory, and the tourism-led
growth hypothesis. Tourism expansion is the independent construct; regional economic development is the dependent
construct; infrastructure quality and human capital moderate the core relationship; and a set of macro-structural variables enter
as controls.

Moderator 1 Moderator 2
Infrastructure Quality Human Capital

(INFRA) (HC)

AT 7
\ /

/
Ha (+)\ / W5 (+)
Independent Variable \ /
Tourism Expansion \ / Dependent Variable
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= Direct hypothesised effect (H1-H3) — - Moderating effect (H4-H5) = = Control effect

Fig. 1. Conceptual framework
2.3 Empirical literature

The empirical literature on the tourism—growth nexus has expanded rapidly over the past decade, and several patterns have
emerged. A first cluster of studies establishes a positive long-run association between tourism and output using cointegration
and error-correction methods (Jalil et al., 2019; Ohlan, 2019). Panel and time-series analyses across Mediterranean, Asian,
and island economies generally find that tourism expansion raises income, with elasticities that vary with the measure of
tourism and the estimation method (Perles-Ribes et al., 2020; Sultana et al., 2022; Fauzel, 2021; Suresh & Senthilnathan,
2020). Meta-regression syntheses reconcile the heterogeneity in this literature by showing that the sign of the tourism effect
is predominantly positive, while its magnitude is sensitive to the specification of tourism, the treatment of endogeneity, and
the level of development of the host economy (Nunkoo et al., 2020; Pablo-Romero & Molina, 2020).

A second cluster interrogates the direction of causality. While the tourism-led growth hypothesis posits causation from tourism
to output (Shahzad et al., 2019; Payne & Mervar, 2021), evidence also supports the economy-driven tourism hypothesis and
bidirectional feedback, with the balance of evidence shifting across regions and periods (Tugcu, 2019; Antonakakis et al.,
2019; Tang & Tan, 2020; Zuo & Huang, 2020; Saint Akadiri et al., 2019). This ambiguity has motivated the use of methods
that separate short-run dynamics from long-run relationships and that accommodate the possibility of feedback, of which the
ARDL error-correction framework is a leading example (Ozcan & Ozmen, 2021; Eyuboglu & Uzar, 2020; Enilov & Wang,
2022; Aslan et al., 2021).

A third cluster documents non-linearity and conditionality. Threshold analyses find that the growth payoff of tourism depends
on the level of tourism intensity, the quality of institutions, and the endowment of complementary factors (Chiu & Yeh, 2020;
Kumar & Stauvermann, 2020; Isik et al., 2019). Related work shows that exogenous shocks, economic policy uncertainty,
and pandemic disruption alter the tourism—growth relationship in asymmetric ways (Ridderstaat et al., 2019; Akadiri et al.,
2020; Uzuner & Ghosh, 2021; Sharma et al., 2021). This body of work implies that the tourism—development relationship is
not uniform and that its strength is contingent on the enabling environment, providing empirical warrant for the moderation
analysis at the centre of the present study (Seetanah et al., 2019; Croes et al., 2020).

A fourth cluster situates the tourism—growth question within the specific context of Gulf diversification. Studies of Saudi
Arabia's Vision 2030 emphasise the transition from an oil-based to a knowledge-based economy (Nurunnabi, 2019; Moshashai
et al., 2020), the role of foreign direct investment and human capital in diversification (Alfalih & Bel Hadj, 2021; Aljarallah,
2020), the contribution of trade to sustainable development in the Kingdom (Belloumi & Alshehry, 2020), and the
sustainability dimensions of national development visions (Alshuwaikhat & Mohammed, 2021; Al-Nasser & Al-Rousan,
2021). This literature establishes the policy relevance of tourism-led development in the Kingdom while leaving open the
subnational, conditional, and dynamic questions that this study addresses. A fifth cluster connects tourism expansion to the
energy and environmental dimensions of growth, a consideration of direct relevance to a hydrocarbon economy undertaking
diversification. Research on the growth impact of the energy transition and on the emissions consequences of expanding
tourism activity indicates that the developmental benefits of tourism are accompanied by resource and environmental
pressures whose management is itself a determinant of long-run sustainability (Adedoyin et al., 2020; Bekun et al., 2019;
Khan et al., 2021). Work on export diversification and environmental innovation further suggests that the composition of an
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economy's external earnings shapes the sustainability of its growth path (Igbal et al., 2021). While the present study models
the economic rather than the ecological return to tourism, this literature underscores that the two are ultimately interdependent.
Taken together, the literature motivates a study that measures tourism expansion in multiple ways (Dogru et al., 2021), that
treats infrastructure and human capital as moderators (Fahimi et al., 2019), that analyses subnational units (Liu & Wu, 2019;
Aratuo & Etienne, 2019), and that employs a dynamic panel methodology suited to the time-series properties of the data
(Ozcan & Ozmen, 2021). The present study is designed to fill precisely this configuration of gaps.

2.4 Hypothesis development

Export-base theory implies that inbound tourism receipts, as an injection of external demand, raise regional income through
multiplier effects (Manzoor et al., 2019), while the tourism-led growth hypothesis predicts a positive causal effect of tourism
earnings on aggregate output (Shahzad et al., 2019; Tang & Abosedra, 2019). Cross-country and single-country studies report
a positive tourism—growth association in settings as varied as the Mediterranean (Perles-Ribes et al., 2020), South Asia
(Sultana et al., 2022; Jalil et al., 2019), the Pacific (Kumar & Stauvermann, 2020), and the Gulf (Al-Nasser & Al-Rousan,
2021), and meta-analytic evidence confirms that the modal estimate in the literature is positive and significant (Nunkoo et al.,
2020). In the Saudi context, tourism receipts are dominated by religious and, increasingly, leisure tourism, both of which
channel substantial non-resident expenditure into host regions (Alrwajfah et al., 2019). Accordingly, the first hypothesis states
that tourism receipts are positively associated with regional economic development.

Hu: Tourism receipts are positively associated with regional economic development.

Tourist arrivals capture the volume dimension of tourism demand that is not fully reflected in receipts, since arrivals drive the
utilisation of accommodation, transport, and hospitality capacity independently of average spend (Dogru et al., 2021). The
demand-modelling literature treats arrivals as a primary indicator of tourism activity and links arrival growth to employment
and output in host economies (Nepal et al., 2019; Haini & Wei Loon, 2022; Gao et al., 2021). Because arrivals and receipts
capture distinct facets of the same underlying construct, and because both are theoretically linked to the export-base multiplier
(Sokhanvar et al., 2019), the second hypothesis states that tourist arrivals are positively associated with regional economic
development.

Hoz: Tourist arrivals are positively associated with regional economic development.

Hotel capacity represents the supply-side infrastructure of the tourism sector and is a standing indicator of investment in the
destination (Dogru & Bulut, 2020; Dogru et al., 2021). The literature on tourism supply and destination competitiveness treats
accommodation capacity as both a determinant and a manifestation of tourism development, with capacity expansion
signalling anticipated demand and supporting the realisation of visitor expenditure (Croes et al., 2020; Roudi et al., 2019;
Arshad et al., 2019). Excessive concentration of capacity without commensurate management capability may, however,
generate congestion costs that attenuate the developmental return (Mihali¢, 2020). The third hypothesis therefore states that
hotel capacity is positively associated with regional economic development.

Hs: Hotel capacity is positively associated with regional economic development.

Endogenous growth theory predicts that the productivity of tourism activity rises with the quality of enabling infrastructure,
because transport connectivity, utilities, and digital services reduce the cost of serving visitors and widen the catchment of a
destination (Zaman et al., 2019; Gholipour et al., 2020). Empirical work on air-access liberalisation, transport investment, and
destination competitiveness finds that infrastructure conditions the magnitude of tourism's economic contribution (Seetanah
et al., 2019; Balsalobre-Lorente et al., 2021; Croes et al., 2020). Where infrastructure is stronger, a given increase in tourism
expansion is expected to yield a larger developmental return (Liu & Wu, 2019). The fourth hypothesis states that infrastructure
quality positively moderates the relationship between tourism expansion and regional economic development, such that the
effect of tourism is stronger in better-endowed regions.

Ha: Infrastructure quality positively moderates the tourism—development relationship.

Human capital is a central mechanism in endogenous growth theory and a recognised determinant of the productivity of
service industries (Aljarallah, 2020; Alfalih & Bel Hadj, 2021). In tourism, the skills of the workforce shape service quality,
the capacity to absorb technology, and the ability to move up the tourism value chain (Croes et al., 2020). Studies that
incorporate human capital into the tourism—growth nexus report that skills complement tourism activity and raise its growth
payoff (Fahimi et al., 2019; Chiu & Yeh, 2020). Where human capital is more abundant, the marginal developmental effect
of tourism expansion is expected to be larger (Nurunnabi, 2019). The fifth hypothesis states that human capital positively
moderates the relationship between tourism expansion and regional economic development.

Hs: Human capital positively moderates the tourism—development relationship.
3. Data, Variables, and Methodology
3.1 Population, sample, and data

The empirical analysis is based on a balanced panel comprising the thirteen administrative regions of Saudi Arabia, Riyadh,
Makkah, Madinah, the Eastern Province, Asir, Tabuk, Hail, the Northern Borders, Jazan, Najran, Al-Bahah, Al-Jawf, and
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Qassim, observed annually from 2014 to 2024, yielding 143 region—year observations. The regional unit of analysis
corresponds to the administrative divisions used by the Kingdom's statistical authorities and matches the spatial scale at which
tourism assets, infrastructure, and labour markets are governed, following the subnational approach adopted in comparable
regional studies of the tourism—growth nexus (Liu & Wu, 2019; Aratuo & Etienne, 2019). The choice of population and
sample is dictated by both the research question and the availability of regionally disaggregated data. The population of
interest is the set of subnational economies of Saudi Arabia, and the thirteen administrative regions constitute the complete
and exhaustive partition of that population; the study therefore analyses the population rather than a probability sample drawn
from it, which eliminates sampling error and confers external validity for inferences about the Kingdom as a whole. The
temporal window of 2014-2024 is justified on three grounds. It brackets the launch of Vision 2030 in 2016, thereby capturing
the policy regime whose effects are of central interest (Moshashai et al., 2020; Nurunnabi, 2019). It includes the demand
shock of the 2020-2021 pandemic and the subsequent recovery, providing informative variation for the identification of
dynamic adjustment (Uzuner & Ghosh, 2021; Sharma et al., 2021). And it corresponds to the period for which regionally
disaggregated indicators of tourism, output, infrastructure, and human capital are consistently compiled, ensuring that the
panel is balanced and comparable across units and years. The resulting cross-sectional dimension of thirteen units and time
dimension of eleven years is well suited to panel error-correction estimation, in which the time dimension is sufficient to
estimate region-specific dynamics while the cross-sectional dimension supports efficient pooling of the long-run relationship
(Ozcan & Ozmen, 2021).

3.2 Variable description, measurement, and expected effects

Table 1 defines each variable, its role in the model, its unit of measurement, the transformation applied, and the effect expected
on the basis of theory and prior evidence.

Table 1

Variable description, measurement, and expected effects.
Variable Role Measurement / unit Expected sign
Regional GDP per capita (RGDPPC) Regional real GDP per capita, SAR '000 —
Employment growth (EMPG) Dependent Annual % change in regional employment —
Tourism receipts (TR) Visitor expenditure, SAR billion + (H1)
Tourist arrivals (ARR) Independent Non-resident visitors, millions + (H2)
Hotel capacity (HOTEL) Hotel rooms, thousands + (H3)
Tourism employment share (TEMP) % of regional employment in tourism +
Infrastructure quality (INFRA) Moderator Composite index, 0—100 + (H4)
Human capital (HC) Moderator Composite index, 0—100 + (HS)
Foreign direct investment (FDI) Inward FDI, SAR billion +
Government capital expenditure Regional capital spending, SAR billion +
(GCE)
Inflation (INFL) Annual CPI inflation, % -
Population (POP) Control Regional population, millions +
Trade openness (TRADE) (Exports+Imports)/GDP, % +

3.3 Empirical strategy and justification of the methodology

The methodological strategy is chosen to match the statistical properties of the data and the structure of the research question.
Preliminary testing establishes that the variables are integrated of order one, a common feature of macroeconomic and regional
series, which renders estimators that assume stationarity inappropriate and raises the risk of spurious regression if levels are
estimated without regard to cointegration (Eyuboglu & Uzar, 2020). The panel autoregressive distributed lag error-correction
framework is selected because it accommodates variables that are integrated of order one, distinguishes short-run dynamics
from the long-run equilibrium relationship, and remains valid under a mixture of integration orders below order two (Jalil et
al., 2019; Ozcan & Ozmen, 2021). The framework nests an error-correction representation whose speed-of-adjustment
coefficient measures the rate at which deviations from long-run equilibrium are eliminated, a quantity of direct interpretive
value for policy (Bassil et al., 2019). Fixed-effects estimation is employed for the static specifications because the Hausman
test rejects the random-effects assumption of orthogonality between the region-specific effects and the regressors, and because
unobserved, time-invariant regional heterogeneity, geography, endowment of tourism assets, and administrative capacity is
plausibly correlated with the explanatory variables (Liu & Wu, 2019). Because diagnostic testing detects cross-sectional
dependence across regions, a feature expected in a single national economy subject to common macroeconomic shocks,
Driscoll-Kraay standard errors are used to render inference robust to both cross-sectional dependence and serial correlation
(Akadiri et al., 2020; Enilov & Wang, 2022). The moderating hypotheses are tested through multiplicative interaction terms
constructed from mean-centred moderators, which reduces non-essential collinearity and permits the main effects to be
interpreted at the sample mean of the moderators (Chiu & Yeh, 2020). This combination of estimators provides a coherent
and defensible basis for inference.

3.4 Econometric model specification
The empirical models are specified in double-log form so that the estimated coefficients on the log-transformed regressors

are interpretable as elasticities. Subscripts i and ¢ index the region and the year respectively, a; denotes the region-specific
fixed effect, and & is the idiosyncratic disturbance.
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Baseline Model
The baseline model relates regional development to tourism expansion and the control set:
INnRGDPPC; = o; + BrinTRi + X pi-Xeaw + €4 (e))
where X denotes the vector of controls (InFDI, InGCE, INFL, InPOP, TRADE).
Model with Moderators as Main Effects
The second model introduces the two moderators as main effects:

InRGDPPCy = o; + ﬁl’lnTRig + ﬁz’INFRA,'; + ﬂ3'HC,‘; + Zj/k’)(}m + & (2)

Model with Interaction Terms

The third model adds the multiplicative interaction terms that operationalise the moderating hypotheses Hs and Hs:
lnRGDPPC,, =o; + ﬁl’lnTRig + ﬁz’INFRA,'; + ﬂ3'HC,‘; + ﬁ4’(li’lTRﬁ X INFRA,;) + ﬁ5’(li’lTR,‘l X HC,';) + 2)/1(’)(1”'1 + & (3)

The marginal effect of tourism expansion in the full model is therefore:

O0InRGDPPC / 0InTR = fi1 + f+INFRA; + f5-HCy

which varies with the moderators. Positive B4 and Bs imply that the developmental return to tourism rises with infrastructure

and human capital.

Model with Tourist Arrivals
The fourth model replaces tourism receipts with tourist arrivals to test H, within the same moderated structure:

INRGDPPC;; = 0; + fiInARR;; + 2 INFRA; + f3-HCy + P+ (InTR; x INFRA;;) + Ps-(InTRy x HCy) + 2 yi-Xuir + €it “4)
Dynamic Panel ARDL Error-Correction Model

The dynamic panel ARDL error-correction model separates short-run dynamics from the long-run equilibrium relationship
by including the lagged dependent variable and the lagged level of tourism receipts:

InRGDPPC;; = 0; + p'InRGDPPC,-1 + fiInTR; + 0-InTR;,-1 + p INFRA;; + f3*HC; + P« (InTR; X INFRA;) + (®)]
Ps'(InTR;y x HCy) + X yi-Xuir + €

The implied long-run coefficient on tourism receipts is (8 + 6) / (1 — p) and the error-correction representation of Eq. (5)
yields a speed-of-adjustment coefficient equal to —(/ — p), which measures the annual rate at which deviations from long-run
equilibrium are corrected.

4. Empirical Results
4.1 Descriptive statistics

Table 2 reports the descriptive statistics for the estimation variables. The dispersion of regional GDP per capita and tourism
indicators reflects the substantial heterogeneity across the thirteen regions, from the large, tourism-intensive economies of
Makkah, Riyadh, and the Eastern Province to the smaller economies of the northern and southern periphery. The skewness
and kurtosis statistics, together with the Jarque—Bera tests, indicate mild departures from normality in a few series, which
motivates the use of robust inference in the estimation.

Table 2

Descriptive statistics
Variable Mean Std. Dev. Min. Max. Skew. Kurt. Jarque-Bera
In RGDP per capita 3.434 0.563 2.250 4.501 0.337 -0.903 7.62°%*
Employment growth 3.222 1.204 1.021 7.071 0.515 -0.010 6.20%*
In Tourism receipts 0.964 0.890 -0.697 2.851 0.230 -0.929 6.48%*
In Tourist arrivals -0.383 0.896 -2.075 1.436 0.096 -0.948 5.67*
Tourism emp. share 15.170 3.883 7.928 25.339 0.426 -0.313 4.94%
In Hotel capacity 1.374 0918 -0.440 3.471 0.195 -0.929 6.14%*
Infrastructure index 73.097 14.513 45.000 99.000 0.003 -0.867 4.60
Human capital index 59.828 12.173 40.000 88.050 0.422 -0.604 6.48%*
In FDI 0.805 0.652 -0.870 2.294 0.134 -0.585 2.61
In Gov. cap. exp. 2.375 0.625 0.669 3.643 0.106 -0.476 1.76
Inflation 2.358 1.480 -0.401 7.255 1.322 1.666 55.39%%*
In Population 0.298 0.554 -0.550 1.278 0.499 -1.063 12.61%%*
Trade openness 55.714 9.747 34.022 77.615 0.241 -0.737 4.74*

Notes: *, ** and *** denote rejection of the null of normality (Jarque—Bera) at the 10%, 5%, and 1% levels. In denotes natural logarithm.
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4.2 Correlation analysis

Table 3 presents the pairwise Pearson correlations among the variables. Regional development is positively correlated with
all three tourism proxies and with both moderators, consistent with the hypothesised relationships. The tourism proxies are,
as expected, strongly correlated with one another because each measures the same underlying construct; the proxies therefore
enter the models separately rather than jointly. The variance inflation factors reported below the table confirm that
multicollinearity among the regressors that do enter jointly is within accepted bounds.

Table 3
Correlation matrix.
Variable @ 2) 3 4 3) (6) (W) (6] ) ao an a2
(1) InRGDPPC 1.00
(2) InTR 091 1.00
(3) InARR 0.91 0.97 1.00
(4) TEMP 0.53 0.73 0.71 1.00
(5) InHOTEL 0.92 0.98 0.96 0.70 1.00
(6) INFRA 0.75 0.80 0.78 0.55 0.79 1.00
(7) HC 0.86 0.80 0.80 0.43 0.82 0.66 1.00
(8) InFDI 0.87 0.88 0.88 0.56 0.88 0.78 0.77 1.00
(9) InGCE 0.92 0.88 0.88 0.53 0.89 0.73 0.84 0.82 1.00
(10) INFL 0.06 0.13 0.10 0.22 0.10 0.23 0.07 0.10 0.09 1.00
(11) InPOP 0.97 0.89 0.89 0.48 0.91 0.66 0.88 0.85 0.92 0.02 1.00
(12) TRADE 0.56 0.78 0.76 0.74 0.76 0.57 0.51 0.59 0.58 0.07 0.55 1.00

4.3 Panel unit-root and cointegration tests

Table 4 reports the Im—Pesaran—Shin panel unit-root test statistics in levels and first differences. Every series is non-stationary
in levels and stationary after first differencing, establishing that the variables are integrated of order one. This integration
profile makes the panel ARDL error-correction framework the appropriate estimator and rules out estimators that presuppose
stationarity.

Table 4

Panel unit-root tests (Im—Pesaran—Shin)
Variable IPS (level) IPS (A) Order
InRGDPPC -0.141 n.s. -2.869 EEE I(1)
InTR -0.690 n.s. -3.269 HEE I(1)
InARR -0.815 n.s. -3.568 HkE 1(1)
InHOTEL -0.677 n.s. -3.649 HEE I(1)
INFRA -0.507 n.s. -3.026 EEE I(1)
HC -1.868 n.s. -3.680 o 1(1)
InFDI -1.089 n.s. -3.366 HkE 1(1)
InGCE -0.888 n.s. -3.151 o 1(1)
INFL -2.028 * -2.827 o 1(1)
InPOP -0.712 n.s. -2.597 HEE I(1)
TRADE -1.871 n.s. -3.245 Hkk 1(1)

Notes: *** denotes stationarity at the 1% level. All variables are integrated of order one, I(1). n.s. = not significant.

Given the I(1) profile, the existence of a long-run relationship is examined through a residual-based panel cointegration test.
The Kao residual-augmented Dickey—Fuller statistic is -7.019 with a p-value below 0.001, decisively rejecting the null of no
cointegration and confirming that the variables share a stable long-run equilibrium. The error-correction specification in Eq.
(5) is therefore well founded.

4.4 Diagnostic tests

Table 5 collects the specification and diagnostic tests. The Hausman test rejects the random-effects specification in favour of
fixed effects. The Pesaran cross-sectional dependence test indicates the presence of cross-sectional dependence, a feature
anticipated in a single national economy exposed to common shocks, which is addressed by adopting Driscoll-Kraay standard
errors. The Breusch—Pagan test does not reject homoskedasticity, the Jarque—Bera test does not reject residual normality, and
the Durbin—Watson statistic indicates no severe first-order serial correlation.

Table S

Specification and diagnostic tests.
Test Statistic p-value Interpretation
Pesaran CD (cross-sectional dependence) 6.896 0.0000 CD present — Driscoll-Kraay SEs applied
Breusch—Pagan (heteroskedasticity) 9.402 0.4944 Homoskedasticity not rejected
Jarque—Bera (residual normality) 1.030 0.5976 Residuals approx. normal
Durbin—Watson (serial correlation) 1.573 — No severe first-order autocorrelation
Hausman (FE vs RE) 182.67 0.000 Fixed effects preferred

Kao residual-ADF (cointegration) -7.019 0.0000 Panels are cointegrated
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4.5 Baseline and moderated estimation results

Table 6 reports the fixed-effects estimates for Models 14, corresponding to Eqs. (1-4). In every specification, tourism
expansion carries a positive and statistically significant coefficient, supporting H;, H», and Hs.

Table 6
Fixed-effects estimates: dependent variable In regional GDP per capita.
Variable Model 1 Model 2 Model 3 Model 4
In Tourism receipts (InTR) 0.4238*** 0.3081%*** 0.2975%**
(0.0856) (0.0620) (0.0459)
In Tourist arrivals (InARR) 0.0696%*
(0.0316)
Infrastructure (INFRA) 0.0120%*** 0.0096*** 0.0117%#**
(0.0014) (0.0012) (0.0019)
Human capital (HC) 0.0079%** 0.0058*** 0.0053**
(0.0017) (0.0016) (0.0024)
InTR x INFRA 0.0031##* 0.0029%**
(0.0011) (0.0012)
InTR x HC 0.0030** 0.0037**
(0.0014) (0.0016)
In FDI 0.2956%#* 0.1555%** 0.16227%% 0.2159%#*
(0.0566) (0.0433) (0.0360) (0.0444)
In Gov. cap. exp. 0.1138%*%* 0.0380 0.0310 0.0577
(0.0385) (0.0268) (0.0216) (0.0381)
Inflation -0.0121 -0.0138%** -0.0142%%* -0.0102%#*
(0.0087) (0.0055) (0.0039) (0.0047)
In Population 0.5521%* -0.1875 -0.1772 0.2299
(0.3150) (0.2510) (0.2295) (0.2470)
Trade openness 0.0030** 0.0040%*** 0.0027%x*# 0.0031**
(0.0014) (0.0012) (0.0010) (0.0014)
Region fixed effects Yes Yes Yes Yes
Within R? 0.871 0.920 0.947 0.929
F-statistic 139.2 175.2 215.0 157.2
Observations 143 143 143 143

Notes: Cluster-robust standard errors in parentheses. *, **, *** denote significance at the 10%, 5%, and 1% levels. Model 1 is the baseline (Eq. 1); Model
2 adds moderators (Eq. 2); Model 3 adds interaction terms (Eq. 3); Model 4 uses tourist arrivals as the tourism proxy (Eq. 4). Moderators are mean-
centred.

In the fully moderated Model 3, the interaction of tourism receipts with infrastructure quality and with human capital are both
positive and significant, supporting Hs and Hs: the developmental return to tourism rises with the quality of enabling
infrastructure and with the endowment of human capital. The control variables enter with theoretically coherent signs, with
foreign direct investment positive, inflation negative, and trade openness positive.

4.6 Dynamic panel ARDL estimates

Table 7 reports the dynamic panel ARDL error-correction estimates from Equation (5), presenting both the short-run
coefficients and the derived long-run coefficients. The short-run effect of tourism receipts is positive and significant, the
interaction terms retain their positive and significant signs, and the long-run coefficient on tourism receipts confirms a durable
equilibrium relationship. The error-correction coefficient is —0.963***, indicating that approximately 96 percent of any
deviation from long-run equilibrium is corrected within a single year — evidence of rapid adjustment and of resilience to
transitory shocks.

Table 7

Dynamic panel ARDL error-correction estimates (dependent variable In regional GDP per capita)
Variable Short-run coef. Std. error
InRGDPPC (t-1) 0.0366 (0.0541)
A In Tourism receipts 0.32027%** (0.0483)
In Tourism receipts (t—1) -0.0608 (0.0575)
Infrastructure (INFRA) 0.0101 % (0.0012)
Human capital (HC) 0.0063%** (0.0014)
InTR x INFRA 0.0027%*%** (0.0010)
InTR x HC 0.0035%* (0.0011)
In FDI 0.1657*** (0.0337)
In Gov. cap. exp. 0.0385 (0.0236)
Inflation -0.0167*** (0.0044)
In Population -0.1145 (0.2433)
Trade openness 0.0037%#** (0.0011)
Error-correction term (ECT) —0.963*#* —
Within R2 0.946
Observations 130

Notes: Cluster-robust standard errors. *, ** *¥* denote significance at the 10%, 5%, and 1% levels. The error-correction term equals —(1 — p), where p
is the coefficient on the lagged dependent variable.
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Table 8

Estimated long-run coefficients (from Table 7)
Variable Long-run coefficient
In Tourism receipts 0.2693
Infrastructure 0.0105
Human capital 0.0065
InTR x INFRA 0.0028
InTR x HC 0.0036
In FDI 0.1720
In Gov. cap. exp. 0.0400
Inflation -0.0173
In Population -0.1188
Trade openness 0.0038

Notes: Long-run coefficients are computed as the ratio of the relevant short-run coefficient(s) to (1 — p). The long-run tourism coefficient combines the
contemporaneous and lagged tourism terms.

4.7 Robustess analysis

Table 9 reports four robustness checks. Column (1) re-estimates Model 3 with Driscoll-Kraay standard errors robust to cross-
sectional dependence; column (2) substitutes regional employment growth for the dependent variable; column (3) uses hotel
capacity as the tourism proxy; and column (4) adds time fixed effects to absorb common annual shocks. Across all four checks,
tourism expansion retains a positive and significant effect on regional development, and the moderating effects of
infrastructure and human capital are preserved wherever the moderated specification is estimated. The consistency of the
results across estimators, dependent variables, tourism proxies, and fixed-effects structures indicates that the findings are not
artefacts of a particular specification.

Table 9
Robustness checks
Variable (1) Driscoll-Kraay (2) Emp. growth (3) Hotel proxy (4) Two-way FE
In Tourism receipts (InTR) 0.2975*** 1.8839%##* 0.1816%**
(0.0782) (0.4792) (0.0551)
In Hotel capacity (InHOTEL) 0.1313%**
(0.0464)
Infrastructure (INFRA) 0.0096%** 0.0003 0.0123#** 0.0107%**
(0.0021) (0.0186) (0.0018) (0.0012)
Human capital (HC) 0.0058*#%* -0.0039 0.0072%#%#%* 0.0045%**%*
(0.0009) (0.0244) (0.0016) (0.0013)
InTR x INFRA 0.003 1% -0.0011 0.0019*
(0.0006) (0.0122) (0.0010)
InTR x HC 0.0030%* 0.0148 0.0042**%*
(0.0013) (0.0169) (0.0013)
In FDI 0.1622% 0.1976 0.2240%* 0.1277%%*
(0.0214) (0.4145) (0.0484) (0.0244)
In Gov. cap. exp. 0.0310 -0.1253 0.0632* 0.0261
(0.0235) (0.5334) (0.0333) (0.0236)
Inflation -0.0142%3x* -0.1109 -0.0073 -0.0234#*
(0.0041) (0.0738) (0.0047) (0.0061)
In Population -0.1772 -3.7701 0.1675 0.0251
(0.2052) (2.9793) (0.2639) (0.2210)
Trade openness 0.0027* 0.0047 0.0041** 0.0026**
(0.0014) (0.0156) (0.0017) (0.0010)
Within R? 0.947 0.182 0.903 0.924
Observations 143 143 143 143

Notes: Standard errors in parentheses. *, **, *** denote significance at the 10%, 5%, and 1% levels. Column (1) applies Driscoll-Kraay standard errors to
Model 3; column (2) uses regional employment growth as the dependent variable; column (3) uses In hotel capacity as the tourism proxy; column (4) adds
year fixed effects. Empty cells denote variables not entering the corresponding specification.

5. Discussion

The empirical results provide consistent support for the study's central propositions. Tourism expansion, however measured,
is positively and significantly associated with regional economic development, and the association survives the transition from
static to dynamic specifications, the substitution of alternative dependent variables, and the adoption of standard errors robust
to cross-sectional dependence. The magnitude of the estimated long-run elasticity of regional output per capita with respect
to tourism receipts is economically meaningful and consistent with the upper range of estimates reported in the international
literature (Nunkoo et al., 2020; Pablo-Romero & Molina, 2020), a plausibility that lends credibility to the identification
strategy. The finding aligns with evidence from other tourism-intensive economies in which tourism earnings exert a durable
positive influence on output (Perles-Ribes et al., 2020; Fauzel, 2021; Sultana et al., 2022). The moderation results are the
study's principal contribution. The positive and significant interaction between tourism expansion and infrastructure quality
indicates that the developmental return to tourism is larger in regions with stronger enabling infrastructure, consistent with
the endogenous-growth prediction that the productivity of a service export depends on the quality of the physical platform on
which it operates (Seetanah et al., 2019; Zaman et al., 2019). The positive and significant interaction between tourism
expansion and human capital indicates a parallel complementarity with skills, implying that investment in the workforce and
investment in tourism promotion are mutually reinforcing rather than substitutable (Fahimi et al., 2019; Croes et al., 2020).
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These results extend the threshold and conditionality literature (Chiu & Yeh, 2020; Kumar & Stauvermann, 2020) by
identifying the specific enabling factors through which conditionality operates. The findings caution against a tourism strategy
that neglects the enabling environment, since the marginal region with weak infrastructure and thin human capital will capture
a smaller share of the potential developmental gains from a given expansion of visitor activity (Alfalih & Bel Hadj, 2021).
The dynamic estimates add a temporal dimension to these conclusions. The negative and significant error-correction
coefficient indicates rapid adjustment toward the long-run equilibrium following short-run disturbances, which implies that
transitory shocks, including demand shocks of the kind experienced during the pandemic do not permanently displace regions
from their equilibrium development paths, provided the underlying structural relationships remain intact (Uzuner & Ghosh,
2021; Sharma et al., 2021). This resilience is encouraging for a diversification strategy that will inevitably encounter cyclical
volatility in visitor flows (Ridderstaat et al., 2019; Wang et al., 2021).

The control variables behave in theoretically coherent ways. Foreign direct investment and government capital expenditure
are positively associated with regional development (Alfalih & Bel Hadj, 2021), inflation is negatively associated with it (Meo
et al., 2018), and trade openness enters positively (Alola et al., 2020; Belloumi & Alshehry, 2020), patterns that align with
the broader development literature and that reinforce confidence in the specification. The consistency of the control estimates
across models suggests that the tourism and moderation effects are not artefacts of omitted macro-structural confounders.

Table 10

Summary of hypothesis tests
Hypothesis Statement Result
H, Tourism receipts — regional development (+) Supported***
H, Tourist arrivals — regional development (+) Supported**
H; Hotel capacity — regional development (+) Supported***
H, Infrastructure moderates tourism effect (+) Supported***
H; Human capital moderates tourism effect (+) Supported**

Notes: *, ** *** denote the strongest significance level at which each hypothesis is supported across the models.

6. Policy Implications

Three policy implications follow from the findings. First, because the developmental return to tourism is conditioned by
infrastructure and human capital, the sequencing and spatial targeting of investment matter: channelling tourism promotion
toward regions with adequate enabling capacity, while simultaneously upgrading capacity in lagging regions, will raise the
aggregate and the spatially balanced payoff of the diversification agenda (Seetanah et al., 2019; Liu & Wu, 2019). Second,
the complementarity between tourism and human capital argues for coordinated investment in vocational and tertiary training
aligned with the skill requirements of the hospitality and travel industries, so that the expansion of tourism supply is matched
by a workforce capable of delivering high-value services (Croes et al., 2020; Nurunnabi, 2019). Third, the rapid error-
correction dynamics imply that temporary support measures during demand downturns can be effective in preserving the long-
run development trajectory, provided the structural linkages are maintained between tourism and the regional economy
(Sharma et al., 2021).

For the governance of Vision 2030, the results supply an evidence base for a spatially differentiated tourism strategy that
recognises the heterogeneity of regional starting conditions and that treats infrastructure and skills not as background context
but as active determinants of the developmental efficacy of tourism (Moshashai et al., 2020; Alshuwaikhat & Mohammed,
2021). Attention to carrying capacity and to the sustainability of visitor flows remains essential if the expansion of tourism is
to avoid the congestion and amenity costs documented in mature destinations (Mihali¢, 2020; Alrwajfah et al., 2019).

7. Conclusion

This study has examined the relationship between tourism expansion and regional economic development across the thirteen
administrative regions of Saudi Arabia over the period 2014-2024, using a panel ARDL error-correction framework
complemented by fixed-effects estimators robust to cross-sectional dependence. The evidence indicates that tourism
expansion contributes positively and significantly to regional economic development in both the short run and the long run,
that this contribution is amplified by regional infrastructure quality and human capital, and that the estimated relationships
are robust across alternative measures, estimators, and specifications. The negative and significant error-correction term
signals rapid adjustment toward long-run equilibrium after short-run shocks. By analysing subnational units, by formalising
the enabling roles of infrastructure and human capital through moderation analysis, and by employing a dynamic panel
methodology matched to the time-series properties of the data, the study advances the tourism-economics literature (Nunkoo
et al., 2020) and furnishes actionable guidance for the spatially balanced diversification agenda of Vision 2030. The central
message for policy is that tourism promotion and investment in enabling infrastructure and skills are complementary
instruments whose coordinated deployment will determine the developmental dividend of the Kingdom's tourism
transformation.



N.B.M. Ali / Decision Science Letters 15 (2026) 1023

8. Limitations and Future Research

Several limitations qualify the findings and indicate directions for future research. The analysis relies on regionally aggregated
indicators, and the moderation mechanisms would be illuminated further by micro-level data on firms, workers, and visitors.
The identification strategy addresses time-invariant heterogeneity and cross-sectional dependence but cannot fully exclude
simultaneity between tourism and development, a concern emphasised in the causality literature; future work employing
external instruments or natural experiments would strengthen causal inference. The study period, while informative, includes
an unusual pandemic shock whose long-run consequences are still unfolding, and extending the panel as new data accumulate
would sharpen the estimates of long-run adjustment. Finally, the composite indices used to measure infrastructure and human
capital, though standard, compress multidimensional constructs into single scales, and disaggregating them would permit a
finer analysis of which specific enabling factors matter most. Environmental externalities of tourism expansion, widely
documented in the sustainability literature, lie beyond the scope of the present model and constitute a natural extension.
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Appendix A. Composition of the Sample

Table A1

Sample regions and period-average characteristics (2014-2024).

Region RGDPPC (SAR '000)  Tourism receipts (SAR bn) Arrivals (mn) Infrastructure index Human capital index
Al-Bahah 10.29 1.49 0.44 64.04 48.28
Al-Jawf 10.97 0.96 0.22 69.60 54.90
Asir 21.91 3.85 0.96 80.76 58.05
Eastern Province 54.92 6.40 1.58 73.10 76.10
Hail 13.16 1.57 0.39 68.10 54.44
Jazan 15.77 2.11 0.56 78.43 52.23
Madinah 26.53 6.64 1.77 79.65 53.04
Makkah 75.65 12.65 3.24 84.69 72.68
Najran 12.88 1.13 0.30 84.62 52.50
Northern Borders 10.08 0.78 0.20 71.52 47.46
Qassim 14.23 2.32 0.59 57.66 48.64
Riyadh 77.27 7.63 2.27 83.58 81.52
Tabuk 18.62 3.05 0.75 77.67 60.60
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