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ABSTRACT

The existence of works proving the possible relationship empirically that Airbnb lodgings could
have with crime in Spain is not known. This research analyzes the relationship between Airbnb
lodgings and crimes against the properties and people in Barcelona’s neighbourhoods. To achieve
this, we use an ordinary least squares regression model and a geographically weighted regression
model. The results show a significant and positive relationship between the higher density of
Airbnb lodgings and the higher crime rates in the neighbourhoods, especially of patrimonial
nature. Divided by type of leased space, the Airbnb homes, in which the guest shares a room
with other guests, show a higher relationship with crimes against property and people. The results
of the local model show a spatial heterogeneity in all variables used, indicating the need to address
non-stationary spatial processes that reveal hidden patterns. However, the only variable that shows
statistically significant local variability is the total Airbnb lodgings variable. Finally, we discussed

ARTICLE HISTORY
Received 16 June 2020
Accepted 28 September 2020

KEYWORDS

Shared economy; crime;
geographically weighted
regression; tourism; Spain

some unexpected results, proposing some future lines of research.

1. Introduction

Airbnb is a form of shared economy in which an owner
(the host) rents out his house or room to a guest. The
only intermediary between both parties is a digital plat-
form that manages reservations and the payment for
accommodation. Due to its implications in the housing
market, the high proliferation of this type of lodgings
has attracted the attention of policy makers, urban plan-
ners, sociologists, and a wide variety of other
professionals.

In the academic ground, literature primarily focuses
on the impact Airbnb lodgings might have on gentrifica-
tion and turistification processes (Wachsmuth and
Weiser 2018; Robertson, Oliver, and Nost 2020).
However, studies focused on the relationship between
Airbnb lodgings and crime rates is quite scarce. Those
investigations are based on different theoretical
approaches and methods, and analyse the relationship
between Airbnb and crime in different cities, so results
are mixed and not generalizables.

The sparse research on Airbnb and crime are mainly
sustained on the literature on tourism and crime, which
generally showing that the increase in tourism leads to
a rise in crime in the area (Fuji and Mak 1980; Mawby
2010; Montolio and Planells-Struse 2016; Recher and
Rubil 2020). The relationship can be mainly explained
based on the routine activities theory (Cohen and Felson

1979) This theory postulates that crime is an event which
happens when three elements converge in space and
time: a motivated criminal, an adequate objective, and
the absence of a guardian capable of stopping the crime
with his vigilance. Following Montolio and Planells-
Struse (2016), the arrival of tourists can change these
three elements differently depending on whether they
act as criminals or victims. When they act as criminals,
the concentration of tourists could result in a crowd of
motivated criminals in certain areas. According to Shiner
(2010), tourism associated with visitors as criminals is
related to drug use and nightlife activities, leading to
particular disorders and being responsible for a series of
crimes.

If tourists are the victims, the areas that produce
a concentration of them represent an accumulation of
adequate targets. Several papers have provided
a description of the main characteristics of tourists and
their behaviour that makes them suitable to be targeted
by criminals. For example, tourists often carry valuables
such as cash or a camera (Xu, Pennington-Gray, and Kim
2018), they are easily identifiable by the places they go
and their clothing (Crotts 1996), they involve in beha-
viours such as frequenting bars and nightclubs or travel-
ling to remote and unknown areas (Chesney-lind and
Lind 1986) and they sometimes are seen by criminals as
strangers exploiting their country and ignoring local
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traditions, so offenders can neutralize the image of the
tourist as a victim (Mawby 2010).

Two of the three studies on Airbnb and crime identi-
fied are based on the above approach, arguing that
Airbnb leads to a spatial concentration of suitable tar-
gets (tourists) in absence of surveillance, so crime will
rise in the area. Thus, Xu, Pennington-Gray, and Kim
(2018) warn that Airbnb lodgings lack enough security
mechanisms than other facilities such as hotels. The
absence of estate managers, lifeguards, etc. in shared
lodgings increases the risk of victimization, given the
lack of surveillance. However, using a geographically
weighted regression (from now, GWR), they found that
in the city of Florida Airbnb lodgings have a negative
relationship with crime rate, except when the guest
shares a room with other visitors, that shows a positive
relationship with higher crime rates. For his part, Han
and Wang (2019) argue that the absence of hosts on the
property and the lack of incentives for owners to evalu-
ate guests can provoke illegal activity in the community.
The authors found a positive relationship between home
sharing and the increase in crime rate in the cities of
Nueva York and San Francisco.

While the crime opportunity approach is the one
most used to explain the relationship between crime
and tourism, and hence to explore the relationship
between Airbnb and delinquency, other perspectives
have been taken in the scarce literature on Airbnb and
crime. This is the case of Garate, pennington-Cross, and
Zhao (2020), who claim that Airbnb is responsible for
a gentrification process that results in reduced crime
rates due to improved housing in the community, the
enrichment of homeowners and the increase in the
community stability thanks to a fewer number of fore-
closures. The latter would improve conditions for social
cohesion, as well as trust in neighbours and active
engagement. The authors find that, in the city of
Milwaukee (Wisconsin), a 10% increase in the number
of Airbnb accommodations reduces both property crime
and crime against people more than 25% in neighbour-
hoods with the highest economic status.

It is worth noting that all previous research test the
relation between Airbnb and crime in American cities, so
the results could be different from other cities where the
socioeconomic and cultural background is quite distinct.
Furthemore, some cities are highly dependent on tour-
ism for the maintenance of their economy. Thus, Airbnb
is likely to have very different consequences on crime in
these cities. For example, the above claimed positive
gentrification process — supously triggered by the accu-
mulation of Airbnb lodgings in the area - could have an
opposite effect in a very touristic country like Spain. In
this country, several studies have shown how the intense

tourism activity is linked to a process by which the long-
standing population is replaced by a more young and
mobile one (Garcia Herrera, Smith, and Mejias Vera 2013;
Cocola-Gant 2018; Jover and Diaz-Parra 2019). This pro-
cess could have serious consequences for both criminal
opportunities and the lack of social cohesion in the
neighbourhood. For example, Cocola-Gant and Lépez-
Gay (2020) found that those very touristic neighbour-
hood in Barcelona (Spain) are chosen by lifestyle
migrants for the settlement. These migrants are transna-
tional, do not speak the local language, they wear the
similar style of clothes, they stay or live in the same areas
and go to places where they meet up with their compa-
triots (Torkington 2010). But the main characteristic is
that this new transnational short-terms residents share
space and lifestyles with visitors rather than mixing with
the host community (Cocola-Gant and Lépez-Gay 2020),
so the social ties could be broken.

In a similar vein, Mawby (2010) warns that the high
number of tourists and the constant rotation of these,
coupled with the lack of relationship between the
residents, reduces both the ability and willingness of
neighbours to act as guardians. As a result, we can
expect that a reduction in social control will accom-
pany the concentration of appropriate targets (tour-
ists) because high residential mobility compromises
the mechanisms generating social capital and collec-
tive efficacy. This could be especially true in top
touristic cities, since, as mentioned above, in the
inner-city neighbourhoods a process could exist by
which the tradicional local residents — unable to keep
paying high rental prices - are being displaced by
a more inestable and affluent population. This float-
ing population converges in the same space with
tourists, so the area is almost ‘a foreing only enclave’
in which the residents are not worried about what is
happening in the neighbourhood cause they will be
there only a short time.

Considering all this, it would be necessary to study
the possible relationship that Airbnb lodgings could
have with crime rates in Spain. This type of studies do
not exist in the country, even though the data shows an
explicit spreading of this type of shared economy in the
lodging sector in that country. Airbnb launched in Spain
in 2009, and only from June to August 2018, registered
3.6 million visitors who used this platform to find lod-
ging. However, in line with international literature,
Spain’s interest in the repercussions of these lodgings
focuses on gentrification and housing market issues
(Yrigoy 2017; Gil and Sequera 2018; Adamiak, Szyda,
and Garcia-Alvarez 2019), and, less frequently, on social
and local effects (Cocola-Gant and Pardo 2017; Cocola-
Gant and Lépez-Gay 2020).



Therefore, to fill this gap, this paper analyzes the
relationship between Airbnb lodgings and crime in
a very touristic Spanish city: Barcelona. We thus test
this relationship in a city where the high concentration
of tourists in some areas overlaps with other dynamics
that lead to a more mobile ‘population’ that attracts not
only visitors but also lifestyle migrants.

We hypothesize that, since the spatial concentration
of Airbnb lodgings contributes to the concentration of
tourists in certain areas, and since the neighbourhoods
with a more intense tourism activity are those that
attract a more inestable population, a higher Airbnb
density in these areas will be associated with an increase
in crime rate, especially of property nature. In particular,
four hypotheses are the backbone of this work: (i) the
increased concentration of Airbnb lodgings is positively
related to crime, (ii) the relationship between Airbnb
lodgings and property crime is higher than between
crimes against individuals, (iii) the relationship between
Airbnb lodgings and crime rates will be more significant
in lodgings with shared rooms and (iv) the relationship
between Airbnb lodgings and crime varies by area, fol-
lowing non-stationary spatial processes.

The structure of the paper is as follows: Section I
describes the data and method used for the scope of
the results, as well as the study region. Section Il
describes the results for both global and local models,
followed by a discussion on the findings and their pos-
sible implications in section IV, closing the present study.

2. Methodology
2.1. Data, variables and study region

We selected the city of Barcelona (Spain) to test the
relationship between Airbnb and crime rate. In 2014,
the city ranked fifth in Europe in terms of international
tourists visiting the country and ranking in the top
twenty-five favourite destinations for international
tourism (Gutiérrez et al. 2017). Besides, according to
the data provided by Airbnb’s portal, it shows the
most significant spread of this type of lodging in
Spain, with a current total of 18,302 different lodgings.
Another essential reason we chose Barcelona as a case
study is Airbnb’s spatial concentration pattern.
Gutiérrez et al. (2017) employs local indicators of spatial
association and notes that Airbnb is much more pre-
valent than hotels in the midtown area. Also, there’s
a greater spatial cluster between the most frequented
points of the city and Airbnb, than between those and
the hotels. This distribution pattern could have
a greater impact on crime since Airbnb concentrates
tourists in places that, in themselves, are already
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frequented routes of the city, resulting in an agglom-
eration of potential victims and/or potential criminals.
Also, as indicated previously, some neighbourhoods in
Barcelona are experiencing a transnational gentrifica-
tion process by which the longstanding population is
being replaced by a floating one (Cocola-Gant 2018;
Cocola-Gant and Lépez-Gay 2020).

We collected the data used in this research from three
main sources. We obtained the number of crimes against
property and people through the Department of Interior
of the Generalitat of Catalonia, and represent those
crimes recorded in the city’s public streets in 2017. The
file handed over by the regional police, contains the type
of crime and the coordinates of the place where each
crime happened. To obtain the total number of crimes in
each neighbourhood, which corresponds to the spatial
analysis unit in this study, we proceeded to perform
a spatial union between the layer containing the crimes
(points) and the layer representing each of the neigh-
bourhoods (polygons). It is important to note that we
removed the community of the Marina del Prat Vermell
from the study. This neighbourhood has traditionally
been an industrial zone, and its inclusion can skew
results by behaving as an anomaly, given the smaller
population residing in it and its wide area in Km2 com-
pared to the low number of crimes it registers. In other
neighbourhoods of the city such as the Gothic or the
Poblenou quarters some very specific areas maintain
a commercial or industrial use, but these are very limited
areas within the neighbourhood (one or two streets), not
almost all of it.

Regarding crimes against property, we considered
five types of them for this study: petty theft, theft, theft
with force, robbery with violence and/or intimidation
and carjacking. We represent crimes against people in
three forms: homicide, rape, and injury. The total num-
ber of crimes included in the sample is 55,911 crimes.

We extracted the information on Airbnb locations
from the open data portal the platform offers to the
public.! The data can be downloaded and contain exten-
sive information on the site of the lodging in coordi-
nates, represented by longitude and latitude, the type of
room (whether shared, private, or if the entire property is
available) and any other kind of info. Table 1 shows
descriptive statistics for each criminal typology (depen-
dent variables) and for independents and control vari-
ables. Table 1 shows the descriptive statistics of all
variables used in this paper.

To construct the control variables used in the model,
we downloaded a set of data available from the open
data portal of Barcelona, containing census information
at the neighbourhood level. Table 2 summarizes the
variables used in this paper and their operationalization.
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Table 1. Descriptive statistics of the data used.

Table 2. Dependent, independets and control variables.

Average by

Variables Total neigborhood Min Max S.E.

Dependent Variables

Petty theft 24,324 333.21 1 4688 704

Theft 14,427 197.63 0 2587 423

Theft with force 483 6.62 0 40 7

Robbery with violence 8513 116.62 1 687 130
and/or intimidation

Carjacking 4649 63.68 0 214 45

Total gainst property 52,396 717.75 278 7918.75 124434

Injury 3206 44.53 1 294 51

Homicide 42 0.58 0 7 1

Rape 267 3.66 0 26 5

Total against people* 3515 48.15 0 294 36

Independent variables

Airbnb kernel density 3.88 044  19.97 4.93
(full house)

Airbnb kernel density 4.54 031 2623 5.64
(private room)

Airbnb kernel density 0.09 0.01 0.29 0.07
(shared room)

All Airbnb types 8.57 039  50.02 11.27

Control variables

SES (Z-Score indicator) 0 -1.23 167 0.63

Cultural heterogeneity 0.70 0.25 0.92 0.12
(Herfindahl Index)

Population density 25.42 041 61.84 15.73

2.2. Empirical strategy

To test the hypothesis 1, 2 and 3, we used an ordinary
linear least squares regression model (from now on OLS).
Each model has the same control variables (socioeco-
nomic status, population density, and ethnic heterogene-
ity) and a different independent variable: a total of Airbnb
lodgings, Airbnb with room shared, Airbnb with a private
room and Airbnb offering the full property. We repeat the
process, using crime against property and people as
dependent variables.

A GWR model is used to test hypothesis 4. This
type of local regression, as opposed to the global
character of OLS models, can estimate a series of
parameters for each neighbourhood, which allows
observing the presence of spatial heterogeneity, or
what is the same, the change in the relationships
between independent variables and dependent vari-
ables throughout space.

In the GWR, the regression model’s calibration will
give more weight to observations near a regression
point i than to that further set of data. GWR considers
the possibility of local variations in relationships, con-
sidering the spatial point from which we take each
observation in the set of data. Thus, assuming
a number n of observations, for the observation i €
[1, 2, ... ,n] in the location (ui, vi), the GWR formula
is expressed by Equation (1) (Oshan et al. 2019a):

i = Bo(ui,vi) + Z By (ui,vi) Xix + & (1
k

Variables Operacionalization

Dependent Variables
Density of property
crime

Number of property crime per square kilometre.
The use of density is the best alternative to
obtain more appropriate statistical results than
the traditionally employed population rates
(Harries 1999; Zhang and Peterson, 2007). Five
types of crime are considered for this category:
petty theft, theft, theft with force, robbery with
violence and/or intimidation and carjacking
We use natural logarithm to force the statistic
normality.

The natural logarithm of the sum of the density
per Km2 of the following crimes: homicides,
murders, and injuries. As the minumum
recorded for this category is zero, and because
the natural logarithm of zero is not defined, we
added the amount of 0.5 to each crime against
people for each neighbourhood (Coba 2015).

Density of crime
against people

Independent Variable
Kernel density of
Airbnb londgings

We calculated the density of Airbnb lodgings
using a Kernel-type density function (Xu,
Pennington-Gray, and Kim 2018). The free
Crimestat software was used to introduce the
Airbnb locations, using a point format of each
Airbnb lodging to obtain density values for
each neighbourhood. We developed the
operation using a decay function with the
normal type distance and dividing the study
region into 1000 grids of 100 square metres
each. Given the marked differences in the
spatial concentration of Airbnb lodgings in
Barcelona, we selected an adaptive bandwidth
(Fotheringham, Brunsdon, and Charlton 2002).
As a result, we divided each ward into several
grids, each with a specific density value. We
calculated the average values of all cells for
each neighbourhood to obtain the total
density of Airbnb lodgings per ward. To test
Hypothesis 2, we repeated the procedure for
each type of Airbnb lodging (full house, private
room, shared room, and the sum of these three
types).

Control Variables

Socioeconomic Status  An indicator constructed as a standardized index
through the Z- scores of each of the following
variables: the proportion of the population in
long-term unemployment, average family
income, and the percentage of the community
with an education lower than the school
graduate.

Number of people in the neighbourhood per
square kilometre.

Using the Herfindahl Index* (Echazarra 2014)
defined as:

Density population

Ethnic/Cultural
heterogeneity

N
H= ZS,-Z, where S, is the proportion of an
i=1
ethnic or national group i to the total
population of the neighbourhood, and N is the
number of neighbourhoods. In this case, we
calculate it by the percentage of the total
population represented by each of the
following national groups: Spain, Eastern
Europe, rest of Europe, Latin America, Asia/
Middle East, Africa, and America. We use
natural logarithm to force the statistic
normality.

where B(ui, vi) is the intercept, (ui, vi) denotes the coor-
dinates of the i-th point in space, and k (ui, vi) are the



coefficients of the continuous function k (u, v) for a k
number of independent variables at the point |
Meaning, it becomes possible to be a continuous surface
of the parameter values, and measurements of this sur-
face are taken at specific points to denote the spatial
variability of the surface.

Considering the GWR model results are susceptible to
the type of bandwidth selected, we estimated the most
appropriate value using a golden search criterion using
the MGWR software, with an optimization criterion of type
AlCc. This way, the value of the selected bandwidth will
be the one with a lower AICC value associated with it. The
curve of the chosen weighting function has been that of
Gaussian type, with an adaptive kernel given the different
distances between the centroids of each polygon in the
neighbourhood, used as regression point i in the GWR.

In order to test the statistical significance of the spa-
tial variability in local parameters that the GWR model
could reveal, we carried out a Monte Carlo non-
stationarity test (Fotheringham, Charlton, and
Brunsdon 1998). For this, we use the MGWR software
mentioned above. By default, this software carries out
1000 permutations. In the first one, the local parameter
estimates are derived. The remaining 999 permutations
repeatedly derive new local parameter estimates after
randomly rearranging the data points to measure
whether the variability of each parameter surface could
have arisen by chance (Oshan et al. 2019b).

3. Results
3.1. Results of the global model

Tables 3 and 4 show the results for crimes against property
and individuals, respectively. The relation of Airbnb lod-
gings with crime density is, in all cases, positive and sig-
nificant, although the magnitude of the ratio is lower for
crimes against people than for crimes against property.
Besides, the ratio of determination (R2-adjusted) is, in all
cases, higher in models of crimes against property.

For both criminal categories, the type of lodging
whose coefficient is higher is the one in which the
guest shares a room with other visitors, followed by
private rooms and the end, the whole house. Thus,
when in a community, the density of Airbnbs with
shared rooms increases one unit, the number of crimes
against property per km2 increases by 2.85 (exponential
of 1.046 = 2.85), and the number of crimes against
people does so by 2.47 (exponential of 0.906 = 2.47).

Regarding the control variables, all show the expected
result, although some are no longer significant depending
on the type of room the guest occupies in the house. For
example, ethnic/cultural heterogeneity shows a negative
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Table 3. Results of the global model for crimes against property.
Crimes against property

Total Shared Private Full
Variables Airbnb room room house
Airbnb 0.668 1.046 0.812 0.719
(0.000) (0.00) (0.000) (0.000)
SES 0.355 0.461 0.394 0.324
(0.019) (0.019) (0.012) (0.044)
Heterogeneity —-0.891 -1.222 —-0.747 —-0.868
(0.039) (0.002) (0.096) (0.066)
Density 0.019 0.20 0.014 0.021
Population (0.000) (0.000) (0.038) (0.01)
Adjusted-R2. 0.713 0.725 0.708 0.680
CN 7.152 17.724 7.803 7.395

Table 4. Results of the global model for crimes against people.
Crimes against people

Total Shared Private Full
Variables Airbnb room room house
Airbnb 0.594 0.906 0.714 0.697
(0.000) (0.000) (000) (000)
SES 0.552 0.631 0.581 0.565
(0.002) (0.001) (0.001) (00.1)
Heterogeneity —-0.639 -0.964 —-0.528 —-0.481
(0.186) (0.034) (0.293) (0.336)
Density 0.04 0.005 —0.001 0.004
Population (0.578) (0.413) (0.933) (0.533)
Adjusted-R2. 0.508 0.509 0.498 0.507
CN 7.107 17.274 7.803 7.395

result, indicating that the more heterogeneous the neigh-
bourhood is, culturally speaking, the greater the crime rate
in it will be. Also, this variable is significant in crimes against
a property for the total Airbnb lodgings and in the types of
lodgings where the guests have to share a room. However,
in the case of crimes against people, it only shows
a significant relationship with the case of the shared room.

Socioeconomic status is, in all cases, positive and
significant for all crimes, although its coefficient is
greater in crimes against people. Population density is
only substantial for crimes against property, with
a rather small ratio size.

Observing the ratios of determination show that the
model with a higher R2-adjusted for crimes against
property is the one that incorporates the shared room
as an independent variable, which explains 73% of the
variance in crime density. For crimes against people, all
models have a value of R2-adjusted lower than those
obtained in crimes against property.

Even though the value of the different R2-adjusted is
high in cases of crimes against property, however, approxi-
mately 30% of the variance remains unexplained. In the
case of crimes against people, this unexplained percentage
is roughly 50%. The use of local regression models, such as
GWR, allows not only to detect spatial variations in the
relationships between model variables but also to obtain
higher R2-adjusted values. It is, therefore, necessary to
apply a local model.
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Figure 1. Airbnb and property crimes.

3.2. Local model results

We will only show the results of the GWR model in which
we used the total Airbnb lodgings as a separate variable
for reasons of extension. The findings are presented for

Figure 2. Airbnb and crimes against people.’

[ ] Neighborhoods

77/ Not studied area
Coefficients Range

- High : 0,72

Low : 0,29

3 45 6
Kilc

both criminal typologies both in tables and maps. Tables
5 and 6 show the results for crimes against property and
people, respectively. In both categories, the variable of
interest and the variable of control vary concerning the

©

|:| Neighborhoods
% Not studied area
Coefficients Range

N - High : 0,83

A Low : 0,41
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variable dependent throughout space. For example, by more than 2.06. Signs associated with ratios also vary.
when the density of total lodgings increases one unit, For example, for both types, population density has
in some neighbourhoods, the crime density against a positive relationship in some areas of Barcelona,
properties increases by 1.34, while in others, it increases while for others, this relationship is negative.

E Neighborhoods

m Not studied area

Coefficients Range
p— High : 0.47

B o007

3 6
Kilometres

Figure 3. Density population and property crimes.

[:| Neighborhoods
% Not studied area

Coefficients Range
N  mm High:0,15

A w002

Figure 4. Density population and crimes against people.
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To find the amount of variations in each Barcelona'’s The ratio associated with the variable of the total of
neighbourhood, we represent the results of the RGP in Airbnb lodgings remains positive for the entire study of
a variety of maps contained in Figures 1-8. the region in the case of crimes against property (see

[] Neighborhoods
7//% Not studied area

Coefficients Range

- High : -0,11

Low : -0,76

3 45 6
Kilometres

Figure 5. Heterogeneity and property crimes.

[:l Neighborhoods
777 Not studied arca

Coefticients Range
o Higher : 0,09

Figure 6. Heterogeneity and crimes against people.



Figure 1). Although midtown neighbourhoods, which
tend to record the highest number of crimes, have
a positive coefficient (Airbnb is related with an increase
of between 1.69 and 1.80 crimes per km2), the highest

Figure 7. Socioeconomic status and property crimes.

Figure 8. Socioeconomic status y and crimes against people.
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values are especially concentrated in some neighbour-
hoods in the west and the southeast of the city. On the
other hand, the density of Airbnb lodgings has a lower
relationship between crime in the northeast of the city.
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Regarding the relationship between Airbnb lodgings
and crime against people, the results are similar to those
obtained for crimes against property. Ratios have a positive
sign in all neighbourhoods (Figure 2). However, some
neighbourhoods show a higher ratio than those found in
crimes against property. In particular, there is a belt that
runs through from east to west, located on the south side
of the city (areas where an increment of a unity in Airbnb
Kernel density is related with an increase of 2.3 crimes per
km?2). The relationship between Airbnb and crime against
people is reduced as the distance to the midtown
increases, showing a coefficient of 0.42 in neighbourhoods
in the northeast. That is, the increase of an unity in the
Airbnb Kernel density is related with an increment of 1.52
crimes against people per km?2.

Population density has peculiar behaviour in its influ-
ence on crimes against property (Figure 3) and people
(Figure 4). Thus, and especially in midtown neighbour-
hoods, this variable exhibits the lowest and even negative
values in specific neighbourhoods, which means that in
some regions of the midtown, the lower population den-
sity is related to a higher number of crimes against prop-
erty per km2 (even if the effect is small).

For crimes against property, ethnic/cultural heteroge-
neity shows a negative ratio in all neighbourhoods (Figure
5), which means that the increased presence of distinct
ethnic or cultural groups is related to a higher number of
crimes against property per km2. However, in the case of
crime against people, relationships vary much more by
neighbourhood (Figure 6).

Socioeconomic status is similarly related to both cate-
gories of crime (Figures 7 and 8). The increased presence
of several unemployed people with low incomes and
low educational levels is associated with a higher inci-
dence of crimes of both types. However, its effect is
greater in the eastern districts of some of the midtown
areas. Nonetheless, the impact of socioeconomic status
is somewhat greater on crimes against people.

As indicated previously, in order to test if the spatial
variability in local parameters shown in Tables 5 and 6
and in Figures 1-8, is statistically significant, we carried
out a Monte Carlo non-stationarity test. For both prop-
erty crime and crime against people, results show that
the only significant spatial variability is found in the local
parameter estimates for the total Airbnb variable. Table
7 shows the results for the Monte Carlo test.

5. Discussion and conclussions

This research analyzes the relationship between the con-
centration of Airbnb lodgings and crime in a very tour-
istic Spanish city. Before discussing the results it is
important to consider that the results shown here have

Table 5. Results of the local regression model for crimes against
properties.

Crimes against property

Variables Average S.E Min Median Max
Intercept 0.038 0.038 -0.072 0.050 0.097
Total Airbnb 0.478 0.126  0.294 0.513 0.724
SES 0.049 0.010 0.033 0.049 0.075
Heterogeneity -0.256  0.139 -0.759 -0.208 -0.106
Density Population 0.225 0.168  -0.072 0.232 0.473
Bandwidth 46

Adjusted-R2 0.763

Table 6. Results of the local regression model for crimes against
people.

Crimes against people

Variables Average S.E Min Median Max
Intercept —-0.106 0036 -0.181 -0.097  —0.055
Total Airbnb 0.639 0.137 0.413 0.687 0.829
SES 0.197 0.026  0.157 0.204 0.232
Heterogeneity -0.101 0.103 -0.422 -0.100 0.093
Density Population 0.081 0.059  -0.020 0.105 0.152
Bandwidth 59

Adjusted-R2 0.545

Table 7. Results of Monte Carlo non-stationarity test.

Population  Total Cultural het-

Variance Intercept  Density Airbnb  erogeneity SES
Property 0.373 0.520 0.017 0.252 0.939
Crimes

(p-value)

Crime against  0.527 0.408 0.020 0.137 0.768

people

(p-value)

to be interpreted with caution, as they cannot be
expanded to other cities distinct from Barcelona. To be
able to generalize the results it is necessary to include
more cities with very different characteristics. Barcelona
is a very touristic city, so Airbnb could be related with
crime in a distinct way because of the socioeconomic
dynamics related with the tourism industry.

This paper hypothesizes that, given that the accumu-
lation of these lodgings contributes to the concentration
in the area of targets suitable for crime, especially
against property, and compromises the mechanisms
generating social capital and collective efficacy, it is
expected that a higher density of such lodging is related
to an increased crime rate. The results found here sup-
port this hypothesis. The density of these lodgings is
associated with crime in a positive and significant way,
implying that a higher value in Airbnb lodging density in
the neighbourhood is associated with a higher number
of crimes per km2.

Therefore, the argument referred to by Garate, pen-
nington-Cross, and Zhao (2020) that Airbnb lodgings con-
tribute to improving community stability, and social
control processes do not seem to operate in the same



manner in Barcelona. The hypothesis presented by the
author of this research opposes the previously Garate
et al's hypothesis regarding gentrification processes.
The increased accumulation of Airbnb lodgings, especially
those in which the owner is not present, encourages
residential rotation. Meaning, it contributes to
a continuous flow of short-stay residents that makes it
challenging to establish ties between neighbours. These
short-stay residents converge in this neighbourhood with
a floating population due to a transnational gentrification
process. According to the systemic model of Kasarda and
Janowitz (1974), the time spent in the community is the
main determining factor for the development of feelings
of belonging to the neighbourhood and for the active
participation in the problems of the community.

The findings derived from the global regression model
also support the second hypothesis, that is, the relation-
ship between Airbnb lodgings and property crime is
higher than between crime against people, since the
value of the ratios in each of the types of rooms studied
is higher for crimes of the first type than for the second.
Similarly, the proportion of variance explained by the
property model is approximately 20% higher concerning
violent crimes. Since criminal opportunities are specific to
each type of crime, the results are consistent if criminals
see tourists as good targets, as they often carry valuables
and cash. However, the local regression model reveals
that in some neighbourhoods of Barcelona, Airbnb lod-
gings have a higher relationship with crime against peo-
ple than with property. This fact would not have been
revealed if the analysis had been limited to a regression
model that assumes parametric stability.

The hypothesis 3 is confirmed with regard to the rela-
tionship with the crime depending on different uses of
lodging. Both crimes against property and people are
more related to Airbnb lodgings where the guest shares
a room with another person. A plausible explanation for
crimes against property is that sharing a room with
another unknown guest can generate mistrust. So, the
tourist chooses to take the main valuables instead of
leaving them in the room, thus increasing the risk of
a crime happening on the street. The explanation of the
greater effect of the shared room on crimes against peo-
ple is less straightforward. If the visitor chooses to rent
a shared room, they are more likely to travel alone, which
would increase the risk of being a victim of a crime com-
pared to tourists visiting with family or friends. However,
although plausible, these explanations are speculative,
and more in-depth studies are needed to test them
empirically.

The second type of lodging that shows the higher
relationship between both criminal categories is the pri-
vate room, followed by shared houses, which occupies
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the last place. Although Xu, Pennington-Gray, and Kim
(2018) expect ownership to be more related to crime due
to the absence of the homeowner as a capable guardian,
the fact is that Airbnb lodging, when renting the full
property, is usually rented by a group of people. Renting
with a group of friends or family implies an intention to
mutually protect their properties, which would be less
likely when the room is private, since living with strangers,
even when only sharing common spaces with them,
makes the crime more likely.

Along with the Airbnb lodging, the variable that
shows greater stability in its ratio and significance is
the socioeconomic status. This indicator shows, in all
cases, a positive association with both types of crime,
although its relationship is greater when it comes to
crime against people. This finding is consistent with
the results achieved in works such as Messner et al.
(1999), which found that the areas with the lowest eco-
nomic influx tend to concentrate on homicide and other
violent crimes.

Particularly interesting is also the value of the coeffi-
cient of the socioeconomic status variable in the areas of
the city’s 1st district (the middletown area). In this case,
the value, although positive and significant, is consider-
ably lower than in other neighbourhoods. However, the
neighbourhoods of Ciutat Vella are the ones that experi-
ence the highest number of crimes committed. One
reason may be that, although the population with less
economic status resides in this area, crime occurs against
the visitors. So the effect may be caused more by the
status of tourists than by the residents. Another reason
could be associated with a gentrification process by
which poorer people are replaced by a more affluent
population.

The presence of spatial variations in the relationships
between variables is, in many cases, marked, which sup-
ports hypothesis number four regarding the presence of
spatial heterogeneity. Nonetheless, in spite of the varia-
tions in local parameters estimated, Monte Carlo spatial
variability test shows that the only statistically significant
variability can be found in the total Airbnb variable. This
means that the relationship between Airbnb and crime is
significantly different throughout the region of study.
The hypothesis that GWR models return a higher ratio
of determination is also confirmed.

The results achieved in this research may be of inter-
est to the local government, usually focusing on redu-
cing the crime rate in some regions of the city. Not only
to ensure the safety of its citizens but also to avoid
a negative impact on tourism, especially when this is
the primary source of profits for the city or country.
Han and Wang (2019) showed that the implementation
of a policy to limit Airbnb lodging expansion resulted in
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a reduction in crime in the cities of New York and San
Francisco. In Barcelona, the City Council has implemen-
ted a series of restrictive measures that have resulted in
the closing of a large number of Airbnb lodging operat-
ing without a licence. Future studies should analyse the
impact of these measures on Barcelona’s crime rates.

However, several limitations are recognized in this
paper. First, the results shown here must be interpreted
with caution, as they cannot be expanded to other cities
distinct from Barcelona. Future studies could expand the
actual research and collect more data from other cities in
the same country or continent. By this way, results could
be more generalizable and make it possible to check if
the relationship between Airbnb lodgings and crime
depends on the regions under study.

Second, it is necessary to incorporate more control
variables into the model that could explain the variabil-
ity in crime density between Barcelona’s different neigh-
bourhoods, taking into account space and time.
Together with the socioeconomic status, the density
population and the cultural heterogeneity, other control
factors such as the land uses in the neighbourhood, the
intensity grade of the touristic activity in the area and
the levels of social cohesion should be added to make
sure that, after controlling all of them, Airbnb lodgings
keep the positive relationship with crime found in this
paper. By incorporating them it is also possible to
explore the intermediate mechanims which could be
working in the relationship between Airbnb and crime
(for example, it would be possible to know if a higher
amount of these lodgings reduce social cohesion levels,
which increase the crime rate in the area).

Third, it is necessary to note that the results may be
affected by the modifiable areal unit problem (Openshaw
1984; Openshaw and Taylor 1979), so that the findings
derived from the regression models could be different at
a different scale and with a different zoning system.
Testing the results in a finer scale has not been possible
for this paper, since data for variables operationalization is
not available for other spatial units smaller than neigh-
bourhood. To check the extension by which the results
vary depending on the size of the spatial units, future
research could use a finer scale at the beginning. After
getting the results for smaller spatial units, a higher level
of aggregations could be used and then to test if the new
results are far different from the former.

Fourth, it is necessary to check the presence of spatial
autocorrelation in residues, as it can skew the OLS
results. If any of the spatial dependence forms are
found in the regression model, the best alternative for
the OLS model is using spatial regression models based
on the maximum likelihood principles, such as spatial lag
or error models (Anselin 1988).

Finally, it is necessary to consider the possibility that
the data provided by Airbnb does not completely corre-
spond to reality. In cities with strong Airbnb regulation
like Barcelona, some owners may register their properties
as a whole house, for example, while in practice renting
each of the rooms separately. Future research studying
the relationship between Airbnb lodgings and crime in
cities with strong Airbnb regulations must keep this in
mind. A possible future way to deal with this situation is to
search on the Airbnb platform the amount of Airbnb
rooms availables for renting in lodgings supposedly regis-
tered as ‘complete house'. In case of this number is more
than one or two, it might exist enough arguments to
considere and count this lodging as an shared room
Airbnb type Future research should address these aspects
and move towards more in-depth knowledge, given the
mixed results in the scarce literature on the relationship
between Airbnb and crime.

In spite of these limitations, this paper fills the gap in
the Spanish literature and finds promising results to
consider by a range of professionals in the field of
crime prevention and urban and housing policy.
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Notes

1.

2.

Data can be gathered from http://insideairbnb.com/bar
celona/.

petty theft, theft, theft with force, robbery with violence
and/or intimidation and carjacking.

. The category ‘crime against people’ contains the follow-

ing three offences: rape, homicide and injury.

. This index is a general indicator of concentration or

heterogeneity, whose values range from zero (maximum
heterogeneity) to one (maximum homogeneity).


http://insideairbnb.com/barcelona/
http://insideairbnb.com/barcelona/
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