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Abstract: The Airbnb platform, one of the most popular platforms of its kind, is present
worldwide, with a variety of accommodations, depending on the type of accommodation it
offers (single room, whole apartment, etc.). In this article, we set out to analyse the spatial
allocation of accommodation and the density of Airbnb listings in comparison with hotel
establishments in Europe. For the spatial analysis of Airbnb accommodations we used data
from the Inside Airbnb website and QGIS, an application used for geographic information
systems (GIS) that supports visualization, editing, and analysis of geospatial data. In this
way, we created a geospatial database that helped us better understand the dynamics of
each location. After analysing the data we concluded that a consequence of the
concentration of Airbnb accommodation is that life in these areas has become more
expensive and more crowded for locals. Airbnb accommodation has caused inconvenience
not only to hotel owners but also to locals. In addition, Airbnb is having a strong impact on
the rental market by increasing rental prices. Another trend that can be seen from the
distribution of Airbnb accommodation is that in cities with a seafront location,
accommodation is located close to beaches and most accommodation is of the entire
home/apartment type. Differences in the frequency of use and prices of listings highlight the
geographical inequality in the benefits and impact of Airbnb's activity. The Airbnb offer is
not a uniform segment of tourist accommodation and its effects on destinations are
important and should therefore be analysed in relation to the territorial context.
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1. Background

Airbnb is present in many of Europe's iconic cities, but that doesn't mean these are
the only cities where it operates. Nationally and internationally, there is not much
research showing that the distribution of Airbnb's accommodation supply generally
expresses the distribution of tourism demand and conventional accommodation
capacity (Adamiak et al., 2019; Doménech et al., 2019; Strommen-Bakhtiar &
Vinogradov, 2019). In terms of how Airbnb accommodations are distributed at the
city level, as well as what the platform's accommodation supply is, a cartographic
representation of them would help to form a pertinent picture of how
accommodation units are arranged in cities. A comparison between cities in terms
of the number of Airbnb accommodations and their structure (e.g. share of tourist
rentals, business rentals, etc.) will allow to assess the importance of Airbnb for each
tourist destination. At the same time, it can help to generalise the results of the study
to the respective area.

An overview of these issues may help to improve the results related to Airbnb
accommodation in different cities and may also mean a clarification of these factors
in relation to Airbnb accommodation. As a result, we aimed to perform an analysis
of Airbnb accommodations in several representative European cities in terms of
tourism. We looked at how Airbnb accommodations are distributed at city level and
what the platform’'s accommodation offer is. We made a cartographic representation
of them to form a relevant picture of how accommodation units are arranged in
cities. An overview of these aspects helps to improve the results related to Airbnb
accommodations in different cities and can also mean a clarification of these factors
in relation to Airbnb accommodations. Next, we make a comparison of Airbnb
accommodations in different cities in Europe in terms of the number of different
types of offers (private room, shared room, entire apartment/house, etc.), their
distribution in relation to tourist resources, the growth of Airbnb bookings, the
frequency with which Airbnb accommodations are booked, customer satisfaction,
prices.

2. Cartographic analysis of the Airbnb listings in the main cities of Europe
2.1. Methodology
For the spatial analysis of Airbnb accommodations we used QGIS. This is an

application used for open-source desktop geographic information systems (GIS) that
supports visualization, editing, and analysis of geospatial data in addition to map
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composition and export. We also used data from the Inside Airbnb website. In this
way, we created a geospatial database that will help us better understand the
dynamics of each location. In the data exposition, the cities were presented in
alphabetical order.

The datasets contain the geographic coordinates of Airbnb listings, information on
property types (entire home/apartment, private room, shared room or hotel room).
The analysis includes two main indicators:

a) spatial allocation of accommodation and

b) density of Airbnb listings.

Results

Below we present the distribution of Airbnb accommodations according to the type
of accommodation they offer (single room, entire home/apartment, etc.) in different
European cities.

Legend:

-Private room

-Blue - whole house/apartment

-Yellow - hotel room

-Green - shared room

2.2. Cartography of Airbnb listings in major cities

Barcelona is an emblematic city for Spain, both in terms of tourism and culture. The
very high, even excess, demand for bookings in this city has led to the emergence
and development of a large number of Airbnb accommodations. In fact, there have
been times when hotels could no longer meet the demand for accommodation
services, and in such a context, Airbnb has benefited. It can be seen from Figure 1
below, the layout of Airbnb in this city. Most accommodation is located in the city
centre, close to tourist attractions and public transport, and along the Mediterranean
coast. The types of accommodation offered by Airbnb are mostly apartments or
entire houses, followed by single-room rentals. Hotel rooms and shared rooms are
insignificant compared to other types of accommodation.
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| Figure‘l: Distribution of Airbnb accommodations by accommodation type in the city of Barcelona (Spain)
Source: Made by the authors with QGIS geospatial analysis software based on data retrieved from Inside
Airbnb
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Crete is a popular and desired tourist destination. It can be seen from the figure below
that the trend of distributing Airbnb accommodation along the coast continues, as in
the case of Spain. Most accommodations are concentrated in the northern part of the
island, near the capital Heraklion and the town of Chania, this is also due to the fact
that they are closer to the airport and tourists do not have to travel a long distance
between the airport and the accommodation. Entire apartments/houses predominate
in Crete, which is understandable given that it is a tourist destination visited mostly
in summer.
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Figure 2: Distribution of Airbnb accommodations by accommodation type on the island of Crete (Greece)
Source: Made by the authors with QGIS geospatial analysis software based on data retrieved from Inside
Airbnb
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Rome is a city where rates for a night's accommodation are high, especially in its
central area. Airbnb offers affordable accommodation for those on average incomes.
The highest concentration of Airbnb accommaodation is in the centre of Rome, where
the offer includes both entire apartments/houses and single rooms. In the central area
there are also a few "shared room™ accommaodations, which means that the price is
quite high for accommodation and in this situation people prefer to share a room.
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Figure 3: Distribution of Airbnb accommodations by accommodation type in the city of Rome (Italy)
Source: Made by the authors with QGIS geospatial analysis software based on data retrieved from Inside

Airbnb

Europe's most visited city, Paris, also has a large number of Airbnb accommaodations.
It is somewhat expected that the city centre will have the most Airbnb
accommodation, as this is also where most of the tourist attractions are. In Paris we
find 56,726 Airbnb accommodations, of which 85.2% are entire homes/apartments
(Inside Airbnb, 2023). In general, tourists are looking to find accommodations in
close proximity to the sights in order to avoid using private or public transportation.
One reason could be the cost of transport, and another could be traffic congestion,
which is very high in the French capital. People prefer not to waste time looking for
transport and sitting for a long time in transport. Whole houses or apartments also
predominate in the Paris accommodation market. Single rooms are few and far
between, and shared rooms are even fewer. Airbnb accommodation is sporadic on
the outskirts of the city, but all types of accommodation are present.
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Source: Made by the authors with QGIS geospatial analysis software based on data retrieved from Inside
Airbnb

There are 41,501 Airbnb accommodations in Istanbul, of which 66.7% are entire
homes/apartments. The rule is the same as for the cities presented above. Thus, the
accommodations are arranged in the central area of the city and along the
Mediterranean Sea and less in the peripheral areas. Most of the accommodations are
entire houses, followed by private rooms, and then shared rooms. Airbnb
accommodations are also distributed in the peripheral areas, but not as many and
evenly spread. Istanbul is a dynamic city, with an oriental yet modern feel, and the
monuments, historic buildings, various organised fairs will continue to attract
tourists from all over the world, which is beneficial for existing Airbnb
accommodation. Istanbul is not a cheap city, but through Airbnb you can visit it even
on an average budget. Another advantage of accommodation booked through the
Airbnb platform can be its central location.
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Figure 5: Distribution of Airbnb accommodations by accommodation type in the city of Istanbul i;furkey)
Source: Made by the authors with QGIS geospatial analysis software based on data retrieved from Inside
Airbnb

3. Geographical variation in the supply and use of Airbnb accommodation

There is also a clear trend of geographical dispersion within the cities analysed.
There is a spread from the centre of the cities, where they are most concentrated, to
the periphery. At the same time, it can be said that Airbnb has moved away from the
large metropolises towards the tourist areas and smaller towns. Airbnb's mature
markets, the number of Airbnb listings outside the big cities is growing faster than
in these cities. Airbnb's offering is becoming more professional and more tailored to
the needs of consumers.

Comparing Airbnb offerings in different European countries, however, shows
differences in the size and structure of the housing stock. Mapping of Airbnb
accommodations shows that Airbnb is more popular in large cities such as Paris,
Rome, Vienna and in tourist destinations, especially in Mediterranean Europe.

We could also observe that in iconic tourist destinations entire houses/apartments
predominate in the ad structure, while in smaller cities we find relatively more rooms
available for rent. Of course, the Airbnb offer differs from one city to another. The
most important Airbnb markets in Europe are in Paris (France), London (UK), Rome
(Italy), Barcelona (Spain).

It can also be seen that across Europe, entire properties outperform private rooms.
Apartments, entire houses, rooms in houses, followed by rooms in apartments and
rooms in guesthouses are the most common offers on the platform. It is not enough
to simply give a descriptive overview of the numbers, prices, multiple
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accommodation activity and reviews, but it is important to note the link between the
socio-economic characteristics of the cities with the location characteristics within
each city.

Most studies published in the literature on Airbnb often use case studies from North
America and Western Europe, as they are considered the largest marketplaces and
the first of their kind (Ginindza & Tichaawa, 2019; Guttentag, 2019). The impact of
the platform and the way it is developed differs from city to city and from region to
region, due to fluctuations in the characteristics of the real estate market, but also of
the tourism industry in that area. For example, in Mediterranean and southern
European countries, Airbnb is thought to be a tool for increasing the use of second
homes or those owned in rural or tourist areas (Adamiak, et al., 2019; Belotti, 2019).
Regarding Central and Eastern Europe, the high concentration and
professionalisation of holiday rentals through Airbnb and other platforms is related
to the unregulated housing market (Klju¢nikov, et al., 2018; Roelofsen, 2018).

In economically developing countries in Europe (Romania, Hungary, Bulgaria),
renting through Airbnb is part of the local traditions of hosting, home-stay and
informal tourist accommodation services, and the platform provides a marketing tool
to attract international tourists (Bandara, 2019; Kagermeier, Amzil, & Elfasskoui,
2017; Ruiz-Correa et al., 2018).

It should be taken into account that the activity of platforms is closely related to the
regulatory methods of countries' legal systems and local competition, whether from
the collaborative or classic hospitality industry. In Europe, as in North America for
that matter, regulations on short-term rentals are, as a rule, set locally (Nieuwland &
van Melik, 2018; Oskam, 2019).

Although not part of Europe, we will recall Japan as an example of a country that
introduced a nationwide law on private accommodation, forcing the platform to
control the official registration of offers, which led to a reduction in the number of
ads by 80% in summer 2018 (Matsui, 2019; Nikkei Asian Review, 2018).

Airbnb has more competitors in the global market (Hajibaba & Dolnicar, 2018), than
in the European market. Very important is the competition from Chinese platforms,
due to their very large size of the tourism market. Despite the fact that Airbnb has
implemented Chinese regulations regarding the internet and considers China as the
main market for future expansion (Jing & Soo, 2019), it still faces fierce domestic
competition from platforms (Xiang & Dolnicar, 2017).

While until a few years ago, the growth of Airbnb platform was exponential, recently
there has been a slowdown in Europe. Possible causes could be market saturation or
lack of precise regulations, leading to the blocking or reduction of Airbnb supply in
many of Europe’s major cities. According to AirDNA (2019), between Q3 2017 and
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2019, the number of active Airbnb and HomeAway listings decreased by 19% in
Paris. On the other hand, Airbnb offerings continue to expand in other parts of the
world: over the same period, the number of active listings increased by 150% in
Beijing, 135% in Nairobi and 71% in Bogota. It is therefore particularly important
to investigate the dynamics and impact of the platform in developing markets.

By presenting maps of different European cities we wanted to provide a
comprehensive picture of geographical variation in the supply and use of Airbnb
accommodation. Across Europe, Airbnb's main accommodation offerings are full
accommodations, with people who have more than one listing on the platform
providing more than half of the platform's accommodation offerings. Airbnb is
present in most major European cities and on most islands. In addition, according to
Inside Airbnb (2021) half of Airbnb's total offer is located in Europe. Even so, the
platform’s popularity is higher in Western, Northern and Mediterranean Europe than
in the rest of Europe. The majority of people booking accommodation through
Airbnb are travelling for tourism and not for business.

The total number of Airbnb listings in cities is influenced by their tourism and
economic development. The size of the tourist flow is a factor influencing the
number of accommodation listings by "professional™ hosts (experienced hosts who
have more than one listing on Airbnb).

The location of offers within each city, especially professionally oriented ones,
depends on the distribution of its main tourist attractions. There are also differences
in the frequency of use of these services and the prices of listings between and within
cities. There are no systematic differences in the rating of rooms and
accommodation, but, for example, in Paris rooms are rated higher, while in Prague
they are rated lower.

Single rooms are relatively more frequently used than entire homes in Northern and
Western Europe, while in Central and Eastern Europe (e.g. the Czech Republic)
entire homes are most often used. This shows differences between parts of Europe,
with Iceland, for example, being more likely to use accommodation whose hosts
have more accommodation listed on the platform.

In general, accommaodation in large metropolitan areas is more frequently rented than
in other areas. In global terms, they are also slightly cheaper than accommodation
outside the big cities. In Spain, listings on the coast are more numerous than offerings
in big cities, but the relationship is the opposite when looking at the number of
reviews per year.

Accommodation capacity is lower in Central and Eastern European cities than in
Western, Northern and Mediterranean Europe. These differences seem to result from
the average living space in homes, but also from the different perception of living
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comfort. The difference in capacity between rooms and homes further exaggerates
the dominance of the latter in accommodation capacity.

The structure of listing types differs from location to location. In general, the share
of rooms is somewhat higher in large metropolitan areas and smaller towns than in
the main tourist leisure destinations (coastal or ski areas). This can be explained by
differences in the availability of accommodation and by the difference in the needs
of short-stay urban tourists and long-stay coastal or mountain tourists respectively.

4. Conclusion

The research results illustrate that there are certain similarities between the
destinations analysed when it comes to Airbnb spatial behaviour. Airbnb
accommodations are concentrated in central areas in most of the cities studied,
competing strongly with nearby hotels. At the same time, we can say that Airbnb
listings focus on attractions and sights in the area close to the accommodation.
Therefore, in terms of location, Airbnb wins over hotels because it has more listings
available in that area. Given the large number of Airbnb accommodation units,
which are basically nothing more than locals' homes, it can be said that the number
of long-term rentals by locals, especially in tourist areas, has decreased significantly.
Another consequence of the concentration of Airbnb accommodation is that life in
these areas has become more expensive and more crowded for locals. Airbnb
accommodation has caused inconvenience not only to hotel owners but also to locals.
In addition, Airbnb is having a strong impact on the rental market by increasing rental
prices.
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