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Abstract

The COVID-19 pandemic has imposed numerous, lasting adverse effects on the global tourism indus-
try. At the same time, it exposed the competitive advantages that existing smart tourism infrastruc-
ture could provide for addressing urgent health issues and providing meaningful smart services. This pa-
per initially provides examples of smart geospatial services based on COVID-19 pandemic-related data, 
such as algorithms for measuring social distancing through CCTV and proximity contract tracing proto-
cols and applications. Indeed, smart destinations, as an evolutionary step of smart cities, very quickly 
became a practical and research framework in various other disciplines, from leisure and service-orient-
ed to technical and geospatial domains. However, various technologies employed and interests of dif-
ferent stockholders create a constant need for rescaling of smart data to facilitate their usability in pro-
viding optimized smart tourism services. One of the pressing concerns is the functional alignment of 
geospatial data with tourism-related data. Thus, we aim to pinpoint the growing importance of smart 
geospatial services, by pointing to the main downturn of the current smart destination issue with ge-
ospatial data resolutions, and, by building upon the relations of the geospatial layer of data with the 
tourism-specific layer. To this end, we pinpoint two further research directions – reinvestigating spa-
tial and temporal resolution as a core of data smartness and the need for contextual (tourism-oriented) 
scaling of smart technology. This could be of keen interest in post-pandemic tourism, where smart geo-
spatial services will be of pressing concern, but also it still an issue to be resolved in further smart desti-
nation development.

Keywords: smart tourism destination; smart tourism; service optimization; spatial optimization; COV-
ID-19

Rescaling Smart Destinations –  
The Growing Importance of Smart Geospatial 
Services during and after COVID-19 Pandemic

Introduction

With a quick spread of COVID-19, the globalized 
world has suddenly faced an immediate threat of in-
fection and high death rates. The horrifying images 
of people suffering from the disease and an unprece-
dented reaction and measures undertaken by the Chi-
nese state shocked the world (Gössling et al., 2020). 
The sense of urgency in western societies, however, oc-

curred a bit later, with media reports from northern 
Italy. These reports showed another layer of a threat – 
the inability of one of the most advanced health sys-
tems in the world to cope with a problem of this scale 
when no vaccine or conventional treatment is availa-
ble. The global audience was warned that social (phys-
ical) distancing and limited interactions with other 
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people would be the best way to deal with the cur-
rent situation. This triggered an active collaboration 
of all citizens, trying to protect themselves and oth-
ers, transforming this disease into a common prob-
lem (Stankov et al., 2020). The travel and tourism in-
dustry, as one of the backbones of a globalized society, 
was the first to be hit by the COVID-19 pandemic, 
showing its well-known fragility to sudden changes 
in tourism flows (Dwyer et al., 2020).

In a time of a crisis created by COVID-19 pandemic, 
people, organizations, and states turned towards tech-
nology asking for support (Gretzel et al., 2020; Stankov 
& Gretzel, 2020). There have been many voices stating 
the increased willingness of people and organizations 
to engage more with technology or to change the atti-
tudes towards it and even to temporarily forget about 
its potential downturns, such as privacy concerns or 
health issues due to its prolonged use (Geist, 2020). 
During the recent epidemic, a huge amount of mobile 
data on calls and behavior on social networks, collect-
ed from millions of users, concerning on the grounds 
of privacy and data protection. Access to data from 
personal devices may be justified, but it must comply 
with the privacy policy and citizens must be aware of 
its importance (Tešić et al., 2020).

Most notably, technology has been used to connect 
isolated people and workers and to replace physical 
interactions. In tourism, as well as, in other domains, 
there have been numerous innovative examples of ro-
bots replacing medical workers, smartphone mobile 
applications used to track people and their contacts, 
or Big Data-driven models predicting the spread of 
the virus (Zeng et al., 2020). Tourism marketing has 
switched to some already existing and new virtual so-
lutions to satisfy people’s desire for travel, such as vir-
tual museum tours and even a virtual reality concert 

in Helsinki that attracted over one million spectators 
(Chandler, 2020).

Despite the crisis, tourism can not occur just in vir-
tual spaces, and many solutions have appeared to help 
in resolving the spatial issue of the current pandemic – 
a physical distancing. Indeed, tourist information ser-
vices and travel planning assistants appear to be heav-
ily influenced by the post-pandemic environment. As 
more and more people avoid crowded places, the pop-
ularity of outdoor activities is increasing, but also 
soon, we can expect the acceleration of digital trans-
formation and even greater application of digital solu-
tions (OECD, 2020; Stankov & Filimonau, 2019). As a 
consequence, even a new term of “non-contact tour-
ism” emerged in South Korea, refereeing to novel travel 
trend that avoids crowded spaces and/or indoor activi-
ties, but prefers outdoor attractions and activities with 
plenty of space available (El-Assasy, 2020). The follow-
ing table summarizes the most novel examples of using 
smart services within smart destinations. Interestingly, 
all services are heavily impacted by the geospatial per-
spective for mitigating the issue of physical distancing.

Many of those examples came from states and cit-
ies that have extensively developed and optimized 
their smart infrastructure, such as South Korea, Sin-
gapore, or interestingly, Helsinki, that, together with 
Lyon, was rewarded for the first edition of the Euro-
pean Capital  of  Smart  Tourism competition in 2019. 
Thus, smart city infrastructure seems to be a com-
petitive advantage in combating COVID-19. In-
deed, an advanced smart city and smart destination, 
in particular, rely heavily on the spatial component, 
as most of the services offered are location-oriented, 
both from the perspective of users and service pro-
viders. Since smart tourism destinations are ground-
ed in situation-based optimization between technol-

Table 1. Examples of new smart geospatial services that have emerged in response to the COVID-19 pandemic.

Example Description Geospatial perspective Sources

Newcastle Urban 
Observatory, UK

Algorithms for measuring social 
distancing through CCTV and 
machine learning

• CCTV enabled for face recognition
• Geospatial machine learning algorithms
• Issues with privacy

(Das & James, 2020)

Government 
Technology Agency, 
Singapore

TraceTogether proximity contract 
tracing application deployed to 
the general public

• Geospatial data with timestamps
• Issues with privacy

(Ahmed et al., 2020)

Ministry of Land, 
Infrastructure, and 
Transport (MOLIT), 
South Korea

COVID-19 Smart Management 
System (SMS)

• Integrated geospatial information 
framework 

• Thematic geospatial analysis
• Spatial statistics 
• Geospatial dashboards

(Lee & Lee, 2020; 
Franch-Pardo, et al., 
2020)

European 
Commission

Re-open EU, web platform 
to support a safe relaunch of 
traveling and tourism across 
Europe

• Real-time web platform 
• Geospatial data tourist information 

service

(European Union, 
2020)

INRIA, France and 
Fraunhofer, Germany

ROBERT proximity contact tracing 
app protocol for StopCovid app

• Geospatial data with timestamps
• Issues with privacy

(Ahmed et al., 2020)
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ogy and physical environment (Liberato et al., 2018a), 
they should have the ability to provide related real-
time information, improve real-time information ac-
cess (Gajdošik, 2019), generate context-awareness and 
real-time monitoring (Buhalis & Amaranggana, 2015). 
This complex ecosystem of technologies and different 
actors generate transparency in the governance of re-
al-time information, enhancing the competitiveness 
of a smart tourism destination (Koo et al., 2016; Her-
nandez-Martin et al., 2017; Lin, 2017). 

However, despite the existence of smart technol-
ogy infrastructure, its factual transferability to op-
timized geospatial services is the hard-to-reach goal 
for many smart cities. Most of the outputs of smart 
systems build on sensors feeds can be presented on a 
map, since the data is a sequence of records ordered 
by time, and the location of the sensor is known. Typi-
cally, a geospatially enabled software is equipped with 
the possibilities to handle that data, transform, ana-
lyze even in a real-time if needed. To make a function-
al GIS for a smart tourism destination, it is crucial to 
input quality data that are as much as seamless to cov-
er the tourism process of interest for service optimiza-
tion. Sensors embedded in tourist destinations should 
monitor the overall environment, as well as the be-
havior of tourists (Gajdošik, 2019). However, smart 
systems provide a plethora of discreet and continues 
data, that cover particular destination but a change 
of scale and more in-depth inspection will show that 
they are not as usable at a certain point of interest for 
tourism process (tourism context scaling), either data 

can not be measured at that location or time (spatial 
and temporal scaling). Although smart sensors play 
an increasing role in the acquisition of data to ena-
ble smart service optimization, the understanding of 
its spatial capabilities to facilitate the tourism pro-
cess as they interfere and influence the tourism sys-
tem has received only minimal attention. In essence, 
smart tourism destinations face a challenge of the lack 
of geospatial understanding, which is primarily relat-
ed to the different spatial coverage of smart technolo-
gies. This implies the need to upgrade existing and de-
veloping new urban innovations where smart systems 
help strengthen social and physical infrastructure to 
improve the provision of tourism, public, and social 
services (González-Reverté, 2019).

This “geospatial flaw” could potentially limit the ca-
pacities of smart destinations to tailor their services in 
post-pandemic tourism, where more emphasis will be 
put on locations, both for the issues of health safety or for 
its traditional importance for the optimization of smart 
services for tourists. Indeed, with the advent of Tourism 
4.0, there is a growing need for spatial optimization of 
smart tourism destinations. Combining smart tourism 
capabilities with spatial thinking, both within realms 
of conceptual modeling and practical endeavors, can 
lead to the potential quality of life improvement in the 
city (Sagl et al., 2015) and service optimization for smart 
tourism destination. To address this issue we pinpoint 
two further research directions, emphasizing the scaling 
problem of smart system coverage for further research 
and service optimization in smart tourism destinations.

Further research directions

Reinvestigating spatial and temporal resolution  
as a core of data smartness
Geospatial information is crucial to analyzing and 
quantifying the performance of smart cities and 
smart destinations, which is related to mobility, en-
ergy consumption, environmental pollution, or pub-
lic health. Given that the smart environment is based 
on the merging of the physical world and the digital 
sphere through the Internet of Things and ambient in-
telligence (Femenia-Serra et al., 2019a), we can single 
out intelligence, connectivity, and interaction (Liber-
ato et al. , 2018b) as an essential function of geospa-
tial data in the context of smart tourism development.

Spatial and temporal data and the demand for it 
are at the center of understanding of planning, man-
agement, and environmental protection on a smart 
tourism destination, necessary to ensure a balance 
between residents, tourists, and destination manage-
ment (Supak et al., 2015). In the immediate past, cities 
and tourism destinations have been able to improve 

their governance using geospatial technologies. Nev-
ertheless, there is a long way to go to take full advan-
tage of these technologies (Tao, 2013). The integration 
of smart geospatial technologies with information-
communication technologies (ICT) and sensors re-
fers to the location cloud. The ultimate goal of a spati-
otemporal data collecting is to provide location-based 
services for various applications using location cloud 
and transforming all available geographic location in-
formation (Li et al., 2013). Spatial and temporal mode-
ling is critical to risk and vulnerability prevention for 
smart cities (Roche, 2017) and smart tourism destina-
tions. One of the more important challenges for the 
adoption of spatial autocorrelation in the analysis of 
tourism data is the specifics of spatial units for data 
aggregation (Stankov al., 2017).

The spatial and temporal resolution of smart tech-
nologies allows for finding acceptable solutions to opti-
mize services for a tourism destination and to improve 
the experience of tourists until the time when sensors 
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will become ubiquitous creating a full realistic desti-
nation model. In this case, tourism experience can be 
enhanced by implementing technology platforms that 
interconnect stakeholders, integrate inputs from dif-
ferent sources, and enable real-time dynamic informa-
tion sharing (Femenia-Serra et al., 2019b). Such systems 
can enhance and facilitate decision-making and what 
is also important, increase business efficiency. Howev-
er, the complexity of networked society requires accu-
rate, reliable, and real data to help decision-makers in 
social and economic decision-making processes. If we 
look closely, we can certainly see that most of that data 
are spatially related (Gruen, 2013). The theory of spatial 
sciences and geography speaks of the concept of “plac-
es” used in digital spatiality and has a significant posi-
tion in the concept of smart cities and smart tourism 
destinations. A smart tourism destination needs to be 
spatially enabled, in the way that spatial enablement re-
fers to the “places” as a system to maintain space-time 
processes (Roche, 2014). Spatial-temporal optimization 
can lead to a change in service or quality of service in 
the short or long term. The smart city infrastructure 
is equipped with the ability to collect large amounts 
of data and most of that data has a spatial and tempo-
ral dimension (Roche, 2017), while all of this data can 
also be used for smart tourism destination services op-
timization and higher competitiveness (Cimbaljević et 
al., 2018). Geo-referencing and spatiotemporal quanti-
fying are required by almost every element of a smart 
city (Li et al., 2013) and smart tourism destination. For 
the tourism destination, it is essential to provide inte-
grated service, but also to be proactive to prevent the 
problems of providing real-time information, and to 
anticipate the needs of tourists. Therefore, service opti-
mization should be based on a functionally-pragmatic 
principle. More specifically, it should be striving for ur-
ban-technological planning (Sigalat-Signes et al., 2019), 
so that smart systems can capture, analyze and inter-
pret information in real-time (Lopez de Avila, 2015), 
but in the way that technological improvements and 
urbanism are given equal attention, as well as to focus 
on tourist offer. In the case of smart destinations, ser-
vice optimization is of particular importance to collect 
tourism data and those left by tourists while visiting a 
place to provide services in real-time (Hjalager, 2015). 
On the other side, it is also vital for optimized strategic 
management that will help stakeholders to improve the 
tourist experience at the destination (Polese et al., 2018). 

The need for contextual (tourism-oriented) 
scaling of smart technology
Smart technologies are becoming ubiquitous. In-
creasing number of consumers live in smart cities 
and travel to smart tourism destinations. The spatial-
ly enabled society provides spatial information to cit-

izens, tourists, businesses, and governments to maxi-
mize the quality of their activities (Williamson et al., 
2010; Stankov et al., 2018). Stakeholder interconnec-
tion at a smart tourism destination creates a smart 
tourism ecosystem (Boes et al., 2016) in which eve-
ryone is connected from the citizens to the govern-
ment. With the use of sensor-based technology, des-
tinations collect and process large amounts of data. 
In this way, suppliers (organizations, businesses) can 
create value for individuals by providing optimized 
information that is processed based on the data col-
lected (Kim & Kim, 2017). Thus, tourism ecosystems 
become more open, emphasizing the importance of 
public-private cooperation, which enables coordina-
tion between entities. Further, if we consider the ex-
ternal and internal contexts, we can see that exter-
nal or physical contexts are strongly related to the 
physical environment and are typically measured by 
physical sensors (Sagl et al., 2015). There are rare ex-
perimental cases of using body-mounted devices to 
directly measure tourists’ emotions or to use big data 
analytics to derive tourists’ emotional affection or 
sense of a place. However, typical smart city physi-
cal sensors cannot measure tourists’ experience, so it 
is mostly ignored and neglected. For example, when 
receiving data collected from sensors related to air 
pollution, tourists may be misled to think that air is 
completely polluted in the broader area of the city, al-
though that it is not a case in reality. Air pollution 
is usually monitored in areas that are often at risk, 
while sensors are rarely installed at non-hazardous 
locations. Data collected from sensors are very easily 
accessible publicly through mobile applications, but 
tourists are often not trained to interpret the avail-
able data, and thus all this can mislead tourists and 

Figure 1. Essential layers of smart destinations for smart 
geospatial services
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direct them to make erroneous conclusions that can 
lead to tourists behavior change in the direction of 
giving up consumption, which eventually leads to a 
decrease in revenue at the destination. The need to 
scale and better integrate different spatial data with 
tourism data to enable location technologies that pro-
vide the basis for optimized smart geospatial services 
accelerates in the COVID-19 pandemic environment.

Taking all of the above into account, data collect-
ed from remote sensors through the smart infrastruc-
ture must be precisely processed using spatial scaling, 
time scaling, and contextually tourism-oriented scal-
ing before presentation to tourists. Travelers need to 
judge the impact of the information used and learn 
to react with the whole situation in mind (Batty et al., 
2012). To cope with the contemporary challenges of 
smart technologies, citizens and tourists need to be-
come spatially literate (Roche et al., 2014).

The number of sensor technologies and sensor ap-
plications is rapidly increasing, but the distribution 
between sensors and applications is not uniform and 
proportional, so the broad capabilities of sensor tech-
nologies application remain limited (Sagl et al., 2015). 
Although the types of data collected through sensors 
and their smart applications remain the same, chal-
lenges in the future could be the development of self-
maintainable sensors and location and spatial infor-
mation as a common good (Roche et al., 2014). Vast 
amounts of spatiotemporal referenced data collected 
through smart sensor infrastructure can be analyzed 
and transformed in real-time through cloud comput-
ing (Li et al., 2013), which will eventually support the 
managing of smart city and smart tourism destina-
tion. In this regard, data exchange is vital in tourism 
destinations through the technological platform that 
is supporting open data initiatives (Gajdošik, 2019).

Concluding remarks

A smart environment brought democratization in 
spatial data provision and sharing, allowing a varie-
ty of data types and sources, from administration and 
business to residents and travelers (Williamson et al., 
2010). Almost all new technologies for smart cities 
and smart tourism destinations are geospatially en-
abled. A smart infrastructure collects a considerable 
amount of data that, by its quality and orientation, is 
not primarily tourism-oriented. Data collected from 
sensors in smart tourism destination can be used for 
smart services optimization and higher competitive-
ness. Analysis reveals that if the data collected by the 
sensors must first be subjected to contextual (tourism-
oriented) scaling before presenting to tourists. If the 
data collected by the sensor is presented to tourists 
without fine-tuning it can mislead tourists. There is 
a lack of data as for now because smart infrastructure 
cannot measure the experience of tourists.

Spatial and temporal modeling is crucial for smart 
tourism destinations management. Utilizing the spa-
tial and temporal resolution of smart technologies en-
ables us to find acceptable solutions to optimize the 
services of a smart tourism destination and to en-
hance the tourists’ experience, in the direction of 
the connected experience. Therefore, successful spa-
tial-temporal modeling requires ICT, geospatial, and 
sensors technology interconnectivity, cooperation, as 
well as knowledge sharing. 

Finally, we can ask ourselves: can more sensors, 
more sensor applications, more sophisticated methods 
of data transformation, and the inclusion of contextu-
al and spatiotemporal approaches lead for sure to im-
provement in services and competitiveness in the smart 

tourism destination in post-pandemic period? We can 
only hope that in the future, the full integration of vari-
ous sensing technologies along with strategies for gath-
ering and transforming data and contextual rescaling 
will help us to discover all the critical relationships and 
good and bad causalities that exist between tourists 
and fully sensor-equipped smart tourism destination.

The direction of further research could be the goal 
of building a conceptual model that would allevi-
ate the problem of capturing and scaling all types of 
data collected through the smart city infrastructure 
in smart tourism destinations, which could be used 
to optimize services and increase competitiveness. Fi-
nally, if we know the scale of data collected through 
sensors infrastructure in smart tourism destination, 
future research in this area also could relate to the se-
rious privacy concerns for residents and tourists with-
in the smart tourism destination.

The COVID-19 pandemic accelerates the need to 
scale and better integrate different spatial data with 
tourism data to enable location technologies that pro-
vide the basis for optimized smart geospatial servic-
es in the post-pandemic era. Future research could fo-
cus on geospatially distributed tourism preferences in 
the environment after COVID-19. Spatial data science 
and location-based data may be more important than 
ever during this pandemic, and the question arises as 
to which COVID-19 spatial data are most important 
for tourism in destinations around the planet. Smart 
and spatial technologists have massive data collect-
ing possibilities, and they must be used carefully, es-
pecially taking into account the challenge of privacy 
issues in which direction future research may also go. 
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