
Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XXIII, Issue 1 (June 2024), pp. 146-158; DOI: 10.5775/fg.2024.1.3608 
© 2024 The Author(s). Published by Forum geografic. 
 Open Access article. 

 Creative Commons Attribution-NonCommercial-NoDerivatives License. 

146 

Perceived capitalization of Wi-Fi as a free service at locations of 
accommodation establishments from Maramureș Land using 
Booking.com score data and mobile signal coverage data 

Silviu Vasile BUMBAK1,* 

1 Faculty of Geography, Sighetu Marmației Extension, Babeș-Bolyai University, Avram Iancu street no.6, Sighetu 
Marmației, Romania 

* Corresponding author: silviu.bumbak@ubbcluj.ro 

Received on 09-01-2024, reviewed on 25-05-2024, accepted on 20-06-2024 

Abstract 

Travelers nowadays expect to have a proper, constant, and free internet connection at their disposal almost 
everywhere, with the Wi-Fi service offered as a standard in tourist lodgings. Such is the importance of the service, 
that the issue of free internet access has become a crucial booking factor to be considered in the pre-reservation 
stage. The main working hypothesis argues that online booking platforms offer insights regarding the capitalization of 
internet connectivity in accommodation establishments as a free service. Focusing on a rural tourism destination, the 
Land of Maramureș, northern Romania as a case study, the paper proposes an empirical methodological framework 
designed in a GIS environment that concentrates on two key variables -  the mobile aggregated signal coverage data 
in the study area as an independent variable, sourced from the map of mobile signal coverage in Romanian 
settlements developed by ANCOM (the National Authority for Management and Regulation in Communications) and 
the Wi-Fi secondary scores as the dependent variable, sourced from Booking.com score data to test the above working 
hypothesis. The testing of the working hypothesis was performed using spatial processing and analysis methods such 
Inverse Distance Weighted Interpolation (IDW) and Regression Analysis. 
Keywords: Maramures Land, rural tourism destination, free Wi-Fi, Booking.com, score data, mobile signal coverage 
data 

 

Introduction 

One particular service is considered an important 
amenity in any tourist establishment but is still not 
incorporated among the ‘usual’ facilities – access to 
internet as a free service on the premises of the 
accommodation establishments. Usually such a service is 
provided as Wi-Fi service. If at the level of many public 
institutions and spaces (indoor or outdoor) the internet 
(Wi-Fi) is available free of charge, it should be offered as 
free service in tourist establishments also.  

According to insights from major booking platforms 
and community support blogs (Airbnb Community, 2023) 
travelers nowadays expect free internet access in their 
lodgings as a standard. The issue of free internet access 
has become a “key booking factor” (Bookink.com Partner 
Hub, 2023). This is supported by academic studies that 
highlight the service as being a top amenity. One such 
study was based on more than 50000 hotel guest 
responses and was carried out by an American data 
analytics and consumer intelligence company (Greif, 
2010). The guests considered the service as being “the 
most important hotel amenity” (Bulchand-Gidumal et al., 
2011, p.236). 

The tourist businesses that understood the importance 
and impact of the shared internet access on their premises 

and capitalized it through increased visibility of business 
and efficiency of operations, improved communication 
with tourists or better marketing actions, have increased 
the overall quality of their services, revenues and guest 
satisfaction (Bulchand-Gidumal et al., 2011).  

Thus, the main working hypothesis of the study is: can 
Wi-Fi score data from online booking platforms such as 
Booking.com offer insights regarding the capitalization of 
internet availability as a free service in accommodation 
establishments from a rural tourism destination? 

To test the above hypothesis a methodological 
framework comprising several steps was designed in a GIS 
environment in order to map the internet availability and 
quality of internet based on mobile signal coverage data 
and score data related to Wi-Fi as a service from booking 
platforms. The methodological framework was applied to 
a Romanian rural tourism destination – Maramureș Land.  

The originality of the study resides in the bottom-up 
methodological approach that involves choosing two main 
variables – the independent mobile aggregated signal 
coverage in the study area and the dependent Wi-Fi 
scores. The latter evaluates the availability and quality of 
free internet access on the premises of tourist properties. 
The substantiations for the above methodological choices 
are stated in the dedicated chapter comprising the 
methodological details. 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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Theoretical background 

Internet technology in tourism 

For the tourism economy, the issue of access to a high-
quality internet connection has become a major objective 
in recent years in many destinations around the world 
(Dredge et al., 2019) including in rural the areas such as 
Maramureș Land. 

In a report analyzing many aspects of the digitalization 
processes in tourism (Dredge et al., 2019) Dredge and her 
team state that digitalization in tourism has a long reach 
and brings undisputed advantages. The study argues that 
digitalization in tourism leads to innovation that can 
inspire ‘new business models, new value chains, new 
business ecosystems’. The innovations can stimulate new 
or customized tourist experiences, enhancing their 
satisfaction. 

On the level of experience and personal engagement 
with the destination, internet technology greatly 
influences the tourism experience and the behavior of the 
tourists (Buonincontri & Micera, 2016; Lagonigro et al., 
2020). The smartphones and their functionalities 
epitomize the holistic perspective of internet technology 
for the usual user, offering a broad “range of possibilities 
supporting travelers” (Wang et al., 2014). Many tourists, 
especially those who cater to their own travel needs,  use 
internet technology as a tool or means to engage with the 
destinations they visit in all the phases of travel, including 
documentation and booking of services (Binkhorst & 
Dekker, 2009). More importantly, they use internet 
technology to share their experience with others 
(Buonincontri & Micera, 2016) in the form of creative 
content (photos, videos) or reviews that contain both 
positive and negative insights. These aspects reflect the 
engagement of the tourists with the destination, allowing 
them to create, based on memory associations, various 
psychological and emotional structures that underpin 
their cognition about the place (Beerli & Martin, 2004; 
Gomez et al., 2015; Yunis et al., 2018). From the tourism 
perspective the idea of being in places with different levels 
of familiarity but connected all the time introduces the 
notion of “digital elasticity” (Pearce, 2011, p. 41) between 
the two opposing situations – being home and being away, 
because the “mobile connectivity blurs traditionally sharp 
distinctions between” the two (Conti & Farsari, 2022, p.3) 

On the other hand there are research perspectives 
(Tribe & Mkono, 2017) that shed light on the more subtle 
and not-so-beneficial implications of connectivity 
especially during travel – the impact of permanent 
connectivity and its alienating effects on tourists, 
substantiating movements such as digital-free tourism (Li 
et al., 2020).  

Overall, both in academia and in practice, there is an 
endorsement of internet and mobile technology adoption 
(Law et al., 2018) in all areas of tourism activity, based on 
the assumption that such an adoption brings practical 

added value (Mellinas & Nicolau, 2020) to all actors 
involved and other advantages to the tourism sector 
(Pearce & Gretzel, 2012; Li et al., 2018). For example, in a 
study combining results from a national survey carried out 
in Australia regarding the importance of Wi-Fi speed in 
tourism establishments, that involved aproximately 200 
hotels, with analyses of online reviews left by hotel guests, 
it was found that if Wi-Fi quality rises by 1%, customer 
satisfaction with the hotel increases by 0.1% (Grechyn & 
McShane, 2021). 

Internet access in tourism facilities 

The networking between tourists themselves or 
between tourists and providers is important due to the 
nature of the interactions and the establishment of a 
feedback loop. From the perspective of the tourist services 
providers, studies connecting service quality perception 
and online visibility with the business performance of rural 
establishments highlight the importance of online visibility 
for tourism businesses and the relationship between the 
online feedback of customers of rural tourism and the 
economic performances as a business consequence (Melo 
et al., 2016) and stress the importance of online reviews 
for travelers when considering a new booking (Zhang et 
al., 2014) because those reviews will influence a positive 
overall perception on the quality of the services in the pre-
purchase phase (Browning et al., 2013). An empirical study 
that substantiates the gains for tourist establishment 
owners was conducted in 2010 by Bulchand-Gidumal, 
Melián-González and González López-Valcárcel and 
analyzed the importance of Wi-Fi in hotels through 
Tripadvisor reviews left by hotel guests. Reviews from 
more than 26000 hotels located in the first 200 most rated 
tourist destinations in Europe on Tripadvisor were taken 
into account. One of the main conclusions of this study 
was that hotels offering free Wi-Fi can improve their 
ratings up by 8% (Bulchand-Gidumal et al., 2011; Mellinas 
& Nicolau, 2020). 

In a study carried out in 2017 on a statistical population 
comprising 120 participants engaged in the process of 
booking a hotel room online, Eriksson and co. focused on 
investigating the “relative impact of Wi-Fi on consumers’ 
hotel bookings” (Eriksson & Fagerstrøm, 2017). Their 
results have shown that Wi-Fi price and reviews have a 
certain influence on consumer behavior and suggested 
that research and findings of this kind, can help tourist 
accommodation owners to market their business better.  

Booking.com for example collects hundreds of millions 
of reviews every year. Having the largest share of reviews 
(Murphy, 2017), such a rich database has attracted the 
attention of academics and data brokers alike (Mariani et 
al., 2020). 

Among the many tools provided on the platform, for 
owners and customers, the review system developed by 
Booking.com allows travelers to give feedback by making 
an evaluation of the experienced accommodation 
services. The feedback can be both quantitative, by 
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choosing a score, and qualitative, by writing a review. The 
free expression and sharing of opinions have an impact on 
brand buildup and reputation (Huerta-Álvarez et al., 2020) 
for local tourism entrepreneurs. 

The scoring system on Booking.com  

In September 2019, the scale of the numerical scoring 
system proposed by Booking.com was changed, from the 
2.5 to 10 scale to a more conventional 1 to 10 scale 
(Mellinas & Martin-Fuentes, 2021). The scoring system 
proposed by Booking.com is a quantitative scale 

represented through discrete, numerical values. The 
numerical scores have qualitative equivalents (Fig. 1). 

The scoring system is divided into an overall score 
reflecting the global quality of services perceived by the 
tourists. Each establishment receives an overall score 
calculated by dividing the sum of all the overall scores to 
the total number of review scores received for that 
property. In order to get an overall score, an establishment 
must have at least 6 reviews. In addition, travelers have 
the opportunity to choose a set of sub-scores on multiple 
areas considered to be important for the quality 
appreciation of a property. The two scores are not 
interrelated.

 

Figure 1. The Booking.com service quality assessment system available since September 2019

 
The lifetime of reviews (as a score or written review) 

was, until 31 July 2020, of two years. From that moment 
on Booking.com extended the lifespan by one year 
(Phillips et al., 2019). 

The effects of the scoring system proposed by 
Booking.com were discussed in a series of academic 
papers that debated the idea of bias because of a 
perceived tendency to inflate scores (Mellinas et al., 2016; 
Mariani & Borghi, 2018). Also, the authors of the papers 
stated that the new scale can produce changes in the 
overall score that do not reflect changes in customer 
satisfaction (Mellinas & Martin-Fuentes, 2021). 

Description of the study area and of the tourist 
accommodation network 

Maramureș Land, a well-known tourism brand (Ilieș & 
Ilieș, 2015) is a region in northern Romania, at the border 
with Ukraine (Fig. 2) in the county of Maramureș. Being a 
land-type region, it represents a mental construction with 
no true administrative boundaries, but clear territorial, 
mentally enforced delineations. Its geographical unity is 
perceived by the collective consciousness of its residents 
(Ilieș, 2007) and acknowledged by its neighbours.

 

Figure 2. Geographical location of the study area - Maramureș Land 
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As all other land type regions, Maramureș Land has a 
strong cultural identity being renowned nationally and 
internationally for its vernacular wooden architecture 
(Ilieș & Ilieș, 2021) and for its unique traditions and folk 
costumes (Ilieș & Ilieș, 2021). The region covers 3238 km2 
and has a population of 211,408 inhabitants (Tempo 
Online-statistical data, 2023). The landscape has a 
complex topography dominated by mountains 
surrounding a central, corrugated depression that 
concentrates all 36 settlements and almost the entire 
social and economic fabric. The area has a predominantly 
rural character with 31 settlements being rural 
settlements comprising a population of ap. 115,346 
(Tempo Online-statistical data, 2023).  

The urban texture composed of only 5 small cities that 
concentrate ap. 96,062 people (Tempo Online-statistical 
data, 2023). The biggest city – Sighetu Marmației – has a 
population of ap. 41,689 inhabitants (Tempo Online-
statistical data, 2023) and represents the main urban 
center of the region. The uniqueness of its cultural 
heritage and its strong rural character have transformed 
Maramureș Land into a well-known and sought-after rural 
tourism destination (Fig. 2). 

In Maramureș Land, the tourist accommodation 
network comprises a total number of 764 small to medium 
tourist establishments, totaling 10,386 bed places 
(Authorisation and Control-Romanian Ministry of 
Economy, Entreprenourship and Tourism, 2023).

Table 1: Accommodation establishments from Maramureș Land: breakdown of types, number of units, number of bed-places and 
corresponding share (Authorisation and Control-Romanian Ministry of Economy, Entreprenourship and Tourism, 2023) 

Type of accommodation establishments Number of units Share (%) Number of bed-places Share (%) 

hotels 15 2.0 972 9.4 

motels 5 0.7 160 1.5 

hostels 10 1.3 371 3.6 

touristic boarding houses 174 22.8 2711 26.1 

agroturistic boarding houses 112 14.7 1215 11.7 

touristic villas 5 0.7 101 1.0 

touristic chalets 5 0.7 97 0.9 

apartments and rooms for rent 417 54.6 4330 41.7 

houselet type units 13 1.7 150 1.4 

campings 6 0.8 228 2.2 

bungalows 1 0.1 27 0.3 

touristic halting places 1 0.1 24 0.2 

TOTAL 764 100% 10386 100% 

The touristic and agrotouristic boarding houses 
together with the apartments and rooms for rent account 
for 92.7 % of the total number of accommodation 
establishments from the area and hold a share of 79.5% of 
the total number of bed-places. According to statistical 
reports, in 2022 Maramureș Land had 148,849 unique 
visitors (Tempo Online-statistical data, 2023). 

Methodology 

The methodological framework has a bottom-up, 
empirical design due to the character and extension of the 
study area – a predominantly rural destination. The 
framework comprises several work stages schematically 
described below (Fig. 3). 

The research can be traced on seven working stages, 
following two paths. Each path was designed around one 
of the two main variables used in the study – the 4G 
mobile aggregated signal coverage in the study area as an 
independent variable and the Wi-Fi review scores as the 
dependent variable. No other factors influencing spatiality 
were considered, as was the case in the proposed 
methodological framework of the study that analyzed the 
spatial pattern of Airbnb lodging in a Chinese city (Sun et 
al., 2022). 

 

Figure 3: The research design 

The independent variable description 

The online presence is conditioned by internet access, 
distribution, and quality of connections. According to a 
report from the first half of 2023 detailing the statistical 
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breakdown of electronic communications data from the 
Romanian market (ANCOM-statistical data, 2023) on the 
national internet services market, there are several major 
internet providers, such as Orange Romania 
Communications, RCS&RDS, Telekom and Vodafone. 
These providers, combined, control ap. 98% of the fixed 
broadband (coaxial cable, optical fiber etc.) internet 
market and ap. 99.9% of the mobile internet market.  

In Maramureș Land, the fixed and mobile internet 
markets are controlled almost entirely by the same 
providers. For this study, in the case of the independent 
variable the data regarding the internet availability on the 
premises of accommodation establishments, due to lack 
of spatial data in any format and lack of detailed territorial 
statistics for fixed broadband internet connections and 
associated parameters (territorial distribution, quality of 
the connections, speed etc.), we used only data regarding 
internet availability from mobile internet providers.  

The necessary data to substantiate the independent 
variable were sourced from the map of mobile signal 
coverage in the settlements from Maramures Land. The 
map was developed by ANCOM (the National Authority for 
Management and Regulation in Communications) through 
a project of signal monitoring conducted between 2019 
and 2020 along national and county roads (ANCOM-map 
of 2G, 3G and 4G mobile signal coverage on the territory 
of Romania, 2022). The reasons behind the decision reside 
in the availability of spatial data presenting the “mobile 
signal coverage for all technologies (2G / 3G / 4G) for each 
of the mobile providers engaged on the Romanian market. 
The map presents the spatial distribution of signal 
coverage as a grid along the routes taken during the field 
camping and classifies the signal quality into 5 classes. For 
this study, the 4G signal coverage option was used, as it is 
the most used technological solution (ANCOM-statistical 
data, 2023). 

Considering the varied typology of Wi-Fi networks and 
the variety of providers, not just mobile service providers, 
this is the right moment to address the use of mobile 
signal data as indicator of Wi-Fi availability and quality of 
connectivity. Through the ANCOM map, this was the best 
option of readily available open source data offering 
spatial information on the signal coverage for various 
technologies from the main providers of 
telecommunications services. Therefore, it was 
considered an adequate proxy that satisfied the demands 
of the present study. This choice was also supported by the 
fact that, despite many different kinds of Wi-Fi networks 
available, the Wi-Fi data obtained from Booking.com does 
not distinguish between these typologies, with the 
reviews reflecting only the availability of the service and 
its perceived quality based on internet speed. A similar 
sitiation was encountered in another study focusing on 
review data from Tripadvisor (Bulchand-Gidumal et al., 
2011). 

The dependent variable description 

Regarding the online presence of tourist 
accommodation establishments, one indicator of the 
importance given by owners is represented by their active 
engagement online in promoting and selling tourist 
services. In this case accommodation services on major 
online booking platforms. In Maramureș Land, 
Booking.com and Airbnb.com are the most popular 
booking platforms (Fig. 4). 

The share of listings with an active presence on 
booking.com is of ap. 48% of the total number of 
accommodation establishments from the region. 
Booking.com is the most popular online reservation 
platforms in the area. For this study, we used only 
Booking.com score data – the Wi-Fi subscore – from 
accommodation establishments based in Maramureș Land 
with a valid and active Booking.com owner account, 
because of the market share it holds among the tourist 
establishments from the region (Fig.4). 

 

 

Figure 4: Comparison of number of listings on 
Booking.com and Airbnb.com in Maramureș Land 

Booking.com as a reservation platform “enables 
properties all over the world to reach a global audience 
and grow their businesses” (Booking.com-company 
description, 2023). The Wi-Fi sub-score is not incorporated 
among the crucial facilities that can be reviewed through 
the 1 to 10 scale by tourists and is considered optional.  

Although the text reviews represent a valuable data 
source, due to methodological incompatibilities, the 
corpus of text reviews was not taken into account because 
of the qualitative nature of the variable and the need for 
a different methodological approach. 

Database build-up 

The first stage assumed the build-up of a database 
comprising the necessary data sources for each path. 

On the independent variable path, the assessment of 
signal strength extracted from the ANCOM map assumed 
the classification into 5 qualitative levels as equivalents 
based on measurements and thresholds for each 
technology - 2G / GSM, 3G / UMTS, 4G / LTE (ANCOM-
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methodological aspects for the mobile signal coverage 
map, 2023). A different color was attributed to each class. 
For this study the same system of classification was used 
but the values were extracted only from the 4 G mobile 
signal coverage map, aggregated for all mobile coverage 
providers from the Romanian market. This technology was 
favored because it accommodates smartphones better by 
offering faster speeds and supporting the intensive mobile 
streaming activity. 

On the dependent variable path, the Booking.com 
database compilation work assumed a primary data 
collection for all the accommodation establishments with 
an active and operational Booking.com account from 
Maramureș Land, followed by two verification and update 
phases. The database compilation work was divided into 
three intervals, between the beginning of September 2023 
and the end of November 2023. The primary data were 
collected at the beginning of September 2023 (1 to 10 of 
September) and assumed the identification of a 
webcrawler.  

For this study the Octoparse software solution was 
used. The search structure for the website indexation 
included the following key items and 2 criteria used to set 
a baseline in order to differentiate the establishments that 
will support the substantiation of the study’s objectives: 

• name of the establishment; 
• address. The addresses were used in a second stage 

to geolocate the accommodation establishments through 
GPS coordinates; 

• type of accommodation according to the 
Booking.com accommodation classification; 

• number of reviews. The number of reviews was an 
important variable as it was used as a first criterion in 
setting up of the minimum baseline for including or 
excluding some of the properties in the analysis. Only 
establishments with at least 5 reviews were included in 
the analysis, as, according to Booking.com, an overall 
score can be generated only after a minimum number of 5 
reviews are awarded by customers (Booking.com Partner 
Hub, 2023); 

• overall review score (1 to 10); 
• detailed review scores on all key areas (cleanliness, 

comfort, value, facilities, location, staff); 
• the review score for Wi-Fi (1 to 10). This is an optional 

score on Booking.com platform and it does not affect the 
overall score for that particular property. This variable 
represents the 2nd main variable used in the spatial 
analysis phase. It was also included as the 2nd eliminatory 
criteria in the baseline establishment procedure. 

Data verification and update 

The results obtained by the webcrawler were compiled 
in an Excel spreadsheet file using the CSV format for QGIS 
compatibility. The second and the third interval 
represented a verification and an update of the database. 
The data collection was checked and updated between 20 
- 30 November and assumed a value verification of all 

scores on the key areas for the study - number of reviews, 
overall score, detailed scores and, of course, the review 
score for Wi-Fi. This was done as a checkup due to the 
assimilation of the former evaluation scale by 
recalculating score values based on the new Booking.com 
algorithms. 

Address geocoding / file georeferencing / Data 
import into QGIS environment 

On the independent variable path, since the ANCOM 
map from the www.aisemnal.ro platform, with a focus on 
the study area, was not available in a GIS compatible 
format, it was saved as an image and georeferenced in 
QGIS environment to support the vectorization of the 4G 
mobile signal. The vectorization work assumed the 
creation of a vector point layer with a single quantitative 
attribute – the signal strength (5 classes). This step was 
done manually and was labour intensive. The values were 
assigned to each point according to the color of the pixel 
representing a signal class on the georeferenced image.  A 
numerical value from 1 to 5 was associated with the 
mobile signal coverage strength class, with 1 representing 
the no signal class and 5 representing the very good signal 
class. In a later stage the points from the vector layer 
comprising the vectorized values of mobile 4G signal in the 
area of study were interpolated using the IDW 
interpolation method in order to obtain a spatially 
continuous raster map presenting the mobile signal 
coverage for the entire surface of the area (see section – 
Data interpolation).   

 On the dependent variable path, the third stage 
assumed the geocoding of addresses, a procedure that 
involved the transformation of text values such an address 
into coordinates. For this step, the Google Maps solution 
was used. After the accommodation establishments were 
located based on their name, the coordinates from each 
location were copied in the Excel spreadsheet. The 
geocoding step was imperative as the location data of the 
establishments had to be made usable in a GIS 
environment. For our study, the QGIS solution was 
adopted as it provided all the necessary tools for the 
completion of the study. This step was followed by the 
conversion of the Excel Spreadsheet into a discrete data 
set (vector point layer) in QGIS, representing the 
geolocation of each tourist establishment. The vector 
point layer with the Excel database attached as an 
attribute table is considered discrete data as its key 
attribute field (free Wi-Fi score) describes a certain 
phenomenology with quantitative data that occurs only in 
certain locations.  

Criteria-based query of data 

This stage involved only the dependent variable path 
and assumed the querying of the geodatabase in order to 
satisfy the criteria, namely the minimum number of 
reviews and the presence of the optional rating - the 
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review score for the availability and quality of Wi-Fi. This 
stage concluded the vector file that highlighted the 
dependent variable used in the study. The query of the 
geodatabase data was done using query syntax in Fields 
calculator in order to satisfy the two criteria stated above.  

The first criteria assumed a minim number of 5 reviews 
per each tourist establishment. The threshold was 
established by Booking.com as the minimum number of 
reviews necessary to generate an overall review score. 
Even though the overall score was not actively used in the 
study, and the fact that the detailed scores are not 
connected with the overall score and do not impact its 
calculation, we considered it to be a sound baseline. The 
minimum baseline of 5 reviews implies using some weight 
in the process of mapping a review characteristic such as 
Wi-Fi availability. 

The application of the second criterion assumed the 
selection of accommodation establishments that received 
in the aforementioned timeframe a Wi-Fi score. The 
procedure generated a vector point layer that satisfied the 
2 conditions. 

Data interpolation 

An interpolation method was needed to represent an 
attribute as spatially continuous data (Khouni et al., 2021). 
The procedure aimed at obtaining a raster file from the 
vector points representing sampled 4G signal values from 
the ANCOM signal coverage map. In a raster file of this 
type, each pixel is a function of the signal coverage 
strength over the entire area of Maramureș Land. To this 
end, the independent variable was processed and mapped 
in a GIS environment through the IDW interpolation 
method (Inverse Distance Weighting Interpolation). This 
interpolation method allows the estimation of 
quantitative values about an attribute at unsampled 
points by using an algorithm that combines the values of 
sampled points with a weighed inverse function of the 
distance between them, assuming that the sampled points 
found closer to the unsampled ones share similar values 
that the ones located further (Jin & Heap, 2011). 

The main advantage of the approach is the ability to 
emphasize the spatial variations of a variable value – in 
this case the 4 G mobile signal strength – as a continuous, 
with increased precision. For methodological 
conveniences, the five qualitative classes were coded with 
numerical values from 1 (no signal) to 5 (very good signal) 
as stated above. The addition of a weighted variable was 
mandatory in order increase the influence of the variable 
on the resulting map. The analysis of the 4G mobile 
coverage signal as a spatially continuous field generated a 
single band raster layer. 

Spatial analysis and visualisation 

A spatial sampling algorithm (raster sample values 
algorithm) was used in order to determine the mobile 
signal strength at the geolocation of the tourist 

establishments that satisfy the two selection criteria - at 
least 5 overall reviews and Wi-Fi review (Fig. 5). The 4 G 
mobile signal values at the location of the tourist 
establishments were extracted from the raster layer 
through the raster sample values algorithm and attached 
as a new attribute to a new vector point layer representing 
the geolocation of the tourist establishments.  

Subsequently, the study’s working hypothesis was 
tested using a linear regression algorithm. The method 
describes the level of dependence between variables. 

Results and discussion 

The methodological flow described in the previous 
section generated a series of cartographic outputs 
highlighting insights regarding the capitalization of 
internet availability as a free Wi-Fi service in the 
accommodation establishments from Maramureș Land 
with an online presence on booking platforms such as 
Booking.com. On the dependent variable path, the query 
satisfying the double criteria generated a vector layer 
containing 201 tourist establishments out of the 367 
tourist establishments that were present on Booking.com 
at the end of the database compilation. The number 
represents just 29.2% of the total number of 
accommodation establishments from the region and 54% 
of the total number of accommodations with valid 
Booking.com accounts. It would have been expected that 
the number of accommodation establishments satisfying 
two minimal query criteria to be higher, even in a 
predominantly rural destination. One of the reasons for 
this situation is represented by the overall reduced 
number of available reviews on the Booking.com platform 
on each account, with several exceptions, of course. The 
average number of reviews is situated around 60, 
considering the fact that 72 establishments had no 
reviews at all. The issue of the reduced number of reviews 
or the lack of them on active accounts that have been in 
operation for more than a year, needs an in-depth focus in 
itself.  

As expected, spatially, the 201 querried 
accommodation establishments are located in 
settlements with a developed accommodation 
infrastructure, and noteworthy attractions. The 
establishments can be grouped in two clusters. The first 
cluster comprised accommodation establishments located 
in the south-eastern part of Maramureș Land, in touristic 
hotspots such as Borșa, an appreciated winter resort, the 
neighbouring village of Moisei and the city of Vișeu de Sus. 
The second one, covering a larger area, comprises 
accommodation establishments situates in the north-
western and south-western part of the region, also in 
settlements with touristic pedigree, such as the village of 
Breb, with well-preserved traditional architecture, the 
balneal resort of Ocna Șugatag, the village of Vadu Izei, the 
city of Sighetu Marmației, the cultural center of 
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Maramureș land,  and the village of Săpânța with its world-
famous Merry Cemetery (Fig. 5).

 

Figure 5: Location of accommodation establishments with at least 5 reviews and Wi-Fi score on their Booking.com 
accounts 

 

Figure 6: 4G aggregated mobile coverage signal in Maramureș Land
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The spatially continuous map representing the 4G 
aggregated mobile coverage signal in Maramureș Land, 
obtained via the IDW algorithm (Fig. 6), shows that the 
region’s main valleys, where all settlements are 
concentrated, present good and very good levels of 4 G 
mobile signal due to a strong infrastructure. Hotspots of 
problematic signal coverage (no signal to weak signal 
classes) are highlighted in several areas situated outside or 
at the extremities of the settlement perimeters, especially 
in hilly and mountainous zones. Several possible factors 
can explain these occurrences in a regional context, 
among them the relief of the region through obstructional 
factors such as slope gradient and direction, the presence 
of ravines, canyions or depressions. Other obstructional 
factors could involve the position, distance and range of 
network towers, some building characteristics, the tree 
cover and density, or the proximity to the border with 
frequent signal interferences etc. 

Using the raster sampling algorithm described at the 
end of the methodological section, the 4G mobile signal 

strength was extracted as a new quantitative attribute for 
each vector point representing the 201 tourist 
establishments, followed by hypothesis testing. No tourist 
establishments were found to be located in the 
problematic areas pertaining to the poor and no signal 
classes.  

The hypothesis testing (Fig. 7) returned a R Squared 
value of approximately 0.98, suggesting a high level of 
dependence between the two variables that have a 
statistically significant relationship (p – 0.000). The 
location of the majority of tourist establishments along 
the region’s main valleys, enjoy good to very good levels 
of 4 G mobile signal. This aspect contributed to the quality 
of mobile signal in tourist establishments that in turn 
favored high-quality Wi-Fi connection internet that 
generated a good rating on Booking.com. The majority of 
the tourist establishments (187 establishments) have 
registered scores above 7, which translates, according to 
booking scale values, into good up to very good and 
exceptional free internet availability. 

 

Figure 7: Results testing the level of dependence between the dependent Wi-Fi review score and the independent 4 
G mobile signal strength 

Considering the location of these establishments in 
areas with infrastructure networks, including mobile 

communications, and the fact that the study focused only 
on the establishments with an online presence on an 
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accommodation booking platform, these first results were 
to be expected. Communicating online with potential 
clients and performing operations via an online platform 
indicates the existence of technological devices on the 
premises of the accommodation establishments that 
allow internet connectivity. The Booking.com Wi-Fi scores 
above 7 obtained by the majority of the tourist 
establishments indicate that ensuring a proper internet 
wireless connection for the clients while on the premises 
was paramount for the owners that have invested in 
appropriate devices (routers etc.) and subscriptions to 
various service providers operating in the area. This also 
indicated that the owners of accommodation 
establishments understood the importance of a good 

internet connectivity for their guests and the positive 
impact it can have on their experience and capitalized it. 

However, even though no accommodation 
establishments were located in the problematic areas with 
poor or no signal, the subsequent plot analysis identified 
several tourist establishments that do not satisfy the 
spatial positive correlation between the two variables and 
can be considered as not having a significant relationship. 
A total of 19 accommodation establishments were 
extrapolated as exceptions. Based on their traits in 
comparing the two variables, two distinct categories were 
identified (Fig. 8) using a double variable interrogation 
procedure on the vector layer containing the location of 
the 201 tourist establishments.

 

Figure 8: Location of tourist accommodation establishments with a low degree of variable dependence 

The first category contains the tourist establishments 
that are situated in areas with good to very good mobile 
signal, but received reviews with scores under 7 for this 
amenity. According to the score scale elaborated by 
Booking.com, services and amenities perceived as being 
qualitative have to have a score above 7. Using fields 
calculator, all the establishments that do not satisfy the 
above criteria were extrapolated. There are 14 tourist 
establishments identified with Wi-Fi scores under or equal 

to 7, mainly concentrated in the south-eastern part of the 
region, on the Vișeu Valley, in three settlements – Vișeu de 
Sus, Moisei and Borșa with 9 situations. Possible 
explanations could be related to the unwillingness or 
unawareness on behalf of the establishments owners to 
capitalize at least the availability and quality of mobile 
signal in their areas by offering Wi-Fi as a free service, 
hence catalyzing low score reviews as a reaction from 
tourists. Other motifs can include the presence of 
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obstruction elements that created disparities in the 
availability and quality of signal on their premises, factors 
that are not in their control, or other miscellaneous local 
features.   

The other 5 tourist establishments are dispersed in 
several settlements from the western and north-western 
part of the region. This second group of tourist 
establishments have registered high Wi-Fi review scores 
(above 8.5) despite being situated in areas with weak 4 G 
mobile signal. All 5 establishments are clustered in the 
village of Breb, in the south-western part of the region in 
an area with weak 4 G mobile signal (the 3rd signal 
strength class). This suggests that the local 
accommodation providers acknowledged the importance 
of internet accessibility on their premises and have found 
technical solutions to surmount a problem that could have 
had negative impact on their image.  

These dichotomic situations represent two extremes 
that deserve a future in-depth analysis in order to 
understand the nuances leading to the present findings.  

The findings raise some practical implications for 
almost the whole spectrum of local actors in tourism. 
Overall, the use of aggregated 4G mobile signal data 
represented an adequate proxy for highlighting 
correlations with score data from reviews on the topic of 
Wi-Fi availability and perceived quality offered as a free 
service at accommodation establishments. Despite the 
fact that the number of accommodation establishments 
around which the issue was discussed was reduced to just 
201, the results highlight the awareness of tourists 
regarding the service. It gives insight into the level of 
appreciation towards the Wi-Fi service as a way to 
improve their touristic experience and enhance their 
satisfaction, their personal engagement with the 
destination, and the service providers with whom they 
interact. Similar statements were made following other 
studies concerning Wi-Fi availability on accommodation 
premises (Bulchand-Gidumal, Melián-González, & 
González López-Valcárcel, 2011; Eriksson & Fagerstrøm, 
2017; Grechyn & McShane, 2021), that were addressed in 
the introductory and theoretical sections of this study. 
This statements are also valid for local authorities, 
accommodation service providers themselves, and other 
actors involved in tourism in the region as it can raise their 
awareness towards the power of easily available internet 
connections for tourists as an enabler for content creation 
and sharing about tourist spots and amenities found in the 
destination, augmenting its visibility and touristic appeal 
to a broader public. Studies such as this could also 
contribute by emphasizing the need to support, from the 
regional and local authorities' perspective, the continuous 
improvement and development of internet infrastructure 
across the region, especially in the areas identified as 
having problematic mobile signal coverage. 

Conclusion 

The empirical, GIS based methodological framework 
designed for this research offer insights regarding the 
capitalization of internet connectivity in accommodation 
establishments as a free service in a rural tourism 
destination.  

The methods used in the study test the level of spatial 
correlation between the two main variables - the mobile 
aggregated signal coverage data in the study area as an 
independent variable and the Wi-Fi review scores as the 
dependent variable, sourced from Booking.com score 
data. The results highlight the importance owners give to 
Wi-Fi service as an amenity. A first indicator of importance 
given by owners is represented by their online presence 
on major booking platforms for advertising and selling 
tourist services. From the total number of 764 tourist 
establishments, 367 (48%) have online presence on 
Booking.com for example, the platform with the largest 
market share in the area, with 201 establishments 
satisfying the baseline criteria for this research. 

The spatial analysis points out 187 establishments with 
a higher level of correlation between variables. In those 
locations, the availability and quality of 4 G mobile signal 
was capitalized as free Wi-Fi service, appreciated by 
tourists through score reviews on Boking.com. The results 
have also highlighted specific locations where the 
correlation between the two variables analyzed in the 
study seems to be reduced. In these situations, two 
opposing categories were identified – in the first category 
we find 14 tourist establishments that are situated in areas 
with good to very good mobile signal, but received poor 
reviews scores for this amenity.  

The second category contains a cluster of 5 tourist 
establishments, all from the same village. The 
establishments are situated in an area with weak mobile 
signal, but have registered high Wi-Fi review scores on 
Booking.com. These situations are the most interesting 
and require further in-depth investigations in order to 
better understand the reasons behind these occurrences. 

Funding 

This research received no external funding. 

Conflicts of interest 

The authors declare no conflict of interest. 

References 

Airbnb Community. (2023). Retrieved November 2023, 
from 
https://community.withairbnb.com/t5/Hosting/To-
give-free-wifi-or-not-to-give-free-wifi-that-is-the-
question/m-p/1109290 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XXIII, Issue 1 (June 2024), pp. 146-158; DOI: 10.5775/fg.2024.1.3608 

157 

ANCOM-map of 2G, 3G and 4G mobile signal coverage on 
the territory of Romania. (2022). Retrieved November 
2023, from https://www.aisemnal.ro/home 

ANCOM-methodological aspects for the mobile signal 
coverage map. (2023). Retrieved November 2023, 
from https://www.aisemnal.ro/about 

ANCOM-statistical data. (2023). (N. A. Communications, 
Producer) Retrieved December 2023, from 
https://statistica.ancom.ro/sscpds/public/files/272_ro 

Authorisation and Control-Romanian Ministry of 
Economy, Entreprenourship and Tourism. (2023). 
Retrieved December 2023, from 
https://turism.gov.ro/web/autorizare-turism/ 

Beerli, A., & Martin, J. D. (2004). Tourists’ characteristics 
and the perceived image of tourist destinations: a 
quantitative analysis—a case study of Lanzarote, 
Spain. Tourism Management, 25(5), 623-636. 
doi:https://doi.org/10.1016/j.tourman.2003.06.004 

Binkhorst, E., & Dekker, T. D. (2009). Agenda for Co-
Creation Tourism Experience Research. Journal of 
Hospitality Marketing & Management, 18(2-3), 311-
327. 
doi:https://doi.org/10.1080/19368620802594193 

Booking.com Partner Hub. (2023). Retrieved November 
2023, from https://partner.booking.com/en-
gb/community/bookingcom-updates-and-
announcements/how-many-reviews-does-property-
need-rating-appear 

Booking.com-company description. (2023). Retrieved 
December 2023, from 
https://www.booking.com/content/about.en-gb 

Bookink.com Partner Hub. (2023). Retrieved December 
2023, from https://partner.booking.com/en-
gb/help/policies-payments/policies/updating-your-
property%E2%80%99s-internet-parking-and-pets-
policies 

Browning, V., Kam Fung So, K., & Sparks, B. (2013). The 
Influence of Online Reviews on Consumers' 
Attributions of Service Quality and Control for Service 
Standards in Hotels. Journal of Travel & Tourism 
Marketing, 30(1-2), 23-40. 
doi:https://doi.org/10.1080/10548408.2013.750971 

Bulchand-Gidumal, J., Melián-González, S., & González 
López-Valcárcel, B. (2011). Improving hotel ratings by 
offering free Wi-Fi. Journal of Hospitality and Tourism 
Technology, 2(3), 235-246. 
doi:https://doi.org/10.1108/17579881111173776 

Buonincontri, P., & Micera, R. (2016). he experience co-
creation in smart tourism destinations: a multiple 
case analysis of European destinations. Information 
Technology & Tourism, 16, 285–315. 
doi:https://doi.org/10.1007/s40558-016-0060-5 

Conti, E., & Farsari, I. (2022). Disconnection in nature-
based tourism experiences: an actor-network theory 
approach. Annals of Leisure Research. 
doi:https://doi.org/10.1080/11745398.2022.2150665 

Dredge, D., Phi, G., Mahadevan, R., Meehan, E., & 
Popescu, E. S. (2019). Digitalisation in Tourism: In-
depth analysis of challenges and opportunities. 
European Commission, Executive Agency for Small 
and Medium-sized Enterprises (EASME). Retrieved 
from 
https://ec.europa.eu/docsroom/documents/33163/at
tachments/1/translations/en/renditions/native 

Eriksson, N., & Fagerstrøm, A. (2017). The Relative Impact 
of Wi-Fi Service on Young Consumers’ Hotel Booking 
Online. Journal of Hospitality & Tourism Research, 
42(7). 
doi:https://doi.org/10.1177/1096348017696844 

Gomez, M., Lopez, C., & Molina, A. (2015). A model of 
tourism destination brand equity: The case of wine 
tourism destinations in Spain. Tourism Management, 
51, 210-222. 
doi:https://doi.org/10.1016/j.tourman.2015.05.019 

Grechyn, V., & McShane, I. (2021). “Seriously, Australia, 
why are you so stingy with Wi-Fi?”: customer 
satisfaction with Wi-Fi speed in Australian hotels and 
lessons for public Wi-Fi provision. Journal of 
Hospitality and Tourism Technology, 12(4), 730-744. 
doi:https://doi.org/10.1108/JHTT-01-2020-0025 

Greif, S. (2010). Hotel guests put Wi-Fi at top of amenity 
list. Retrieved from 
www.hotelnewsnow.com/Articles.aspx/3944/Hotel-
guests-put-Wi-Fi-at-top-of-amenity-list 

Hartmann, C. (2004). High Speed Internet Access: No 
Longer 'Optional'. Retrieved 2023, from 
hospitalitynet.org: 
https://www.hospitalitynet.org/editorial/4018699.ht
ml 

Huerta-Álvarez, R., Cambra-Fierro, J. J., & Fuentes-Blasco, 
M. (2020). The interplay between social media 
communication, brand equity and brand engagement 
in tourist destinations: An analysis in an emerging 
economy. Journal of Destination Marketing & 
Management, 16. 

Ilieș, G. (2007). Land of Maramureș - Study of regional 
geography. Cluj-Napoca, Romania: Cluj University 
Press. 

Ilieș, G., & Ilieș, M. (2015). Identity based geo- and 
tourism branding strategies derived from rural 
Maramureș Land (Romania). GeoJournal of Tourism 
and Geosites, 16(2), 179-186. Retrieved from 
https://gtg.webhost.uoradea.ro/PDF/GTG-2-
2015/5_Ilies_198.pdf 

Ilieș, M., & Ilieș, G. (2021). The Traditional Wooden Gates 
of Maramureș (Romania) As a Part of the Place 
Legitimization Processes. Transylvanian Review, 30(1), 
83-98. 

Jin, L., & Heap, A. D. (2008). A Review of Spatial 
Interpolation Methods for Environmental Scientists 
(Vol. 23). Geoscience Australia. Retrieved from 
https://eva.fing.edu.uy/pluginfile.php/142980/mod_r
esource/content/3/A%20Review%20of%20Spatial%20



Perceived capitalization of Wi-Fi as a free service at locations of accommodation establishments from Maramureș Land using 
Booking.com score data and mobile signal coverage data 

158 

Interpolation%20Methods%20for%20Environmental%
20Scientists%20%28Jin%20Li%2C%20Andrew%20Hea
p%29.pdf 

Jin, L., & Heap, A. D. (2011). A review of comparative 
studies of spatial interpolation methods in 
environmental sciences: Performance and impact 
factors. Ecological Informatics, 6(3-4), 228-241. 
doi:https://doi.org/10.1016/j.ecoinf.2010.12.003 

Khouni, I., Louhichi, G., & Ghrabi, A. (2021). Use of GIS 
based Inverse Distance Weighted interpolation to 
assess surface water quality: Case of Wadi El Bey, 
Tunisia. Environmental Technology & Innovation, 24. 
doi:https://doi.org/10.1016/j.eti.2021.101892 

Lagonigro, R., Martori, J. C., & Apparicio, P. (2020). 
Understanding Airbnb spatial distribution in a 
southern European city: The case of Barcelona. 
Applied Geography, 115. 
doi:https://doi.org/10.1016/j.apgeog.2019.102136 

Law, R., Cheng Chu Chan, I., & Wang, L. (2018). A 
comprehensive review of mobile technology use in 
hospitality and tourism. Journal of Hospitality 
Marketing & Management, 27(6). 
doi:https://doi.org/10.1080/19368623.2018.1423251 

Li, J., Pearce, P. L., & Low, D. (2018). Media representation 
of digital-free tourism: A critical discourse analysis. 
Tourism Management, 317-329. 
doi:https://doi.org/10.1016/j.tourman.2018.06.027 

Li, J., Pearce, P. L., & Oktadiana, H. (2020). Can digital-free 
tourism build character strengths? Annals of Tourism 
Research, 85. 
doi:https://doi.org/10.1016/j.annals.2020.103037 

Mariani, M. M., & Borghi, M. (2018). Effects of the 
Booking.com rating system: Bringing hotel class into 
the picture. Tourism Management, 66, 47-52. 
doi:https://doi.org/10.1016/j.tourman.2017.11.006 

Mariani, M. M., Borghi, M., & Okumus, F. (2020). 
Unravelling the effects of cultural differences in the 
online appraisal of hospitality and tourism services. 
International Journal of Hospitality Management, 90. 
doi:https://doi.org/10.1016/j.ijhm.2020.102606 

Mellinas, J. P., & Nicolau, J. L. (2020). Let's hook up fast! 
Hotel reviews and Wi-Fi flaws. Annals of Tourism 
Research, 80. 
doi:https://doi.org/10.1016/j.annals.2019.102842 

Mellinas, J., Martínez María-Dolores, S.-M., & Bernal 
García, J. (2016). Effects of the Booking.com scoring 
system. Tourism Management, 57, 80-83. 
doi:https://doi.org/10.1016/j.tourman.2016.05.015 

Mellinas, J.-P., & Martin-Fuentes, E. (2021). Effects of 
Booking.com's new scoring system. Tourism 
Management, 85. 
doi:https://doi.org/10.1016/j.tourman.2020.104280 

Melo, A. J., Hernández-Maestro, R. M., & Muñoz-Gallego, 
P. A. (2016). Service Quality Perceptions, Online 
Visibility, and Business Performance in Rural Lodging 
Establishments. Journal of Travel Research, 56(2). 
doi:https://doi.org/10.1177/0047287516635822 

Murphy, C. (2017). Report: 78% of All Online Hotel 
Reviews Come From the Top Four Sites. Retrieved 
from https://learn.revinate.com/blog/report-78-of-
all-onlinehotel-reviews-come-from-the-top-four-sites  

Pearce, P. L. (2011). Tourist Behaviour and the 
Contemporary World. Bristol, UK: Channel View 
Publications. Retrieved from 
https://researchonline.jcu.edu.au/19369/2/19369_Pe
arce_2011_Front_Pages.pdf 

Pearce, P. L., & Gretzel, U. (2012). Tourism in Technology 
Dead Zones: Documenting Experiential Dimensions. 
International Journal of Tourism Sciences, 12(2). 
doi:https://doi.org/10.1080/15980634.2012.1143465
6 

Phillips, P., Antonio, N., De Almeida, A., & Nunes, L. 
(2019). The Influence of Geographic and Psychic 
Distance on Online Hotel Ratings. Journal of Travel 
Research, 59(4). 
doi:https://doi.org/10.1177/0047287519858400 

Sun, S., Wang, X., & Hu, M. (2022). Spatial distribution of 
Airbnb and its influencing factors: A case study of 
Suzhou, China. Applied Geography, 139. 
doi:https://doi.org/10.1016/j.apgeog.2022.102641 

Tempo Online-statistical data. (2023). Retrieved 
December 2023, from 
http://statistici.insse.ro:8077/tempo-online/ 

The map of 2G, 3G and 4G mobile signal coverage on the 
territory of Romania. (2023). (A. (. Communications), 
Producer) Retrieved 2023, from aisemnal.ro: 
https://www.aisemnal.ro/home 

Tribe, J., & Mkono, M. (2017). Not such smart tourism? 
The concept of e-lienation. Annals of Tourism 
Research, 105-115. 
doi:https://doi.org/10.1016/j.annals.2017.07.001 

Wang, D., Xiang, Z., & Fesenmaier, D. R. (2014). Adapting 
to the mobile world: A model of smartphone use. 
Annals of Tourism Research, 48, 11-26. 
doi:https://doi.org/10.1016/j.annals.2014.04.008  

Yunis, M., Tarhini, A., & Kassar, A. (2018). The role of ICT 
and innovation in enhancing organizational 
performance: The catalysing effect of corporate 
entrepreneurship. Journal Business Research, 88, 344-
356. 
doi:https://doi.org/10.1016/j.jbusres.2017.12.030 

Zhang, L., Wu, L., & Mattila, A. S. (2014). Online Reviews: 
The Role of Information Load and Peripheral Factors. 
Journal of Travel Research, 55(3). 
doi:https://doi.org/10.1177/0047287514559032 

 


