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Abstract: This paper addresses the phenomenon of overtourism in Budapest from multiple perspec-
tives, starting with an overview that uses information collected from news, media, and academic
tourism literature. Further, the phenomenon of overtourism is addressed quantitatively using dif-
ferent indicators, including tourism density and intensity. According to these indicators, the center
of Budapest (formed by districts I, V, VI, VII, VIII, and IX) has been strongly affected by the presence
of tourists, while districts physically far from the center have been less affected. This fact suggests
the heterogeneity of the city in terms of overtourism. The number one catalyst of the negative im-
pacts of foreign visitors’ behavior is party tourism (‘ruin pub’ tourism), which involves an uncon-
ventional use of the Hungarian capital. Finally, using an unconventional optimization method
called fuzzy linear programming, we attempt to explore the challenging problem of identifying the
optimal number of tourists for the city. The results of the study have important theoretical, meth-
odological, and practical implications. On the theoretical side, we offer a comprehensive under-
standing of the phenomenon of overtourism in Budapest. Methodologically, the integrated ap-
proach in terms of data gathering and unconventional analytical methodologies (comprised of a
case study analysis, the assessment of effective indicators for measuring the discussed phenome-
non, and the demonstration of the sustainable number of visitors) represents a novel perspective
about the extent of overtourism in Budapest. On the practical side, our findings provide valuable
guidance for policymakers to help mitigate the problem of overtourism in the city. With regard to
future research, we suggest extending and updating the results presented in this study to develop
more sustainable tourism strategies.

Keywords: overtourism; Budapest; tourism carrying capacity; unconventional data gathering; un-
conventional analytical methodology

1. Introduction

In 2019, Budapest was named the best destination in Europe, outranking classic ur-
ban destinations such as Paris, London, and Barcelona [1]. Within the same calendar year,
the capital of Hungary ranked second on the “Best in Travel 2020” list, being awarded the
title of the world’s most affordable large city [2]. Indeed, the year 2019 witnessed unprec-
edented tourist traffic in Budapest and the Hungarian tourism sector enjoyed “a golden
age” [3] before the COVID-19 pandemic. The contribution of tourism to GDP reached
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13.2% in 2019 and the growth rate of the tourism sector exceeded both the EU and world-
wide average [4]. Being among the most popular tourist destinations, however, has its
downsides. Earlier, Budapest was ranked fifth among the European cities most affected
by overtourism in 2017 [5]. Followed by Barcelona and Amsterdam, Budapest is third on
the list of cities most impacted by overtourism at night [6].

Budapest is divided into 23 districts that have their own political, economic, social,
and cultural structures. The fragmentation of the city in terms of district management,
and uncoordinated urban planning in the post-socialist years have led to few attempts at
planning for tourism [7]. Previous research [8] concluded that tourism planning and man-
agement in Budapest is fragmented. Moreover, one city agency responsible for tourism
was closed, and the remaining state-owned Hungarian Tourism Agency is focused on
marketing and communications rather than planning or development [7]. As Smith et al.
[9] noted, unplanned urban processes may result in many adverse effects from tourism-
related activity. For instance, the unstructured and somewhat unregulated urban plan-
ning system in Budapest was one of the reasons for the expansion of the ruin bar market
and the formation of the whole party area, as well as the growth in Airbnb accommoda-
tion [7]. Additionally, the city is extremely congested due to the existence of sections of
national roads and a Budapest-centric transport infrastructure [10]. Consequently, the
‘Pearl of the Danube’ is considered one of the most affected urban areas.

The phenomenon of overtourism in the context of Budapest has recently been inves-
tigated in the tourism literature. For instance, Pinke-Sziva et al. [11] analyzed the phenom-
enon of overtourism with specific reference to the night-time economy in District VII—
the so-called “party quarter of Budapest.” With a focus on the same District VII, Smith et
al. [7] explored the two closely connected phenomena—ruin bars, and the high density of
Airbnb apartments—which are local and global examples of tourism consumption. Smith
et al. [9] explored the role of tourism in growing resident discontent and resistance, while
Remenyik et al. [6] assessed the extent of overtourism in Budapest. Party tourism is an
unconventional tourism product in an urban environment which was first developed for
cultural, health, and conference tourists [12]. Due to the divergent interests of inhabitants
and the management of flows on the territory, scholars have highlighted the difficulty of
measuring overtourism in such urban environments [13].

The excessive use of resources, infrastructure, and the facilities of a destination is
among the causes of overtourism, implying that cities have a carrying capacity that tour-
ism can exceed [14]. As per Camatti et al. [15], the tourism carrying capacity of a destina-
tion is an essential reference point for developing responses to the complex phenomenon
of overtourism. Hence, we refer to the concept of tourism carrying capacity (TCC), which
reflects the dynamics of the destination environment [16,17]. TCC is a management tool
[18] designed for tourism planning that enables the development of initiatives for manag-
ing tourist flows via the balanced redistribution and segmentation of demand, introduc-
ing regulations or reservation systems, and creating alternative itineraries or novel tourist
attractions [15,17].

Prior research has shed some light on the problems of overtourism in Budapest.
However, we still lack an integrated view that links its emergence and comprehensive
measurement in a city setting. In our study, we aimed to identify factors that made over-
tourism possible in Budapest, to apply recognized indicators of overtourism to better un-
derstand the city’s carrying capacity and flows of different types of visitors, and to deter-
mine the sustainable number of tourists in the Hungarian capital. To address the research
objectives, three research questions were raised: (1) What are the factors that led to the
emergence of overtourism in Budapest? (2) How can one quantify the phenomenon based
on verified overtourism-tailored indicators? (3) How can one approximate the optimal
number of visitors in the city?

As suggested by Remenyik et al. [6], the overtourism phenomenon and the capability
of an area may be assessed via the use of complex methodologies. Therefore, we adopted
an integrated view built upon a case study of urban destination indicators to assess the
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degree of overtourism in Budapest, and calculated the sustainable number of visitors with
the use of unconventional optimization methods such as Fuzzy Linear Programming
(FLP). The application of different methods for data collection and data analysis opens up
fresh lines of inquiry into the phenomenon of overtourism in Budapest and its districts.
The following section presents the theoretical discussion of the overtourism phenomenon
and its measurement, with a focus on TCC.

2. Literature Review
2.1. Definition of Overtourism

Over the last two decades, the number of global outbound tourists has more than
doubled. International tourist arrivals increased from 673 million in 2000 to 1460 million
in 2019 [19], harming many popular destinations [20]. Even though the term ‘overtourism’
has attracted increased interest among researchers in recent times, the issue of the crowd-
ing of destinations has been addressed in the literature since the mid-1960s [21-26]. Along
with rapid urbanization, tourism mobility, low-cost flights, increases in income, the grow-
ing popularity of Airbnb, and the proliferation of social media and information commu-
nication technologies have increased the demand for city tourism immoderately [27,28].
To define the unfavorable consequences of this excessive demand, Skift created the term
‘overtourism’ in 2016 [27], which has been increasingly used in the literature [14]. Never-
theless, there is no academically accepted definition of the term; thus, it remains open to
multiple interpretations [29]. According to the UNWTO definition, overtourism is “the
impact of tourism on a destination, or parts thereof, that excessively influences perceived
quality of life of citizens and/or quality of visitors experiences in a negative way” [27] (p.
4).

One of the main economic problems caused by overtourism is the increase in the
price of housing, goods, and services in destination areas [30] which fuels gentrification.
Gentrification is the process of the displacement of low-income households from a trans-
forming destination that often entails great expense [31]. The other element that drives
gentrification is short-term rentals, which decrease the housing stock for long-term rentals
[32]. The social and cultural issues associated with overtourism include depopulation,
conflict between residents and tourists, insecurity, decreasing quality of life, and the de-
struction of local culture. With the increase in the touristification of urban centers, living
conditions change and become less suitable for residents, which leads to depopulation
[33]. An excessive number of tourists per resident decreases the quality of life of residents,
resulting in tourismphobia [34]. Young travelers may be driven to seek out new experi-
ences, causing a severe deterioration in perceived security because of their poor behavior,
alcohol/drug use, and engagement in prostitution and gambling that diminish moral val-
ues and cultural traditions [35].

In terms of negative environmental impacts, overtourism drastically increases water,
land, air, noise, and aesthetic pollution, and is associated with solid waste, littering and
sewage treatment issues, infrastructure degradation, natural resource depletion, biodiver-
sity loss, and climate change [36,37]. Additionally, although tourists may treat cultural
assets with respect, an excessive number of visitors can threaten the physical condition of
historical and archaeological sites through wear and tear, together with insufficient regu-
lation and poor management [38].

2.2. The Measurement of Overtourism

The literature has defined several indicators for measuring the phenomenon of over-
tourism, which affects the wellbeing of both tourists and residents. For instance, Simancas
Cruz and Pefiarrubia Zaragoza [39] estimated tourist accommodation density, an indica-
tor for determining a state which is undesirable for tourists and, thus, defines the optimal
limit for accommodation saturation. Table 1 presents six indicators of overtourism as de-
fined by Peeters et al. [40].
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Table 1. Indicators of overtourism. Source: [40].

Indicator

Definition Description

Tourism density

Bed-nights/km? Annual number of bed-nights per km?

Tourism intensity

Annual number of bed-nights per resident in the

Bed-nights/resident
ghts/ destination

Sharing economy: Airbnb Number of Airbnb offers Number of Airbnb offers in a destination

Share of tourism contribution to GDP

Ratio of the number of air passengers to the num-

Air transport intensity Air passengers/Bed-nights ber of bed-nights
Closeness to airports Arrivals within 50 km
Closeness to cruise ports Number within 10 km
World Heritage Sites closeness Number within 30 km

The indicators above are designed to estimate whether a destination may be at risk
of overtourism from an economic or social perspective. However, the authors [40] point
to the inability of assigning a general value to an indicator that infers when a state of
overtourism is likely to develop.

Additionally, to avoid negative consequences (e.g., overcrowding, congestion, or en-
vironmental degradation) arising from tourist activities and flows, how tourism develops
in relation to the principles of sustainability should be considered [41]. As Coccossis et al.
[41] note, planning and management for tourism growth are of particular importance in
the context of sustainable development. Hence, it is especially important for tourism des-
tinations to apply a minimum number of consistent indicators for assessing sustainable
tourism [42] and the phenomenon of overtourism.

2.3. Tourism Carriying Capacity

In measuring overtourism, the concept of TCC is considered a valuable operational
tool for identifying the limits to sustainable tourism activity [18,43]. On the one hand, a
growing number of visitors positively affects the income and employment levels of some
of the population in the tourist destination. On the other hand, growth in visitor numbers
can generate negative effects. Understanding the number of tourists a destination can tol-
erate has become one of the major challenges which policymakers and scholars have been
trying to address.

The topic of TCC prevails in the overtourism debate. The concept was defined by the
World Tourism Organization as “the maximum number of tourists that a space can absorb
without a lowering of the quality of the visitor’s experience and without serious conse-
quences for its ecology and its socio-economic structures” [44] (p. 5). The literature out-
lines three main dimensions of carrying capacity, including the physical-ecological, so-
cio—demographic, and political-economic dimensions which are derived from problems
such as the threat to the physical environment of a destination, the loss of a local commu-
nity’s character, and the dependence of the local economy on tourism [15,18].

An early description of TCC referred to the maximum number of visitors that could
be supported without an unacceptable decline in the quality of visitor experience and the
quality of the environment. Subsequently, the definition of TCC was complemented with
reference to other types of capacity, including the capacity of supporting facilities, among
them the maximum number of accommodation units, sitting places associated with the
catering sector, parking spaces, the capacity for solid waste disposal, and other services
which cater to the needs of visitors. These facilities can constrain the tourist capacity of
the destination and impose additional costs on residents [45]. Previous research has
widely applied the TCC model to determine the optimal number of visitors, especially in
the context of cities, which have been exposed to negative externalities because of over-
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tourism over recent years. Several scholars have estimated the carrying capacity of differ-
ent destinations—including for the historical center of Venice [16,45], Rome [46], a coastal
destination on the Costa del Sol, Spain [43], and Dubrovnik in Croatia [15].

In terms of the practical calculation of TCC, as Bertocchi et al. [16] highlighted, one
of the prominent research streams is dedicated to the use of fuzzy linear programming.
Costa and Van der Borg [47] and Canestrelli and Costa [45] were among the first to deter-
mine the social-economic carrying capacity of Venice’s historical center by applying fuzzy
linear programming. Fuzzy linear programming permits the estimation of the optimal
number of tourists by considering several constraints and using approximate data [45,46].
The advantage of this unconventional method of optimization is its capacity to incorpo-
rate imprecise data.

However, there is no single and universal method of calculating TCC [16], since TCC
can be studied in relation to its specific components and through a holistic approach in-
volving the application of different methodologies and approaches. Some indicators can-
not be operationalized because of the lack of data. The concept of TCC has also been crit-
icized in the literature, as this type of measurement simplifies the problem of overtourism
[14,43,48,49]. Some scholars assume that the concentration on calculating carrying capac-
ity may be misleading as the estimated number of tourists may be too large and subopti-
mal [50]. Hence, the focus should be on visitors” experiences and behavior, rather than on
the number of people [9,14,51].

Notwithstanding the difficulty of establishing the carrying capacity of destinations
[9] and the critiques of the approach, McCool and Lime [49] confirm that in some cases
the carrying capacities for facilities (e.g., parking lots or cultural sites) may be identified.
In general, proponents believe that TCC can help stimulate sustainable development sce-
narios and the better management of tourist flows [16]. In this study, we adopt the com-
monly accepted indicators for measuring the carrying capacity of a given city by applying
FLP to identify the optimal number of visitors to Budapest. Thus, we attempt to contribute
to an under-researched area of urban sustainable tourism [52] that may help create the
highest possible utility for tourism actors and the local community and economy.

This section has attempted to provide a summary of the literature related to the phe-
nomenon of overtourism and its measurement. Much of the research on overtourism has
focused on identifying and evaluating the reasons for the adverse effects of tourist activi-
ties and streams. To date, various methods have been developed and introduced to meas-
ure overtourism. However, the previous studies indicate the difficulty of measuring this
phenomenon, especially in urban environments, outlining the need for comprehensive
methodology to analyze the extent of overtourism in a city setting. Collectively, those
studies highlight the critical role of determining the tourism carrying capacity of a desti-
nation and adopting an integrated approach in terms of data gathering and unconven-
tional analytical methods. To address the issues related to overtourism in the context of
Budapest, we, therefore, implemented the complex methodologies which are carefully de-
scribed in the next section.

3. Materials and Methods
3.1. Methodological Triangulation

The phenomenon of overtourism in Budapest has been investigated by applying a
combination of multiple methods of data collection and data analysis. The use of different
data collection methodologies, called triangulation [53,54], has been theorized and
adopted in tourism literature [55-57], including research about tourism-related issues in
Budapest [7,9,11]. A triangulation strategy increases the credibility and validity of re-
search [56,58], and provides better conclusions through the convergence and collaboration
of findings [59]. However, as Koc and Boz reported, tourism literature lacks studies for
which more than one method of data collection was used [56].
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Following the recommendation of Koc and Boz [56] to increase the use of data trian-
gulation, we triangulated different data sources from several independent sources to ex-
plore the studied phenomenon. First, we analyzed the academic literature and online me-
dia news on the appearance of overtourism in Budapest to understand the problems the
city experienced before the outbreak of the coronavirus pandemic and subsequent border
closures. Second, one of the authors collected photographs depicting the negative impacts
of tourism activities in Budapest during 2019. Previous studies have confirmed the prac-
ticality of using images of tourist destinations as a research tool [60,61], as such images
encapsulate the visual look of a place, its atmosphere, and the emotions it evokes [62].

The adoption of qualitative techniques preceded the development of further quanti-
tative research [53,55]. Hence, third, we collected longitudinal tourism data for Budapest
and its 23 districts. The data was complemented with the results of a survey distributed
among Hungarian tourism industry experts. Similar to the studies of Bertocchi et al. and
Camatti et al. [15,16], we adopted the criteria of TCC to study pressure on the urban des-
tination (i.e., Budapest) to define the sustainable number of tourists staying in three types
of accommodation. Unlike in Venice and Dubrovnik [15,16], Budapest has geographical
characteristics that make it more difficult to capture the phenomenon of overtourism. Sub-
sequently, eight tourist-supporting facilities (see their description in Section 4.3) were se-
lected as relevant as they cater to the needs of tourists, and were analyzed with the appli-
cation of FLP. Based on the integrated approach, the unconventional analytical methods
applied in the current research offer new lenses and perspectives with which to under-
stand the extent of overtourism in Budapest.

3.2. Tourism Carrying Capacity Model: Fuzzy Linear Programming

This section presents the mathematical background behind the estimation of the ideal
maximum number of tourists in Budapest. Considering previous research on TCC [16],
we use the unconventional optimization method called FLP to estimate the optimal num-
ber of tourists in the city. As an optimization tool, FLP helps identify the optimal number
of tourists in a destination by considering, on the one hand, the need to maximize the total
revenue generated by tourists in the destination, and on the other, the inherent limitations
of the destination in terms of physical-ecological, socio-demographic, and political-eco-
nomic constraints.

Mathematically, the FLP problem can be formulated as:

maximize Z = €x
s.t.AX < b 1)
x=0

where the symbols ~ and < mean equality and inequality, respectively, with respect to
a given linear ranking function, F; & = (é;,..,¢,)T € R™ is the cost vector; x =
(%1, - ,x,)T€ R™ is the vector of decision variables; b = (by, ..., b,)" € R™ is the right-
hand side vector of the constraints, and 4 = [di j]mxn € R™" is the constraints matrix, be-
ing ¢, b;, and d;j fuzzy numbers, for i =1,..,m,j =1,..,n.

In the context of this study, given the revenue generated by each type of tourist in
Budapest (the cost vector), the goal is to maximize total revenue, denoted as €x, subject
to the inherent limitations of the city represented by 4Ax < b. The use of fuzzy numbers
indicates that information is only an approximation (rather than exact information).

The solution to (1) uses the concept of the ranking function, where the original prob-
lem is transformed into its equivalent crisp problem and then standard methods such as
the Simplex Method are applied [63]. This study considers the following ranking func-
tions:

RY2_(,L)? 2_j2 R_p4L
Yager’s F1 function: F, (&) =§ N (G _(a(zljjg);;)_;)(m )
L+al+ aR+R

4
where @ = (a’;a®; L;R) is a trapezoidal fuzzy number, being L < a’ < a® <R real
numbers.

Yager’s Fs function: F;(a) =
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4. Results
4.1. Appearance of Overtourism in Budapest

With EU accession in 2004, the tourism industry in Budapest experienced rapid
growth in international visitor numbers [11]. Low-cost airlines and numerous Airbnb
units leveraged the number of tourists in Budapest, particularly younger tourists whose
main motives were having fun and partying in the so-called Jewish ghetto of Budapest,
located in the city center [9]. Besides these factors, the government and Hungary’s tourism
marketing organization, which covers Budapest, share responsibility for this boom in
party tourism due to the lack of a consistent and strong marketing campaign between the
years of 1990 and 2010 that resulted in an ambiguous brand image for the city [64,65]. The
figure presented below (Figure 1) demonstrates the marketing strategies of Budapest; note
that the focal point in 2012 differs from the image creation strategy in 2018.

Atmosphere
Built heritage
Danube panorama Dynamic and vibrant atmosphere
Cultural vibrancy Party and fun
Spas and thermal baths Gastronomy
Music Spas and thermal baths
Budapest lifestyle Historical heritage
Dynamic business centre Arts and culture
Education Accessibility and easeuse of public
Creative industries transportation
Hospitality and
entertainment 2008 2009 2012 2018
2005 Party and fun Spas and thermal
Early 1996 Art and desig11 baths
1990 Relax and enjoy
s onwards 2004 Love and romance
Festivals and
events
Sociali Festivals Diversity of architectural Summer
ocialist Events heritage adventures
heritage

Historical heritage Vibrant cultural life

Spas and gastronomy
Danube panorama
Fast-developing business centre

Figure 1. Main developments in the destination marketing strategy of Budapest. Source: Adapted
from Ref. [66].

The other factor that boosted demand for the night-time economy was news about
cheap alcohol and entertainment opportunities. In the mid-2000s, budget airlines pro-
moted the low price of beer in Hungary in their marketing campaigns [9]. News on web-
sites until 2016 similarly portrayed Budapest as the cheapest urban destination among
European cities with a focus on alcoholic beverages. Problems caused by heavy alcohol
consumption and party tourism created resistance among locals against tourism develop-
ment in the city [9]. Since 2018, the news has centered upon overtourism and its negative
consequences. In order to mitigate the phenomenon, the government introduced new reg-
ulation that authorizes municipalities to decide on or limit the maximum period of Airbnb
rentals. Figure 2 exemplifies the evolution of online news about the capital city for 2013
2020.
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2015

b : 2 [Fongary Today ) =

= Argophilia o | Hungary Today =)

(&N} N &)
Budapest is the cheapest CheaPEST BudaPEST: Hungarian
European city break capital among cheapest European
destination. dties, British survey shows.

Dailymail.co.uk >

Warsaw, Vilnius and Budapest
named among the cheapest
destinations in Europe for a
getaway this year.

BBC Travel >

The dity that lives a double life.

Budapest the cheapest city

Sleepless locals tire of
for alcoholic drinks.

Budapest party paradise.

The Telegraph NDTV

2017

Hungary Today

Budapest listed as the
fifth worst city for over-
tourism in Europe

2019

Forbes >

Should you visit these beautiful
European destinations suffering
from overtourism?

Bloomberg >

Budapest joins anti-Airbnb drive,
party district goes on alert.

Travel and Leisure >

Budapest passes new restrictions
on Airbnb rentals and nightlite in
the city.

2020

New record! — Budapest's
tourism is better than ever!

dailynewshungary.com

Figure 2. Online news about Budapest between 2013 and 2020. Sources: [67-77].

Pinke-Sziva et al. [11] conducted interviews with locals and tourists, and identified
that most of the complaints arising from overtourism came from the city center of Buda-
pest (District VII), which became a party and alcohol-centered quarter that provided an
authentic visitor experience due to its ruin bars and the traces of Jewish cultural heritage.
The concentration of short-term vacation rentals on Airbnb in this area is, likewise, influ-
ential in terms of leveraging the number of non-cultural tourists [78]. The touristification
of the city center rapidly increased housing prices [9]. Based on data from the Hungarian
Central Statistical Office (HCSO), housing prices increased 80% from 2007 to 2019 [6],
which generated gentrification [9]. Other complaints about overtourism included public
urination, street crime, litter, dirty streets, and the number of drunk people [11]. The pho-
tos below (Figure 3), taken in April-May 2019, demonstrate the negative environmental
impacts of overtourism (cluttered streets caused by overloaded garbage containers,
vomit-stained streets, and the social issue of overcrowding).

(a)

(b)
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(c) (d)

Figure 3. Impacts of overtourism in District VII, Budapest. (a) Overloaded garbage container; (b)
dirty street; (c) overcrowding in Szimpla Garden (a ruin pub); and (d) overcrowding in Gozsdu
Court. Source: Authors.

4.2. Indicators of Overtourism

This section explores the phenomenon of overtourism in Budapest considering four
indicators: (1) tourism density, (2) tourism intensity, (3) the sharing economy, Airbnb, and
(4) total occupation of hotels. The first three indicators are described in Table 1, while the
last one describes the historical evolution of the total occupation rate in hotels.

4.2.1. Tourism Density and Intensity

According to Peeters et al. [40], the phenomenon of overtourism is primarily associ-
ated with tourism density (tourists per square kilometer) and tourism intensity (tourists
per resident). Table 2 shows the calculation of both indicators considering Budapest (as a
city) and five selected districts.

Table 2. Tourism density and intensity, Budapest and selected districts, 2019. Source: HCSO, cal-
culations by authors.

Region Bed-Nights Estimated Area Estimated Number Tourism Density Tourism Intensity
(Annual Number) (km?) of Residents *  (Bed-Nights/km?)  (Bed-Nights/Resident)
Budapest 14,055,48 525.14 1,751,251 26,765.20 8
District I 837,986 3.41 25,181 245,743.70 33.3
District V 2,688,192 2.59 25,975 1,037,912.00 103.5
District VI 2,050,451 2.38 38,670 861,534.00 53
District VII 2,758,598 2.09 51,896 1,319,903.30 53.2
District VIII 1,240,092 6.85 76,784 181,035.30 16.2

* Resident population in the middle of the year.

The results show that both indicators of overtourism vary significantly from district
to district (see full table in the Supplementary Material). For instance, the minimum value
for tourism density is associated with District XVII (value 65.3), while the maximum oc-
curs in District VII (value 1,319,903.3). In the case of tourism intensity, the minimum also
occurs in District XVII (value zero; after rounding 0.0408), while the maximum occurs in
District V (value 103.5). Figure 4 shows both indicators graphically.
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1250000
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(a) (b)

Figure 4. Tourism density and intensity by district: (a) tourism density by district; and (b) tourism
intensity by district. Source: HCSO, calculations by authors.

Based on Figure 4, the area most affected in terms of both measures is the center of
Budapest (formed by districts I, V, VII, VII, and VIII). Moreover, tourism intensity also
affects the nearest districts, such as districts II, IX, XI, XII, and XIII.

Table 3 presents the data per percentile group. Note that the last group (the 5th per-
centile) captures most of the range of values—approximately 90% in the case of tourism
density and 85% in terms of tourism intensity (skewed distribution). It also shows that the
districts within the 1st, 2nd, and 5th group are the same for both indicators.

Table 3. Percentiles for the 23 districts of Budapest, 2019. Source: HCSO, calculations by authors.

Tourism Density

Tourism Intensity

Percentile (Bed-Nights/km?) Districts (Bed Nights/Resident) Districts
Ist 65.3-709.4 XVI, XVII, XVIII, XXI, XXII 0-0.2 XVI, XVII, XVIII, XXI, XXII
2nd 709.4-6,292.3 XV, XIX, XX, XXIII 0.2-2.3 XV, XIX, XX, XXIII
3rd 6,292.3-13,855.3 I, IIL, IV, X, XII 2.3-4.0 II1, IV, X, XIL, XIV
4th 13,855.3-138,265.1 IX, XTI, XIIIL,XIV 4.0-15.9 IL IX, XI, XIII
5th 138,265.1-1,319,903.3 1, V, VI, VII, VIII 15.9-103.5 I, V, VI, VII, VIII

4.2.2. Sharing Economy: Airbnb

Peeters et al. [40] also suggested monitoring the number of Airbnb offerings in the
destination since this might be an indicator of overtourism (e.g., in the form of uncon-
trolled offerings in destinations, or their uncontrolled growth). Figure 5 presents the num-
ber of offerings in private accommodation (including Airbnb) by district.

Figure 5 shows that private accommodation is highly concentrated in the center of
Budapest (formed by districts I, V, VI, VII, and VIII). Indeed, this zone concentrates 79.1%
of the total offerings of the city. It also shows that nearby districts were also affected, such
as districts II, IX, XI, and XIII.
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Figure 5. Number of units of private accommodation (including Airbnb). Budapest and its dis-
tricts in 2019. Source: HCSO, calculations by authors.

4.2.3. Total Occupation in Hotels

The last indicator, as exemplified by Figure 6, illustrates the historical evolution of
the total occupation of hotels (from 2010 to 2019).
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Figure 6. Occupation rate in hotels from 2010 to 2019. Source: HCSO, calculations by authors.

The figure displays the information at various geographical levels. At the national
level, denoted as ‘hu’, the occupation rate in hotels increased by 37.7% (up from 31.3% in
2010 to 43.1% in 2019). In Budapest, denoted as ‘bp,” the rate increased by 41.2% (from
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40.3% in 2010 to 56.9% in 2019). However, at the district level the occupation rate increased
unevenly. For instance, consider two districts located in the center of Budapest: in District
VI, the occupation rate increased by 25.1% (from 44.2% in 2010 to 55.3% in 2019), while in
District VIII the rate was 56.6% (from 41.5% in 2010 to 64.9% in 2019). Based on Figure 6,
we conclude that the hotel occupation rate in Budapest displayed a robust increasing
trend in the 2010s, and the rates for inner districts reached a high value by the end of the
decade.

4.3. Estimation of Tourist Carrying Capacity

This section presents the first attempt to identify the optimal number of tourists in
Budapest using an unconventional optimization method called FLP. The FLP problem can

be formulated as
maximize Z ~ €x
s.t.Ax < b )
x=0

where x = (TH, TO, TP)” represents three types of tourists visiting Budapest: tourists stay-
ing in hotels (TH), tourists staying in other types of commercial accommodation excluding
hotels (TO), and tourists staying in private accommodation (TP). The vector €' =
(¢1,8,,¢5)T represents the economic benefit per day generated by each type of tourist. To

capture the uncertainty associated with these values we use fuzzy numbers:

¢, = (25,200; 28,000; 30,800), ¢, = (18,900; 21,000; 23,100), ¢; = (22,050; 24,500; 26,950)

The limitations of the city, represented by Ax < b, have been selected based on the
available information. Table 4 summarizes the selected constraints.

Table 4. Selected constraints for Budapest.

Tourism System

Utilization Rates Maximum
TH TO TP Daily Capacity

Description Source

Commercial Number of bed places in =
1 HCSO 1 0 0
accommodation: Hotels  hotels (from 1 to 5 stars) by
Commercial
Number of bed pl -
2 accommodation: Excluding Hmbet ot bed paces HCSO 0 1 0 b,
excluding hotels
hotels
Number of bed places in
3 Private accommodation private éccommodatlon HCSO 0 0 1 by
(e.g., Airbnb platform,
etc.)
Publi ti
ublic transportation Daily maximum capacity BKK Zrt. and authors’ -
4 (Buses, Trams, Trolleybuses . . 1 1 1 b,
for tourists (persons) calculations
and Subway)
Tourist attractions (The . . Tourlsm'Departments,
) . Maximum capacity Office of the N - - -
5 Hungarian Parliament ) . 51 ds, dss be
1 (persons) Hungarian National
Building)
Assembly
Tourist attractions: Maximum capacity " - N -
Bud t Plc.
(Széchenyi thermal bath) (persons) udapestSpascPle.  de1 Gsz o3 bs
Tourist attractions (Gellért ~ Maximum capacity B 5 5 -
7 Bud tS Plc.
thermal bath) (persons) udapestopas cric. A Az s by
. Waste production per ~ HCSO and authors” - - -
8 Environment . . dgq dg; dg3 bg
person (in kilograms) calculations

Note: the acronym HCSO stands for Hungarian Central Statistical Office.
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Table 4 presents some limitations of the city in terms of tourism. The first three con-
straints are associated with the capacity of the city in terms of accommodation. This study
considers three types of accommodation: commercial accommodation in hotels, commer-
cial accommodation excluding hotels, and private accommodation (including Airbnb).
The fourth constraint shows the most frequently used forms of public transportation in
the city: buses, trams, trolleybuses, and subway lines. The fifth constraint is related to the
capacity of the Hungarian Parliament Building, which is considered one of the most scenic
buildings in Budapest, and it symbolizes Hungary itself [79]. The following constraints
are associated with two attractive places in the city: the Széchenyi and Gellért thermal
baths. Typically, 90% of visitors who purchase daily tickets to these baths are foreign tour-
ists [80]. Finally, the last constraint is related to an environmental aspect of the city in
terms of waste production.

Table 4 also displays the utilization rates considering our three types of tourists: TH,
TO, and TP. The utilization rates associated with tourist attractions (the Hungarian Par-
liament Building, and the Széchenyi and Gellért thermal baths) were estimated using a
survey. We distributed a survey among Hungarian experts in the field of tourism [ques-
tionnaire in the Supplementary Material]. The survey contains four questions. For each
question we asked for an approximation of the minimum, central, and maximum value.
After the responses were collected, we calculated the means of the latter estimations. The
resulting mean values were entered into the model through the following fuzzy numbers:

ds; = (0.31;0.41; 0.50), @, = (0.20; 0.30; 0.40), @, = (0.20; 0.30; 0.40), dg, = (0.8; 1.1; 1.4)

ds, = (0.28;0.39; 0.50), dg, = (0.16;0.28; 0.39), @y, = (0.16; 0.28; 0.39), dgy = (0.7; 1.0; 1.4)

dss = (0.30; 0.43; 0.55), @z = (0.20; 0.31; 0.42), dp5 = (0.20; 0.31; 0.42), dgs = (0.7; 1.0; 1.3)

The last column in Table 4 shows the elements of vector b = (by, ... , bg)". The fuzzy
numbers, Ei,s, were created in line with the following intuitive idea: consider the maxi-
mum daily capacity associated with the first constraint, b;. From HCSO, we know that
the maximum number of bed places in hotels is 45,546. Based on this value, we created
the fuzzy number (36,892; 40,991; 45,546), which indicates that the desirable number of
occupied bed places in hotels is 90% of the maximum capacity (a value of 40,991), the
minimum corresponds to 80% of maximum capacity (36,892), and the maximum repre-
sents 100% of maximum capacity (45,546). Using the same idea, we created the fuzzy num-
bers:

b, = (36,892; 40,991; 45,546), bs = (2734; 3038; 3375), by = (40,500; 45,000; 50,000)

b, = (5,311;5901; 6557), by = (6184; 6872; 7635)
by = (36,357; 40,397; 44,885), b, = (2809; 3121; 3468)

The fourth fuzzy number, b,, was created slightly differently. In this case, b, repre-
sents the proportion of public transportation in Budapest (buses, trams, trolleybuses, and
subway trips) associated with tourists. To our knowledge, there is no such information;
thus, we asked experts to provide an approximation [questionnaire in the Supplementary
Material]. According to the experts, the approximate proportion of public transportation
accounted for by tourists in Budapest ranges from 7.3% to 18.8% of maximum daily ca-
pacity. Finally, based on the information provided by BKK Zrt., the estimated maximum
daily capacity of public transportation in Budapest is 3,898,800 places, yielding the fuzzy
number 54 =(304,106; 518,540; 732,974).

The solution of the FLP problem (2) was generated using the package FuzzyLP im-
plemented in R [81,82]. Since the solution requires the use of ranking functions, we con-
sidered the following ones:

RV _(4L)2 2_;2 R_pqL
Yager’s F1 function: R(&) =§ G (a(l}!ia(fﬁ (LR)_J;)(Ra L)

(©)
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Yager’s Fs function: R(a@) = Lral+ af+R 4)
where @ = (a*,a®, L, R) is a trapezoidal fuzzy number, being L < a* < a® < R real num-
bers.

Before introducing the results of our model, we reviewed the official information
provided by HSCO. According to this institution, in total 5,694,027 tourists visited Buda-
pest in 2019, staying at one of our three types of accommodation (TH, TO, or TP). This
means that approximately 15,600 tourists visited the city per day (omitting the seasonality
factor). Of these 15,600 tourists, approximately 11,269 (72.24%) stayed in hotels (TH); 1,378
(8.83%) stayed in other types of commercial accommodation excluding hotels (TO); and
2953 (18.93%) tourists stayed in private accommodation (TP).

Table 5 presents the estimation of the maximum number of tourists in Budapest using
FLP. Considering our current information, the model suggests that the optimal number
of visitors staying in hotels in Budapest is 7560 (right-hand side of Table 5) per day. Fur-
thermore, we conducted a simulation study to explore under which circumstances it may
be possible to accept more types of tourists into the city. Table 5 also displays the result of
two selected simulations. In both cases, we modified the utilization rates associated with
tourist attractions (the Hungarian Parliament Building, and the Széchenyi and Gellért
baths), affecting three out of eight constraints of the model. The simulated utilization rates
reported in Simulation 1 yield the optimal number of visitors: 9026 tourists staying in ho-
tels, and 2643 tourists staying in other types of commercial accommodation. Similarly, the
simulated utilization rates reported in Simulation 2 yield the optimal number of visitors
per day: 8103 tourists staying in hotels, 5923 tourists staying in another type of commercial
accommodation, and 991 tourists staying in private accommodation.

Table 5. Optimal number of tourists. Estimated result vs. Simulations.

. Utilization Rates: Estimated and via Simulations Optimal N}1mber of
Tourism System Tourists
TH TO TP TH TO TP
Tourist attractions (The From experts (0.31; 0.40; 0.50) (0.28; 0.39; 0.50) (0.30; 0.42; 0.55) 7560 0 0
Hungarian Parliament Simulation1 (0.24; 0.28;0.32) (0.16;0.20; 0.24) (0.17;0.24;0.32) 9026 2643 0
Building) Simulation2  (0.16; 0.23; 0.30) (0.13;0.17; 0.20) (0.15;0.20;0.25) 8103 5923 991
Tourist attractions From experts  (0.20; 0.30; 0.40) (0.16; 0.27; 0.39) (0.20; 0.31; 0.42)
(Services of baths: Simulation1 (0.16; 0.23; 0.30) (0.38; 0.40; 0.41) (0.16; 0.23; 0.30)
Széchenyi and Gellért) Simulation2 (0.13;0.17; 0.20) (0.18; 0.26; 0.35) (0.16; 0.23; 0.30)

The challenging problem of defining the optimal number of tourists in Budapest
seems to be complex. In this section, we have made a first attempt to solve this problem
using FLP.

5. Discussion and Conclusions

An initial objective of the study was to examine how the selected urban destination
is affected by overtourism. First, the authors discussed the factors that caused overtourism
in Budapest and presented the evolution of the marketing strategy in Budapest from the
early 1990s to 2018 that resulted in unsustainable tourism in the city, associated with an
ambiguous brand that focused on party tourism and cheap alcoholic beverages.

Second, the presence of tourists was estimated based on indicators such as tourism
density and tourism intensity, the number of offerings in private accommodation, and
total occupation in hotels. The calculation of tourism density and intensity at the district
level revealed the uneven distribution of the former in the city. The center of Budapest
(formed by districts I, V, VI, VII, VIII, and IX) was most affected by the presence of tourists
in terms of the number of tourists per square kilometer and the number of tourists per
resident. In contrast, districts XVI, XVII, XVIII, XXI, and XXII, which are physically far
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from the center, were less affected. This finding is consistent with that of Koens et al. [14],
who stated that the impact of overtourism was not city-wide and could predominantly be
observed in the more popular parts of the city. In the context of Budapest, Remenyik et al.
[6] detected the rapid development of tourism in all 23 districts, with the downtown dis-
tricts most affected. In this area, the mass of tourists and their behavior reached intolerable
levels for locals.

Another important finding is related to accommodation. The number of offers of pri-
vate accommodation, including Airbnb, is highly concentrated in the center of Budapest
(districts I, V, VI, VII, and VIII). According to our calculations, this zone concentrated
79.1% of all offerings. This fact might partly explain the phenomenon of overtourism in
these districts. This outcome was reported by Smith et al. [7], who highlighted the highest
density of Airbnb accommodation in District VII and its neighboring districts.

In reviewing the literature, no data was found in relation to determining the sustain-
able number of visitors in Budapest. However, studies have noted the importance of de-
fining the optimal number of tourists [15,16,43,45,46] in order to plan and manage their
influx [41]. In the present study we have attempted to specify the optimal number of tour-
ists in Budapest using an unconventional optimization method called FLP. The aim was
to maximize the total revenue generated by tourists in Budapest considering a set of lim-
itations associated with the city —specifically, in terms of accommodation, public trans-
portation, tourist attractions (the Hungarian Parliament building, and the Széchenyi and
Gellért thermal baths), and waste production. The results suggest that the optimal number
of tourists per day is 7560 staying in hotels, compared to the actual, approximately 15
thousand in the peak year of 2019.

The major limitation of this approach is associated with the availability of data.
Hence, we suggest incorporating additional information that was not available for the
present study. For instance, this could include more types of tourists (e.g., one-day tourists
or cruise tourists that transit along the Danube River), or more constraints (e.g., number
of seating places available in restaurants, bars, cafes, pubs, number of available parking
spaces, capacity in theaters or museums, and the like).

The complexity of the city environment demands that more attention be paid to esti-
mating the optimal number of tourists in Budapest. One policy implication is that the im-
plementation of a centralized system might contribute to the periodic collection of the
information required for analysis. The use of technologies can be helpful in the data col-
lection process. For example, Camatti et al. [15] proposed employing new sources of data,
including sensors, telecommunication data, cameras, and data from connected objects, for
constructing new indicators. Paskova et al. noted that the utilization of TCC could be fa-
cilitated by recent advances in tourism studies and information technologies —namely, in
the fields of big data collection, advanced data analysis, and modeling [17]. Another pol-
icy recommendation is monitoring the places visited by tourists in Budapest using differ-
ent technologies. This information could be useful for thoroughly evaluating the phenom-
enon of overtourism in the city.

The data-driven management of visitors may be appropriate for regulating the tour-
ist flows, local traffic, and housing sector. The regulation of private accommodation offers
is seen as a significant means of alleviating the situation of overtourism in the downtown
area of Budapest. We encourage the local authorities to implement more sustainable tour-
ism strategies and policies by restricting Airbnb apartments in Districts V, VI, and VII, but
encouraging their operation in Districts VIII, IX, and XI, and other places, as well as open-
ing new hotels and other types of commercial accommodation on the periphery of the
city. Overall, visitors should be dispersed to the less crowded districts of the capital.
Thereby, the heterogeneous character of overtourism in Budapest calls for a careful inves-
tigation of this phenomenon at the district level.

In agreement with Koens et al. [14], we conclude that overtourism cannot be allevi-
ated by focusing on tourism alone, insofar as the wider usage of the city should be con-



Sustainability 2022, 14, 2268 16 of 19

sidered. With the help of the insight and knowledge obtained from the application of un-
conventional analytical methodology, local authorities would be able to better monitor
their policy responses and improve the urban infrastructure —for example, by promoting
alternative routes and attractions on the city outskirts. Increasing cooperation between
multiple city departments and other stakeholders, including residents, is also advised.

Supplementary Materials: The following are available online at www.mdpi.com/arti-
cle/10.3390/su14042268/s1: Table S1, Tourism density and intensity in Budapest and its districts,
2019. Questionnaire S1, Survey for experts.
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