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Summary: The unprecedented worldwide growth of Airbnb over the last decade deserves to be analysed from a geographi-
cal perspective so as to understand the underlying logic behind the spatial distribution of the accommodation offered on the
platform. Multiple territorial and economic variables may influence this distribution. In this context, the article aims to ana-
lyse the spatial distribution of Airbnb in Switzerland and identify its determinants. Geographical Information Systems are
used to analyse the geographical distribution of Airbnb listings, and Negative Binomial Models are applied to identify its de-
termining factors. Results are particulatly interesting as they highlight that Airbnb listings are mainly clustered geographically
in specific ateas of the country. The success of Airbnb as an accommodation supply platform has led to a concentration of
Airbnb listings in areas of Switzerland where hotel supply is significant, but also in areas where there is a high presence of
second homes and the potential for generating profit from the housing market is greater.

Zusammenfassung: Angesichts des beispiellosen weltweiten Wachstums von Airbnb in den zuriickliegenden zehn Jahren,
dringt sich aus geographischer Perspektive die Frage nach der zugrunde liegenden Logik hinter der riumlichen Verteilung
der auf dieser Plattform angebotenen Unterktnfte auf. Mchrere territoriale und wirtschaftliche Variablen kénnen diese Ver-
teilung beeinflussen. In diesem Zusammenhang zielt der Artikel darauf ab, die riumliche Verteilung von Airbnb-Angeboten
in der Schweiz zu analysieren und deren Determinanten zu identifizieren. Geographische Informationssysteme werden
verwendet, um die geografische Verteilung der Airbnb-Angebote zu analysieren, und Negative Binomiale Modelle werden
verwendet, um ihre bestimmenden Faktoren zu identifizieren. Die Ergebnisse sind besonders interessant, da sie zeigen, dass
die Airbnb-Angebote hauptsichlich in bestimmten Gebieten des Landes gebiindelt sind. Der Erfolg von Airbnb als Unter-
kunftsversorgungsplattform hat sowohl zu einer Konzentration der Airbnb-Angebote in Gebieten der Schweiz gefiihrt, in
denen die Hotelversorgung bedeutend ist, aber auch in Gebieten, in denen es eine hohe Prisenz von Zweitwohnungen gibt
und das Gewinnpotenzial auf dem Wohnungsmarkt gréBer ist.

Keywords: Airbnb, short-term rental, GIS, Moran, Negative Binomial Model, Switzerland, tourism geography

1 Introduction Airbnb listings. Some studies analyse how Airbnb

accommodation affects the rental price of residential

The Airbnb platform has experienced unprec-
edented growth since its creation in 2008. It has be-
come the firm managing the highest number of tour-
ist accommodation offers in the world, and holds a
monopolistic position in multiple cities (JEFFERSON-
Jones 2014). In fact, the platform exceeds 6 million
listings in more than 100,000 cities and 191 coun-
tries  (https://news.airbnb.com/fast-facts/). Even
though Airbnb argues that the proliferation of city
listings is generating positive effects on the econo-
my of local families and neighborhoods in general,
criticism from the academia is starting to appeat.
Multiple researchers argue that this digital platform
has changed the concept of sharing accommodation
into a for-profit model (Hamar! et al. 2015; Finck
and RANCHORD 2016; Oskam and Boswijk 2016), and
warn about the controversies caused by increased
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housing units (HorN and MERANTE 2017), or how it
has become a vehicle for gentrification and process-
es of displacement (CocoLa GANT 2016; GRAVARI-
BarBAs and GUINAND 2017; WacHsMUTH and WEISLER
2018; IoANNIDES et al. 2018). Additionally, Airbnb
has also been earmarked as an unfair competitor
vis-a-vis other tourist accommodation (GUTTENTAG
2015; OskaM and Boswik 2016) and, therefore, the
impact of the presence of Airbnb accommodation
on the price of regulated tourist accommodation has
also been analysed (Boros et al. 2018).

Spatial analysis techniques have been used in sev-
eral studies to determine the impacts of Airbnb ac-
commodation. Although most of these researches are
focused on urban areas (GUNTER and ONDER 2017
GUTIERREZ et al. 2017; QUATTRONE et al. 20106), a few,
selective studies can be found on different territorial
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scales of analysis. Hence, there are also comparative
studies on the spatial distribution of the Airbnb ac-
commodation supply across European cities (COYLE
and Yu-CHeonG 2017; Apamiak 2018), between
countries (ABDAR and YEN 2017), and within coun-
tries (ADAMIAK et al. 2019).

In this context, the article aims to expand the
existing literature on the spatial distribution of
Airbnb with a municipal-level analysis covering a
whole country. Specifically, it intends identifying the
underlying geographical logic behind the distribu-
tion of Airbnb listings in Switzerland. The analysis
of the Airbnb spatial distribution in this country is
particularly interesting due to the adaptations and
shifts that the Swiss tourism sector has experienced
over recent decades. Associating the Alps with
Switzerland ensures dominance in terms of alpine
tourism (Tissot 2002), which has boosted tourism
as one of the most important parts of the country’s
economy (Nicop et al. 2007). For instance, in 2018,
the total revenue generated by Swiss tourism totalled
CHF 44.7 billion (Swiss TourisM FEDERATION 2019).
Despite this, over the last 30 years hotel stock has
been declining in numbers”, with a parallel increase,
since the 1960s, in other types of accommodation,
such as second homes or holiday dwellings. This
restructuring of the tourism accommodation sec-
tor has been led by changes in global consumption
patterns, together with currency exchange effects
and, obviously, a development model based on “con-
struction tourism” rather than “service tourism”.
Traditionally, the greatest concern about holiday
homes in Switzerland was the so-called “cold beds”
phenomenon, defined as the controversy generated
by the increase in the construction of second homes
and the small proportion of these offered as short-
term rentals (Nicop et al. 2007; Crivaz 2013). On
March 11, 2012, the addition of a new Article (75b)
into the Swiss Constitution marked a turning point
in the development of Swiss resorts and in the struc-
ture of the tourism accommodation sector. This new
article stated that “no more than 20 per cent of total
stock of residential units [...] in any commune may
be used as second homes”?. From this moment on,
a shift occurred from a real estate activity model
towards an accommodation supply model (CLivAz
2013). Consequently, the appearance of Airbnb as a

D The number of hotels has declined from 6,800 in
1989 (Nicop et al. 2007) to 4,765 in 2018 (SWISS TOURISM
FEDERATION 2019).

2 https://www.admin.ch/opc/en/classified-compi-lation/

19995395/index.html#a75

platform that markets all types of accommodation
could have been a great opportunity for advertising
holiday short-term rentals. In this context, very little
is known about both the spatial distribution of the
accommodation offered on this platform and the as-
sociation with other territorial and tourist variables.
Therefore, this article aims, on the one hand, to ana-
lyse the spatial distribution of Airbnb listings to de-
tect whether they are spatially clustered in certain ar-
eas of the country. On the other hand, it attempts to
detect the economic and territorial factors that could
determine this spatial distribution. Accordingly,
the empirical analysis of this article consists of two
stages. Firstly, geostatistical techniques are used to
detect the areas where the concentration of Airbnb is
higher. Secondly, a regression analysis is implement-
ed to identify the determinants of the Airbnb spatial
distribution.

The remaining part of the article is structured
as follows: first, a literature review is presented.
Multiple research hypotheses emerge from the lit-
erature review, which are tested in this study. In the
next section, further information on the data used
and the methods applied are explained. Then, re-
sults of the geostatistics and regression analysis are
exposed. And finally, the discussion and conclusion
are presented.

2 Literature review

Sharing or exchanging resources, products, assets
or abilities between individuals or communities has
always been part of our society (ZERVAS et al. 2017).
However, the emergence of digital platforms acting as
online markets has increased the chances of exchang-
ing products and services between individuals, with-
out depending on the supply from centralised institu-
tions. This economic model of the sharing economy,
also known as peer-to-peer (P2P) economy, has been
successful in multiple services offered through online
platforms in diverse economic fields, including trans-
portation (Uber, BlaBlaCar), the sale of second-hand
articles (Wallapop, eBay) and the tourist accommoda-
tion sector (Airbnb, HomeAway).

In this latter sector, Airbnb has succeeded world-
wide. It began with the idea of renting excess space
in private homes as a way to generate extra income.
However, a decade later, it has evolved towards plat-
form professionalization and has become an actual
alternative to traditional accommodation (LARPIN et
al. 2019). Even though from the point of view of sup-
ply it is difficult to compare Airbnb and hotels, due
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to the different nature of the owners, from the point
of view of demand, consumers regard Airbnb as an
alternative to hotels (HEO et al. 2019). In fact, with
regards to the general public, Airbnb has facilitated
and increased access to contact between tourists and
owners offering holiday homes and apartments. As a
result, a win-win relationship evolves between own-
ers and tourists, as the owner can have the house oc-
cupied during more days per year and the tourist can
enjoy more reasonable prices than staying in a hotel
(GunTeER 2018), and more intimacy and privacy when
the rental is an entire apartment or home (NICOD et
al. 2007). This change in travel behaviour leads to
an increase in the economic interests of multi-hosts
to offer accommodation through the platform in
very dynamic and popular tourist areas where the
possibilities of renting accommodation are higher
(BuLcHAND-GIDUMAL et al. 2019). In this regard, real
estate agencies or similar companies see Airbnb as
a good way to develop and expand their business in
areas where the potential for generating new profits
and maximising revenues within the housing matket
are greater (LEE 2016; WAcHSMUTH and WEISLER 2018;
Yricoy 2019). Along these lines, a study conducted
in the Canary Islands revealed that those areas with
higher accommodation prices offered on Airbnb
are also the territories with a higher Airbnb supply
(EUGENIO-MARTIN et al. 2019).

The spatial diffusion of Airbnb can affect hous-
ing and tourism markets on a local, regional, nation-
al or global scale. Researches analysing the effects
of Airbnb on the housing market have shown that
Airbnb has a causal impact on the rental market, and
therefore on the accessibility to housing. In North
America, results from two researches developed in
Boston (HorN and MERANTE 2017) and Los Angeles
(LEE 20106) show that Airbnb density increases rents
in the neighbourhoods in both cities. A study devel-
oped in New York City (WacHsMUTH and WEISLER
2018) explains how a rent gap is unevenly gener-
ated in certain areas within the city by substituting
long-term rentals for short-term rentals. Likewise, in
the European context, Airbnb listings have tended
to concentrate in neighbourhoods that have under-
gone processes of commercial and tourist gentrifica-
tion (ROELOFSEN 2018). And not only this, but also
contributing to the “collective displacement” process
(Cocora GANT 2016) derived from the conversion
of long-term housing into short-term tourist rentals.
The increase in tourists in specific city areas attracts
the interest of owners and companies who want to
profit from the situation. Hence, substituting resi-
dential uses of housing for tourist accommodation is

a fast way to introduce a new potential investment
flow into the housing market. This leads to a short-
age of housing for locals and an increase in prices.
Hence, gentrification processes have been identi-
fied in researches developed in the Huropean cities
of Barcelona (Cocora Gant 2016), Berlin (Novy
2017), Palma de Mallorca (Yricoy 2017) and Utrecht
(IoANNIDES et al. 2018).

Airbnb has also been earmarked as an unfair
competitor in other types of tourist accommodation
(GUTTENTAG 2015; Oskam and Boswik 2016) and,
therefore, several researches have analysed the impact
of the presence of Airbnb accommodation on the ho-
tel industry. However, due to the limitations on data
availability for running temporally extensive and geo-
graphically completed analyses, it is difficult to obtain
conclusive results. In terms of geographical distribu-
tion, GUTIERREZ et al. (2017) found a centre-periphery
pattern of Airbnb distribution in Barcelona, where it
acts as a hotel industry competitor in central areas,
and as an accommodation complement in peripheral
areas. Similarly, a study developed in eight US urban
areas by QUATTRONE et al. (2018) showed that Airbnb
tends to cluster in central neighbourhoods and also
in areas, not necessarily in the city centres, but oc-
cupied by creative classes. However, the spatial distri-
bution of the Airbnb location has an effect on hotel
performance. In this regard, researches with contra-
dictory results have emerged during recent years. For
instance, a research developed in Korea by CHor et
al. (2015) found that Airbnb does not influence ho-
tel performance. Meanwhile, research carried out by
Docru et al. (2018) in ten major US hotel markets for
the period 2008 — 2017 has shown that the increase in
the Airbnb supply negatively affects room revenues,
average daily rates and occupancy rates.

Most of these researches have been carried out on
an urban scale, although a few studies have been de-
veloped on different territorial scales, which are also
particularly important for disentangling the diffusion
patterns regarding this kind of phenomena. Hence,
comparative studies on the spatial distribution of the
Airbnb supply across European cities (ADAMIAK 2018),
between countries (ABDAR and YEN, 2017) and within
countries (ADAMIAK et al. 2019; CesarINI and NECHITA
2017; STROMMEN-BAKHTIAR and VINOGRADOV 2019)
have been contributing recently to this research. In
this context, the article aims to expand the existent
literature by analysing, on a municipal-basis, the spa-
tial distribution of Airbnb listings in Switzerland and
identifying the determinants of the growth of this
type of accommodation so as to detect potential im-
pacts on the housing and tourist markets.
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Moreover, the case of Switzerland is particularly
relevant as its tourism model has been based for dec-
ades on “construction tourism” rather than “service
tourism” (Crivaz 2013). The construction of second
homes in alpine regions has boosted the tourism
sector since the 1960s, with its corresponding exter-
nalities in the economic, social and environmental
spheres. Some of the externalities generated by this
real estate activity were the important difficulties for
the local residents to find housing (due to the rising
prices fuelled by the demand for second homes) or the
fragmentation of the landscape and the urban sprawl.
However, the greatest concern about holiday homes
in Switzerland was the controversy generated by the
increase in the construction of second homes and
the small proportion of these offered as short-term
rentals (N1cobp et al. 2007; CLivaz 2013). Hence, for a
long time the land was more valuable for its exchange
value than its use. As a consequence, currently there
are around 700,000 second homes (about 16% of to-
tal housing stock) in the country, more than 50% of
which are in the alpine area which, at the same time,
is the less densely populated area. In many of the mu-
nicipalities in these alpine regions, second homes rep-
resent more than half of the housing stock (CLivaz
2013). The approval of the initiative on second homes
in 2012 (Article 75b of the Swiss Constitution), which
virtually cuts the construction of second homes in
regions where 20% of the total housing stock was ex-
ceeded, meant adapting to the new reality from the
perspective of holiday home owners and real estate
promoters. Nicop et al. (2007) concluded, from their
analysis on the situation of the self-catering accom-
modation in Switzerland, that there was a need for
greater cohesion and visibility within the sector in
order to increase the profits from this type of accom-
modation. They, furthermore, stated that Internet
could be the key to achieving these necessary aims.
In fact, their diagnosis was potentially right, as the
appearance of Airbnb as a platform that markets and
integrates the “informal” accommodation supply
could have been a great opportunity for advertising
short-term holiday rentals with the advent of the new
Constitution article.

In this context, this study will provide interesting
insights into both the spatial distribution of the ac-
commodation offered on Airbnb in Switzerland and
the association with territorial and tourist variables.
Concretely, multiple research hypotheses emerge from
the literature review presented, which will be tested
in this research. On the one hand, and in connection
with the first research objective, it is hypothesized that
Airbnb listings could be clustered in specific areas of

the country as, according to the first law of geogra-
phy, all territories atre linked to each other, but those
that are nearer are more similar (ToBLER 1970). On
the other hand, and in connection with the second re-
search objective, five hypotheses are formulated about
the possible factors influencing the territorial logic of
the Airbnb supply:

1. Airbnb concentrates in areas attractive to tourists
and with pre-established tertiary activity in gener-
al, particularly in the tourism sector. Hence, there
is an association between Airbnb rentals and hotel
accommodation. This correlation has been previ-
ously demonstrated on different territorial scales:
at country-level (ADAMIAK et al. 2019), at regional
and tourism destination level (EUGENIO-MARTIN
et al. 2019), and at city-level (GUTIERREZ et al.
2017).

2. A higher concentration of Airbnb accommoda-
tion is found in larger cities and densely populated
areas which, at the same time, are also important
tourism destinations and business areas where
Airbnb can complement the existent hotel sup-
ply (ApaMIAK et al. 2019; EUGENIO-MARTIN et al.
2019).

3. The Airbnb offer is located in places close to ski
resorts, which, in addition to major cities, are
main leisure tourism destinations in Switzerland
(Tissor 2002; Nicop et al. 2007). Proximity to
the mountain resorts is associated not only with
the former high development construction ratio
of second homes in these Swiss alpine areas, but
also with the need for these territories to adapt
to the new scenario imposed by the legislation on
second homes.

4. The location of Airbnb rentals is determined by
the number of second homes. This has been previ-
ously showcased in the context of Spain (ADAMIAK
et al. 2019). However, in the case of Switzerland
it is particularly relevant, as the transition process
from the “model of real estate activity and the sale
of second homes” to the promotion of an “ac-
commodation model” (Crivaz 2013) could have
brought an increase in the marketing of holiday
homes through Airbnb.

5. Those areas with higher potential for generat-
ing new profits in the housing market will have
a greater proportion of short-term rentals offered
by multi-hosts. This hypothesis is in line with
the studies that have highlighted the fact that
the emergence of Airbnb should be analysed as a
new way to maximise revenues within the hous-
ing market (LEE 2016; WacnsmuTH and WEISLER
2018; Yricoy 2018).
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3 Methodology
3.1 Data gathering

Different variables are used in this article to
fulfil the research objectives (see Tab. 1). Data on
the Airbnb listings in Switzerland has been pro-
vided by the Valais Tourism Observatory. They
used the Airbnb API and developed a script to
download all the data related to the active Airbnb
listings in January 2018. The dataset contains
32,761 Airbnb listings (see Fig. 1), with informa-
tion on the host identifier, the number of rooms
per listing, as well as the capacity, beds and price.
According to an official report by Airbnb on the
situation of the platform in Switzerland from
November 2017 and November 2018 (Airbnb’s
Travel Report Switzerland 2018), the number of
active listings was around 35,800 (Fig 2). Hence,

Tab. 1: Variables used in this article

our dataset is reliable and representative, as it
contains 91.5% of the listings available on the
platform.

With the hosts “id” number we have calcu-
lated the percentage of listings offered by multi-
hosts. The existent literature has tended to define
the multi-hosts as those owners with a minimum
number of listings offered on the platform, ranged
between 2 (BuLcHAND-GIDUMAL et al. 2019) and
10 (LarPIN et al. 2019). After an exploratory anal-
ysis of our dataset, we observed that there is a
total of 22,497 hosts and most of them (94%) own
just one listing in Airbnb. These individual hosts
made up 71% of the total offer on the platform.
Meanwhile, hosts owning 2 or more short-term
rentals on the platform (1,338 hosts) totalled 29%
of the Airbnb listings. Out of these multi-hosts,
380 of them stood out with more than 5 proper-
ties offered on the platform, accumulating 20%

Variable Description

Source

Airbnb listings

Airbnb listings per 1.000 homes

Airbnb listings (%) offered by
multi-hosts

Second homes

Distance to ski resorts

Number of Airbnb listings per municipality

Number of Airbnb listings per municipality
standardised per 1,000 homes

Percentage of Airbnb listings offered by
multi-hosts (>5 listings) per municipality

Number of second homes per municipality

Proximity of each municipality to the nearest

Valais Toutism Observatory (Airbnb
API)

Own elaboration by means of data
from the Valais Tourism Observatory
and the Federal Office for Spatial
Development of Switzerland

Own elaboration by means of data
from the Valais Tourism Observatory

Federal Office for Spatial
Development of Switzerland

Own elaboration

ski resort (km in Euclidean distance)

1. Number of hotels per municipality

Federal Office for Spatial
Development of Switzerland

Federal Statistics Office of

Hotels Average number of rooms per hotel per
municipality
1. Municipality belonging to a densely
populated area
Geographical levels of 2. Municipality belonging to an
Switzerland intermediate density area
3. Municipality belonging to a thinly
populated area
1. Percentage of employed population in
the primary economic sector of activity
Employed population by 2. Percentage of employed population
economic sectors of activity (%o) in the secondary economic sectot of
per municipality activity
3.

Percentage of employed population in
the tertiary economic sector of activity

Switzerland: Document “Limites
communales généralisées de la
Suisse”

Federal Office for Spatial
Development of Switzerland
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of the supply. Hence, we decided to fix the in-
termediate number of 5 listings offered on the
platform as the threshold to define a multi-host.
In this sense, we are focusing on the more pro-
fessionalized hosts who look for profiteering and
maximising benefits from territories with greater
potential for revenue.

40,000
35,800
30,000 28,899 . f |
22,906 L R
20,000 [ e
14,061
10,000 SN BN B B B
0
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Fig. 2: Evolution of Airbnb listings during the period 2012-
2018. Source: Own elaboration from data extracted from
Airbnb’s Travel Report Switzerland 2018

On the other hand, data has been gathered
from other variables which could explain Airbnb’s
spatial distribution across the country. The hotel
indicator shows the level of potential tourism at-
traction in the municipalities. In particular, the
variables considered are the number of hotels, as
well as the average hotel rooms offered per ho-
tel. The number of second homes has also been
gathered, as it indicates the municipalities’ high-
er potential for offering homes on the Airbnb
platform. We hypothesize that the higher the
number of second homes, the higher the prob-
ability of listing them as tourist accommodation.
Morteover, the distance to the neatrest ski resort
has been calculated for each municipality. This
is a key variable because, apart from major cities,
the ski resorts are leading leisure destinations in
Switzerland. Therefore, data has also been gath-
ered on the economic sectors where the popula-
tion is employed, and the percentage of employed
population in the three sectors has been calcu-
lated. Finally, the classification according to the
population density has also been used.
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3.2 Methods

In order to respond to the first research objec-
tive (on Airbnb spatial clustering in certain regions
of the country), the Local Moran’s spatial autocor-
relation indicator (ANSELIN 1995) has been applied.
The variable introduced to develop the analysis was
the number of Airbnb listings standardised per
1,000 homes. The variable has been normalised in
order to ensure comparability between municipali-
ties of different demographic size. The indicator
can be defined as follows:

04

ZI‘}*) n 1
7 Zj':u::z ©;; 0@"1”)2 M

Ii:

where y; is an attribute for feature 7 w is the
mean of the corresponding attribute, w;;is the spatial
weight between feature 7 and j, , # is the number of
features (in this study the municipal administrative
areas), and:

n 2
g = Lt 0519 @)

n-1

According to the first law of geography, “eve-
rything is related to everything else, but near
things are more related than distant things”
(ToBLER 1970, 2306). Therefore, it is hypothesized
that those municipalities with higher Airbnb val-
ues per 1,000 homes will be clustered in certain
areas of Switzerland. The Local Moran’s indicator
will identify areas made up of municipalities with
high values of Airbnb listings (hot spots), as well as
areas with low values (cold spots) and statistically
significant spatial outliers (at least at p < 0.05). The
parameter for conceptualizing spatial relationships
between municipalities was a threshold metric dis-
tance of 20.5km, which ensures that all the enti-
ties have a minimum of one neighbour. Regression
analysis has been carried out to fulfil the second
research objective (to identify the determinants
of the spatial distribution of Airbnb listings). The
econometric methodology best suited to the char-
acteristics of our dependent variable (i.e., number
of Airbnb listings by municipality) is count data
models (CDM). This is because the dependent vari-
able has a Poisson distribution (see Fig. 3) rather
than a normal one, which means it is inappropri-
ate to use alternative estimation procedures such
as OLS.

CDM are especially useful when the events be-
ing analysed are recorded at a highly disaggregated
territorial level. In our study, the number of spa-

tial units is large (i.e., 2.222 Swiss municipalities
in January 2018) and in some areas zero Airbnb
listings are reported, a situation known as the “zero
problem’. However, CDM can deal with this situa-
tion. The existence of such zeroes is relevant be-
cause municipalities with no Airbnb listings pro-
vide relevant insight into the Airbnb phenomena,
since the values of the independent variables in
these municipalities can help to explain why there
are no Airbnb listings there. In fact, a total of
26% Swiss municipalities have no Airbnb listing
(see Tab. 2) and applying the Moran’s indicator has
shown that, effectively, there is a spatial clustering
of Airbnb listings. Hence, these results suggest us-
ing a negative binomial model (NBM), since over-
dispersion and zero problems can easily be solved
using this method. Additionally, results from AIC
and BIC support using the NBM instead of the
Poisson model. With a view to the general fea-
tures of this estimation procedure, NBM assumes
between-subject heterogeneity and that the process
is the same for both zero and non-zero counts.
Two general non-linear NBM have been ap-
plied, taking the municipalities as a statistical
unit and the number of Airbnb listings per mu-
nicipality as dependent variable (Y) (McCuLLAGH
and NELDER 1989, 373). The indicators set out in
Table 3, have been included as explanatory vari-
ables. Correlation among them has been checked
(see Tab. 3) and multicollinearity (CAMERON and
TriveDl 2010) has also been controlled with sat-
isfactorily low values (see results of the variance
inflation factors —VIF— in Tab. 5). Although no
major problems of correlation among explana-
tory variables have been detected, a high associa-

1007

50

Municipalities (%)

0 - — T  E— T T T

0 500 1000 1500 2000 2500 3000 3500 4000
AirBnb listings
Fig. 3: Histogram of the dependent variable (Airbnb listings)
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Tab. 2: Descriptive statistics of the dependent variable segmented by interval size of the municipalities
Number of Number
Population interval e e of Aitbnb Min. Max. Average Std. Dew. % zeroes
municipalities ..
listings
< 1,000 803 2,173 0 118 2.7 7.4 47.8
1,000 - 5,000 1,032 9,765 0 432 9.5 29.4 18.7
5,000 - 10,000 234 5,261 0 931 22.5 83.8 3.4
10,000 - 25,000 122 3,784 2 467 31.0 58.8 0
> 25,000 31 11,774 7 3,086 379.8 763.2 0
Total 2,222 32,757 0 3,086 14.7 105.6 26.30%
Tab. 3: Correlation among explanatory variables
1 2] [3] [4] [5] [6] 71 [8] 9] [10] 1]
[1] Distance to nearest ski 1.000
resort (km)
[2] Second homes -0.118%F  1.000
[3] Alrbljlb listings offered 01605 0.293%%  1.000
per multi-hosts
[4] Number of hotels -0.173%F 0.746%F  0.318** 1.000
[8] Average hotelrooms —_ cew 356+ 01735 03404 1.000
per hotel
[6] Employed population i 0gee 0,076+ -0.151% 0,200 1.000
in the 1% sector
[7] Employed population 51 gogee _0.055¢ 0,099+ 0110 -0339% 1,000
in the 2™ sector
[8] Employed population
. o 0.025 0.271%F  0.112% 0221 0.356**F -0.631** -0.501** 1.000
in the 3" sector
[9] Thinly populated -0.120%F  -0.163** -0.014 -0.092%%  -0.222%* (0.553**  -0.108%F -0.416** 1.000
[10] Intermediarely 0.057% 0028 0004  -0.015 -0.044% -0241% 01375 0110 -0.620% 1.000
populated
[11] Densely populated 0.084%¢  0.227+* 0.012 0.128%F  0.315%  -0.414** -0.015 0.387%¢  -0.553*%* -0.311*¢ 1.000
tion between the number of second homes and 4 Results

the number of hotels per municipality has been
identified. In accordance, two regression analyses
have been implemented. In each of them, one of
these highly correlated variables has been exclud-
ed. Hence, we ensure that we correctly capture
the effect of each variable on the dependent vari-
able and, furthermore, we can see which model
presents better goodness of fit indicators. The
models are defined as follows:

log(E(Y)) B, T Bx YNBux), 4
where E(Y|x) = u(x) and V(Y|x) = p(x) + Au(x)

where f is the regression coefficient vector and x
the municipalities covariates and [, the intercept

4.1 Spatial clustering of Airbnb listings in Swit-
zerland

Applying the Local Moran’s spatial autocorrela-
tion indicator has supported the first hypothesis in
this article, regarding the spatial clustering of Airbnb
listings in specific areas of Switzerland. Particularly,
a prominent and outstanding division has been iden-
tified between the northern and southern parts of
the country.” Figure 4 cleatly shows whete the clus-

?The implementation of the Local Moran’s indicator with
GeoDasoftware allows calculating the Moran’s Global Indicator,
at the same time, which shows whether clustering exists or not.
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ters identified by the Local Moran’s indicator are
mapped, with low value Airbnb listings per 1,000
housing units mainly concentrated in the northern
half of Switzerland (blue), and high values clustered
particularly in the southern area (red).

In the northern part of the country there are
some significant outliers with high values of Airbnb
listings per 1,000 housing units, surrounded by mu-

Geneva

LISA cluster map (Type of spatial association):

B High-High [ Low - Low
[ High-Low [ Low - High

Not significant

4, it is made up of 41 municipalities to the south
of the Bern canton (26.3 Airbnb listings per 1,000
homes), a total of 83 municipalities in the Valais
canton (37.7) and 36 municipalities in the Ticino
canton (14.6).

Important  tourist  hotspots  such  as
Lauterbrunnen (85.9) and Interlaken (59.2) in the
Bern canton, Bagnes (90.6) and Zermatt (67.9) in

50 Km ;&

N

0 25

Fig. 4: Map of local Moran’s spatial autocorrelation indicator with the variable Airbnb listings per 1,000 homes by municipality

nicipalities with low values. Out of these, the cities
of Zurich (14 Airbnb listings per 1,000 homes), Basel
(23.2), Luzern (9.8) and Bern (7.4) stand out. Only
one High-High cluster has been detected in the
northern part of the Alps. However, in this case,
the Alps act as a connectivity element with the
southern part and not as a barrier, because this clus-
ter extends through the Valais canton as far as the
west of the Ticino canton. Hence, as shown in Table

In our case, the results of the global indicator have pointed to a
clustered distribution of the Airbnb listings per 1,000 housing
units (Moran’s I= 0.282; p<0.001; z value = 74.069).

the Valais canton and Ascona (27.2) and Brissago
(19.8) in the Ticino canton are some of the higher
ratio municipalities in this cluster. Moreover, in
southeast Switzerland there is an important High-
High cluster made up of 52 municipalities in the
Grisons canton, with Davos (38.3), St. Moritz (48.4)
and Vaz (28.2) as some of the municipalities with
greater indicator values. In line with the estimates
by Nicop et al. (2007) about the Swiss regions with
greatest potential for the expansion of holiday rent-
als, the results obtained point to Valais, Grisons,
Bern and Ticino as the regions with the highest
concentration of Airbnb listings.
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Tab. 4: Average value of Airbnb listings per 1,000 housing units per cluster and per canton
Canton No Sig. High-High  Low-Low Low-High High-Low Total
Argovie 1,5 (200) 8,4 (12) 1,7 (212)
Appenzell Rhodes int. 54 (1) 1,8 (4) 6.0 (1) 2,6 (6)
Appenzell Rhodes ext. 4,6 (1) 3,2 (13) 6,5 (0) 3,8 (20)
Berne 3,8 (41) 26,3 (41) 1,7 (231) 414 7,7 (30) 5,8 (347)
Bale Campagne 0,6 (6) 3,0 (70) 6,7 (10) 3,4 (80)
Bale Ville 44 (2 23,2 (1) 21,4 (3)
Fribourg 5,6 (29) 20,3 (1) 2,5 (90) 512 8,1 (14) 3,7 (136)
Geneve 13,3 (45) 13,3 (45)
Glaris 3203 3203
Grisons 10,4 (39) 28,1 (52) 1,7(2) 1,5 (15) 18,7 (108)
Jura 3,0 (47) 2,0 (8) 2,9 (55)
Lucerne 6,4 (4) 11,5 (1) 1,96 (71) 9,9 (7) 4,3 (83)
Neuchatel 2,5 (17) 3,0 (12) 59 (2) 3,4 (31)
Nidald 3,1 (10) 1,08 (1) 2,8 (11)
Obwald 6,5 (5) 9,2 (1) 2,6 (1) 6,3 (7)
Saint-Gall 6,0 (21) 2,1 (51) 8,0 (5) 3,1(77)
Schaffhouse 2,2.(21) 13,0 (5) 2,5 (20)
Soleure 3,0 (1) 1,4 (99) 11,2 (9) 2,0 (109)
Schwyz 2,5 (13) 2,2 (13) 8,4 (4) 3,0 (30)
Thurgovie 1,5 (71) 7,7(9) 2,0 (80)
Ticino 6,5 (50) 14,6 (36) 2,2 (23) 7,9 (115)
Uri 2,9 (18) 12,4 (2) 3,1 (20)
Vaud 7,7 (179) 15,6 (22) 1,4 (82) 2,7 (6) 10,4 (20) 8,3 (309)
Valais 37,7 (83) 3,11 (43) 25,2 (1206)
Zug 2,2 (10) 57@1) 3,1 (11)
Zurich 2,3 (158) 13,7 (8) 5,9 (166)
Total 7,7 (530) 26,9 (239) 2,0 (1209) 2,8 (94) 12,8 (144) 7,4 (2222)

Note: number of municipalities in brackets

4.2 Determinants of the Airbnb spatial clustering

The results of the regressions, presented in
Table 5, show that all the variables included in the
model specifications are statistically significant at
1%. The results clearly highlight that the Airbnb
concentration is higher in areas attractive to tourists
and with pre-established tertiary activity, in general,
particularly tourism activity. In this vein, the results
pinpoint the municipalities with a higher popula-
tion percentage in the tertiary sector as those with
a higher presence of Airbnb listings. Meanwhile,
those municipalities with a higher population per-
centage working in the first economic sector tend
to have lower or nonexistent Airbnb listings. In the

same way, from the results, it is possible to appreci-
ate a positive association of the number of hotels and
the average number of rooms per hotel with the de-
pendent variable. In this sense, in line with other re-
searches (EUGENIO-MARTIN et al. 2019; GUTIERREZ et
al. 2017), an overlay between the hotel supply and the
Airbnb supply has been identified. Furthermore, the
results showcase a negative coefficient for the vari-
able related to the distance to the nearest ski resort.
This means that the closer the municipalities are to
the ski and mountain resorts, the higher the number
of Airbnb listings offered. At the same time, a higher
Airbnb concentration is also found in larger, densely
populated areas, which, apart from the mountain
resorts, are leading leisure and tourism destinations.



2019

A. Domenech et al.: Disentangling the geographical logic of Airbnb in Switzerland

255

Tab. 5: Results of the NBM

1*t model 27 model

(Standard Standardised B VIF (Standard Standatdised B VIF

deviation) deviation)
Intercept 1.0118 1.2235

(0.1474) (0.1495)
2 fot:tn(cfr:; nearest ski (5)5)02212(3 20,2636 10579 (g '(())()22(’29) -0.3283 10682
Second homes (((;888;)) 0.8009 1.2076
Number of hotels (ggg;; 0.3742 1.2619
gevfigtednumb“ of rooms (8:8(1;5) 0.2986 1.3044 (gﬁg(ﬁ) 0.3337 13129
iﬁiizisirf/;"ffeted per (8:83% 0.2992 1.1269 (8:8323 0.4299 1.1375
i‘fgzﬁi (1;;pula“°n in the (_(?, '(?3;36) 20,2656 2.0136 ('8 '(())012736) -0.3009 2.0136
o Fypultion o the Reference category Reference category
?Eing (E/Oof ulation in the (gﬁgéf; 0.2202 1.8130 (g:géi’; 0.2975 1.8094
Thinly populated ((?037626; 0.1832 2.4501 (OO (?78%226) 20,2910 2.4274
Intermediately populated (_(? 02796991) -0.1310 1.7872 (_(;) (f;) 235) -0.2204 1.7717

Densely populated

Goodness of fit indicators

Reference category

AIC: 11,071.9; BIC:11,123.3;
Log-Likelihood: -5.526.9

Reference category

AIC: 11,357.5; BIC: 11,417.8;
Log-Likelihood: -5,669.7

Note: All coefficients are statistically significant at 1% (p<<0.01)

The explanatory variable with higher incidence
has been the number of second homes. In fact, the
model specification that includes this indicator as ex-
planatory variable presents better goodness of fit indi-
cators. This association is particularly relevant for two
reasons. First, as predicted by Nicob et al. (2007), new
forms of online platforms, such as Airbnb, have helped
to increase the visibility and cohesion of the high num-
ber of holiday homes in Switzerland. Second, there
are signs that the Swiss tourism development model is
transitioning to the “warm beds” model after the im-
plementation of the second homes regularization ini-
tiative (CLivaz 2013). Finally, a positive incidence has
been detected with the percentage of listings offered
by Airbnb multi-hosts. It supports the hypothesis that
the multi-hosts are concentrating their Airbnb sup-
ply in areas with higher potential for generating profit
(EUGENIO-MARTIN et al. 2019; YriGoy 2018)

Opverall, the results support our research hypoth-
eses about Airbnb’s spatial distribution in Switzerland.
Airbnb tends to be concentrated both in densely pop-
ulated areas and alpine regions. The accommodation

offered on this platform is overlaying and comple-
menting the hotel supply. It is expanding towards mu-
nicipalities where the potential demand is higher. In
this regard, multi-hosts are seeing this as an opportu-
nity to expand their offers in the country, and they are
doing so not only in big cities, but also in places with
a high presence of second homes and holiday homes.

5 Discussion and conclusion

This study has revealed the spatial distribution of
Airbnb accommodation in Switzerland and has identi-
fied the determinants of its territorial logic. Applying
the Local Moran’s spatial autocorrelation indicator has
revealed a prominent division between the northern
and southern parts of the country. This confirms the
first research hypothesis about the existence of cluster-
ings of Airbnb listings in specific areas of the country.

Subsequently, the development of the negative
binomial model has revealed noteworthy results and
has allowed us to support the hypotheses about the
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possible factors influencing the distribution of Airbnb
listings. The number of Airbnb short-term rentals per
municipality is positively related to the size of the city,
and its importance as a leisure tourism destination.
We have detected that the Airbnb offer is spatially
concentrated in municipalities with a higher number
of hotels and also a greater average of rooms per ho-
tel. The presence of second homes has been the most
important factor in explaining Airbnb’s spatial distri-
bution in Switzerland. These results are in line with
those obtained in previous researches (GUTIERREZ et
al. 2017; Apamiak et al. 2019), which demonstrated
that Airbnb accommodation is spatially acting as a
competitor for the traditional accommodation supply,
while at the same time expanding its offer to other
areas with potential for profiteering. Since the plat-
form enables the commercialisation of private second
homes (ADpAMIAK 2018; ADAMIAK et al. 2019), Airbnb
listings are expanding the accommodation supply, in-
distinctly, in both areas, with an important accommo-
dation offer and an underdeveloped offer (CVELBAR
and Dornicar 2017; GUTIERREZ et al. 2017). In this
regard, the presence of Airbnb listings in alpine tour-
ist regions, such as the south of the Bern canton and
Valais in general, is remarkable. Both private home
owners and real estate agencies see the platform as an
opportunity to avail of their assets, especially in highly
attractive tourist territories. Our results showed that
those areas with a higher number of Airbnb listings
have higher relative values of short-term rentals of-
fered by multi-hosts. This has three main implica-
tions. First, it means that investors and owners are
interested in offering tourist accommodations in
those areas with higher potential for extracting rents
from the housing market (EUGENIO-MARTIN et al.
2019; Yricoy 2018). Second, it implies that Airbnb
is evolving towards professionalization, and acts as
a new distribution channel for existing accommo-
dation (Apamiak 2018). Hence, owners of holiday
homes have perceived Airbnb as an opportunity to
increase their visibility among tourists looking for
accommodation (Nicop et al. 2007). And third, it
seems that our results are signalling towards a po-
tential conversion and transitioning from the “con-
struction tourism” model to the “service tourism”
model (Crivaz 2013).

The results of this article are particularly valu-
able from a geographical perspective, as they shed
some light on the fact that territorial characteristics
are key to understanding the logic behind the growth
of Airbnb. Despite this, mention has to be made of
the potential limitations of the interpretation of the
data used in this study. From the data available, it was

not possible to distinguish the nature of the Airbnb
supply, differentiating between tourist apartments,
second homes or homes taken from the housing mar-
ket. However, the results have shown the number of
second homes as the most important variable in ex-
plaining the higher presence of short-term rentals.
The availability of historical data could be especially
useful for complementing this study, by analysing how
the Airbnb supply has been modelled from its creation
to current times, detecting trends and dynamics in its
spatial diffusion. Therefore, further research is needed
not only on a national scale, but also on other territo-
rial scales, where the impact of the increasing number
of Airbnb listings on both the housing and tourism
markets can be analysed. In fact, analysing the dis-
tribution in attractive tourist alpine areas and urban
areas may help to design and plan policies to avoid
or mitigate potential gentrification processes, and to
improve the marketing strategies for traditional ac-
commodation. In this vein, another interesting com-
plementary analysis would be to analyse Airbnb’s im-
pact on the hotel industry’s performance, by analysing
the evolution of prices and revenues. Some researches
state that the professionalization of the Airbnb plat-
form is affecting the performance of high-end hotels
(L1 and Srivasan 2019), while other studies conversely
state that Airbnb seems to compete against low-end
hotels (KoH and KING 2017; FANG et al. 2016).
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