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Abstract. Despite widespread concerns about the effect of the digital economy
on productivity, few studies have examined the relationship between the digital
economy and tourism demand. Based on 285 China’s prefectural-level city statis-
tical data and big data from 2011 to 2019, a comprehensive index of the digital
economy is developed and a spatial econometric model is employed to investigate
such relationship. The result shows that the growth of the digital economy has
positive spatial spillover effects on tourism demand, contributing to extending the
impact of the digital economy on tourism demand from the spatial perspective and
providing insights for policymakers on regional cooperation in the digitalisation
context.
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1 Introduction

The growing importance of tourism to the economic system has caused obvious interest
in identifying the fundamental factors that influence tourism demand. As different theo-
ries have been introduced, the significance of variables has been examined. Nevertheless,
little light has been shed on the effect of the digital economy despite its potential to gen-
erate more than $300 billion in value for the tourism industry. Tourismmay benefit more
than any other industry from the digital economy due to the extremely high information
asymmetry and transaction costs that have hindered the growth of tourism demand [2].
Recent empirical research has indicated that improved local digital capabilities have
contributed to inbound tourism [1]. However, past studies have neglected externalities
of the digital economy and its spatial effects [14]. The digital economy can reduce trans-
action costs and facilitate interaction between tourists and destinations, resulting in its
impact not only being limited to the local area [9]. This research, therefore, examines
the spatial spillover effects of the digital economy on tourism demand utilising panel
data from China’s prefectural-level cities between 2011 and 2019. Considering multiple
data sources, a comprehensive index is constructed to measure the development of the
digital economy at the city level. The spatial Durbin model is used to capture both the
direct and spatial spillover (indirect) effects of the digital economy on tourism demand,
thus increasing the understanding of the spatio-temporal relationship between the digital
economy and tourism demand and enabling policymakers to adopt effective destination
management strategies in the digitalisation context.
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2 Literature Review

The digital economy refers to a new economic form that creates value via digital tech-
nology and infrastructure, digital industry, and engagement in utilising and creating
digital services [6]. Due to the externality of the digital economy, it can have effects on
both local and neighbouring regions as the digital economy effectively connects market
participants across regions, hence generating spatial spillover effects [12]. On the one
hand, the digital economy can have negative spatial spillover effects as it can reduce
the transmission costs of explicit knowledge, resulting in an increasing demand for tacit
knowledge and offline services [3]. On the other hand, the digital economy can have pos-
itive spatial spillover effects as it promotes user connectedness and becomes a feasible
substitute for physical space [16]. In this case, the digital economy can better facilitate
the matching of supply and demand across spatial regions [11].

According to existing studies, tourism demand is impacted by factors such as price
and income [8], but spatial and temporal constraints experienced by tourists are ignored.
As a result of the widespread adoption of digital technology, the digital economy has
completely enhanced the interaction between tourists and destinations [15]. At the micro
and tourist levels, previous research has highlighted the role of the digital economy
in easing information asymmetry and promoting transactions [7]. As for destinations,
providers’ increasing reliance on ICT to build a “virtual link” with visitors can enable
them to elevate the accuracy of tourism demand forecasting and rapidly supply products
that meet tourists’ needs, thus enhancing the attractiveness of destinations [5].Moreover,
the digital economyhas blurred the boundaries between tourists and destinations; tourists
become co-creators in the design of services, hence decreasing the cost of personalised
services and enriching the tourism experience [4].

However, previous micro-level research employing qualitative analysis and ques-
tionnaires have argued that different aspects of the digital economy help reduce tourism
uncertainty, hence influencing tourists’ behavioral intentions. Direct evidence of the dig-
ital economy’s effect on actual tourism demand at the macro level is still lacking. Recent
research has examined the effect of the digital economy on local tourism demand at
the national level [1]. Yet, few studies investigated the impact of the digital economy on
tourism demand at a regional level. Given time and distance limits, inter-regional tourism
is likely to be the most popular option for tourists, especially for a country with a wide
territory like China, where inter-regional tourists accounted for 98% of total tourists in
2019 [10]. Moreover, due to the externalities of the digital economy, it becomes essential
to examine the spatial effects of the digital economy on tourism demand. However, it
is still unclear whether the digital economy has significant spillover effects on tourism
demand across space and time and this study aims to fill this knowledge gap.
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3 Methodology and Data

Considering the existence of spatial spillover effects, this research explores the relation-
ship between the digital economy and tourism demand using the spatial Durbin model
(SDM):

lnTourismit = ρ1
∑285

j=1
ωijlnTourismit + β1lnDigit

+θ1
∑285

j=1
ωijlnDigit + β2Xit + θ2

∑285

j=1
ωijXit + δ

ij
+ εit

Tourismit is the tourism demand; ρ is the coefficient of the spatial lag of tourism
demand; ωij is the spatial matrix; Digit is the level of the digital economy; Xit is other
control variables that may affect tourism demand; βi is the estimated coefficient of the
explanatory variable; θi is the estimated coefficient of the corresponding spatial lag;
ωij is the spatial weight matrix that represents the spatial relationship between different
cities – queen contiguity-based and distance-based spatial weights matrices.

The independent variable is the digital economy. It is difficult to accurately capture
the digital economy using a single indicator as it is a complex system. In this paper, we
evaluate the level of the digital economy by developing a comprehensive index. With the
availability of big data, we not only incorporate key indicators from previous research
[1, 14, 16] but also introduce new indicators. The comprehensive index system includes
three dimensions. The indicators and corresponding data sources are presented inTable 1.
Indicators of the digital economy Considering these indicators are highly correlated,
the principal component analysis (PCA) method is employed to transform multiple
indicators into a comprehensive index by dimension reduction. Bartlett’s sphericity and
KMO tests indicated that the above indicators are statistically appropriate for PCA. This
study identified three components based on the cumulative variance contribution of 80%
and generated the index using the factor scores and weights.

Table 1. Indicators of the digital economy

Primary indicators Sources

Adoption of digital facilities
(e.g. internet users, mobile phone users)

CEIC database

Support from the digital industry CEIC database

(e.g. number of employees, financial expenditure in
technology)

TianYanCha enterprise database
China City Statistical Yearbook

Engagement in digital activities CEIC database

(e.g. digital finance, telecommunication services,
patents)

Wanfang database
Peking University

The control variables include: house prices andGDP per capita are added to illustrate
the effect of the local price level and income on tourism demand; road density and
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the high-speed rail reflect the level of local traffic condition; the proportion of tertiary
industry to GDP as a measurement of localisation economics; and 5A top-grade tourist
attractions authorised by the Ministry of Culture and Tourism of China. Data of these
variables was gathered fromChina City Statistical Yearbook, CEIC database, China Real
Estate Statistical Yearbook, and China’s HSR network map.

4 Results

Various tests are run to determine which type of econometric model is appropriate
for this study. The (Robust) LM Spatial error and Spatial lag statistics under various
matrices were statistically significant at the 1% level. Both the Wald and Lratio tests
were also significant at the 1% level, confirming that the spatial Durbin model was
suitable for this study. Model 1 shows the results of the fixed effect model (Table 2).
The coefficient of the digital economy is 0.5803 and statistically significant at the 1%
level, showing that the digital economy has a significant positive effect on the rise of
local tourism demand. The findings of the spatial Durbin model based on the queen
contiguity-based spatial matrix (Model 2) and geographic distance matrix (Model 3)
show that the digital economy has a positive spatial spillover effect that can increase
both local and neighbouring tourism demand. This implies that the digital economy can
contribution to inter-regional tourism. In addition, the coefficient of the spatial lag of
tourism demand (Spatial rho) is significantly positive at the 1% level, indicating the
existence of the spatial spillover effect of tourism demand. This implies that an increase
in tourism demand in one city leads to an increase in demand in neighbouring cities.
Thus, findings infer the importance of spatial effects of both tourism demand and the
digital economy. Spatial spillover effects can also be observed in the control variables.

Table 2. SDM coefficient estimations

Variables Model 1 Model 2 Model 3

Spatial rho 0.6091*** 0.7838***

lnDig 0.5803*** 0.0566** 0.0564**

lnHousing price 0.1008 −0.0770** – 0.1101***

lnGDP 0.4758*** 0.0421 −0.0679*

lnRoad density 0.1406** 0.0476** 0.0366**

Hsr 0.0687** −0.0235** −0.0144

lnStructure 0.7485*** 0.2280*** 0.2116***

lnAttraction 0.0152* 0.0068** 0.0055*

(continued)
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Table 2. (continued)

Variables Model 1 Model 2 Model 3

W*lnDig 0.2138*** 0.1538**

W*lnHousing price 0.0291 0.0803

W*lnGDP 0.0999** 0.1710**

W*lnRoad density 0.0837** −0.0610

W*Hsr 0.0834*** 0.0946**

W*lnStructure 0.0141 −0.0552

W*lnAttraction −0.0130** −0.0236**

R2 0.8485 0.8810 0.8812

Log-likelihood 542.9721 1270.6131 1287.1506

AIC −1071.9443 −2481.2262 −2514.3012

BIC −1030.9963 −2305.7348 −2338.8098

N 2565 2565 2565
* p < 0.10, ** p < 0.05, *** p < 0.001

5 Conclusion

According to the results of the spatial panel Durbin model, the digital economy has
the positive spatial spillover effects on tourism demand. The result remains robust under
different matrices, demonstrating that the digital economy can strengthen the interaction
of tourism between cities and significantly contribute to inter-regional tourism. To the
best of the authors’ knowledge, this study is the first to analyse the spatial spillover
effects of the digital economy on tourism demand. Given the significance of the spatial
spillover effects, tourism researchers are challenged to examine effects of the digital
economy from the inter-regional perspective; otherwise, it could lead to estimation bias.
Capturing and understanding spatial spillover effects of the digital economy on tourism
demand can enable industry practitioners and destination management organisations
to depend on digital technology to exchange market information, jointly build a cross-
regional tourism collaboration system and achieve the connectivity benefits of the digital
economy.
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