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Abstract

Over-tourism is a multi-faced problem with severe economic, social and environmental
consequences in tourist destinations. The island of Crete is an attractive and popular tourist
destination in the Eastern Mediterranean basin and it is currently ranked among the ten most
overcrowded EU tourism NUTS-2 regions. This fact could threaten and harm the fragile
natural ecosystems in the island resulting in the decline of the prosperous tourism industry in
the future. The aim of the current work is the estimation of various tourism indexes in the
island of Crete which characterize over-tourism. Data regarding tourist arrivals and overnight
stays in Crete in the previous years have been used for estimating the appropriate tourism
indexes. Comparisons with other EU regions and with the average EU and global values have
also been made. The possibility of creating a tourism observatory in Crete for tackling excess
tourism has also been outlined. Our results indicate that Crete is categorized as an
overcrowded tourism destination among EU regions while its tourism indexes are above the
EU and global average. Cooperation among all stakeholders in the Cretan tourism industry is
required in order to cope with over-tourism, shifting the local tourism industry towards a
more sustainable and responsible model. The creation of a tourism observatory on the island
with the participation of all tourism stakeholders is necessary. The observatory will assist in
the development of the required policies offering guidance and advice for tackling excess
tourism in Crete, avoiding economic, social and environmental degradation in the future.

Keywords: Crete, Greece, Impacts, Observatory, Over-tourism, Tourism indexes, Tourism
destinations

1. Introduction

Over-tourism in popular tourist destinations is a problem raised in recent times causing many
troubles in the tourism industry as well as in local communities. Global tourism, according to
all forecasts, is going to increase in the future while the tourism industry in EU countries is
one of the main pillars in their economies. Over-tourism is a multidimensional problem with
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multiple social, economic and environmental impacts. The island of Crete, Greece is a
well-known tourist destination in the Eastern Mediterranean region with increasing tourist
arrivals during the last decade. As an insular and coastal area, it is more fragile to excess
tourism. Over-tourism in Crete could decrease the quality of the tourist product of the island
causing undesired consequences for all tourism stakeholders. Additionally it could damage
the fragile natural ecosystems in Crete, threatening their future sustainability. Therefore the
estimation of various parameters and indexes which are related with over-tourism in Crete
could help in the early design of the appropriate policies which could assist the local and
regional authorities as well as the tourism industry to cope with this problem. Comparisons of
the estimated Cretan indexes with the corresponding indexes in other EU regions could assist
in mapping the current status of the tourism industry in the island. Taking into account that
the hospitality industry in Crete currently accounts for approximately half of the island’s GDP,
the promotion of responsible and sustainable tourism could help all the tourism industry’s
stakeholders to avoid undesired consequences in the future.

2. Literature survey
2.1 Over-tourism

Szromek et al. (2019) have examined the perception of over-tourism from the perspective of
different generations. The authors mentioned that the attitude of tourists to the problem of
over-tourism may depend on their ages. They implemented an empirical study on a sample of
386 residents representing three different generations. Their results indicated different
perceptions of over-tourism in different generations while they proposed the adoption of
appropriate management practices promoting responsible and sustainable tourism. Peeters et
al. (2018) have reported on the impacts and policy responses to over-tourism. The authors
mentioned that over-tourism describes the situation in which the impact of tourism, at certain
times and in certain locations, exceeds physical, ecological, social, economic, psychological
and/or political capacity thresholds. Although a common set of indicators cannot be defined
because of the complex causes and effects of over-tourism, they proposed some indicators
which are the most relevant for over-tourism, as follows: a) Tourism density and tourism
intensity, b) the share of Airbnb capacity and combined Airbnb and booking.com capacity, c)
the share of tourism in the regional GDP, d) the travel intensity and e) closeness to airports
and cruise ports, and UNESCO world heritage sites. Papathanassis (2017) has analyzed
over-tourism and anti-tourist sentiments. The author mentioned that the externalities of
tourism are increasingly visible over the last decade resulting in anti-tourism demonstrations
in popular destinations. The author categorized the top 10 European tourism regions
according to tourism density and tourism intensity including the South Aegean islands as well
as Crete. He concluded that tourism policy makers should manage tourism destinations better
and educate tourists. Milano et al. (2019) have studied over-tourism and tourism-phobia
during the last four decades. The authors mentioned the antagonistic relationships between
local residents and tourists, the tourist-carrying capacity in a region and the tourism area’s life
cycle. They stated that over-tourism as a rapidly evolving phenomenon has significant
implications in policy and practices. Goodwin (2019) has reported on the causes and
treatment of over-tourism. The author stated that over-tourism is the opposite of responsible
tourism, having many causes including the low cost of travel and the desire to experience
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other people’s places. However, he mentioned, there are limits to growth and we should make
tourism better and avoid over-tourism. Elianson et al. (2018) have reported on over-tourism
and on redirecting tourism consumption through social media. Over-tourism is a relatively
new phenomenon where tourists and residents have the perception that there are too many
tourists in a place, affecting the quality of life negatively as well as the visitor’s experience.
The authors stated that social media could be a useful channel where tourism stakeholders
could express their views mitigating over-tourism in a destination and proposing better places
to visit. Dodds et al. (2019) have reviewed the phenomena of over-tourism. The authors
stated that over-tourism is a new term for an old problem which has resulted from a
combination of factors which together have created a “perfect storm” of visitors to specific
sites. They mentioned that its mitigation, reduction and prevention are necessary in order to
avoid more severe problems in the future. Ciangra et al. (2017) have reported on the impacts
of tourism. The authors stated that tourism has both positive and negative impacts which are
economic, social, cultural and environmental. They mentioned that the environmental
capacity of a destination should be assessed including the reception capacity and the support
capacity. Simancas Cruz et al. (2019) have analyzed the accommodation density in coastal
tourism areas of insular destinations from the perspective of over-tourism. The authors
mentioned that tourist accommodation density is not the only parameter to assess the
saturation of a coastal destination and it should be combined with tourist satisfaction levels.
Both saturation and carrying capacity in a destination have a strict relation with over-tourism.
Taiminen (2018) has studied the negative impacts of over-tourism in tourism destinations.
The author mentioned that over-tourism causes environmental and socio-economic impacts
which are almost similar in various tourist destinations. She stated that over-tourism is going
to increase steadily and various measures should be taken to avoid future deterioration.
Perkumiene et al. (2019) have analyzed the rights of tourists to travel and the rights of
residents in destinations with heavy tourist loads. The authors mentioned that tourists have
the right to travel and the local residents have the right to avoid deterioration in the quality of
their lives. They stated that the problem of over-tourism should be solved by developing
sustainable tourism, balancing equally between the rights of the tourists and the rights of the
residents. Capocchi et al. (2019) have reviewed the implications and future perspectives of
over-tourism. The authors mentioned that the problems caused in some destinations by the
increasing growth of tourism created the multi-faceted issue of over-tourism. They stated that
in the near future over-tourism will increase the pressures related with environmental
degradation and climate change. Additionally, they added it should be necessary in the future
to educate tourists. Navarro Jurado et al. (2012) have developed a methodology for assessing
the carrying capacity of tourist destinations. The authors proposed multi-criteria analysis
using synthetic indicators for assessing the limits to growth in a tourist destination. The
indicators used were categorized in three groups including social, economic and
environmental indicators setting a minimum and a maximum value for each one. Avond et al.
(2019) have studied the causes of over-tourism. The authors mentioned that although tourism
is not an issue, over-tourism is inevitable in the future causing negative consequences. In
order to tackle over-tourism in various destinations, a joint effort from all stakeholders is
required. Tour operators should rethink how to promote popular touristic spots and tourists
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should be educated to be responsible, while local authorities in popular destinations should
take corrective actions to manage visitors in a sustainable way. Navarro Jurado et al. (2013)
have studied the social carrying capacity in a coastal tourist destination in Costa Del Sol,
Spain. The authors implemented empirical surveys with questionnaires investigating the
perception of tourists concerning overcrowding and their predisposition to leave. Their
findings indicated that only 20% of tourists, who were mature, better educated and had a
higher socioeconomic status, were more sensitive to overcrowding. They also mentioned that
a low level of authenticity and a high level of noise were the most important factors
influencing the social carrying capacity of the destination.

2.2 Over-tourism in Cities

Koens et al. (2018) have investigated the impacts of tourism in a city context. The authors
mentioned that the concept of over-tourism has been recently over-discussed while it remains
open to many interpretations. They stated that the concept is multidimensional and complex
while its impacts are not only negative and they should be further studied and better
understood. Annar et al. (2019) have studied the impacts of over-tourism towards the local
community in a heritage city. The authors mentioned that over-tourism gave many economic
opportunities to local residents. However, various negative impacts were also identified,
concluding that over-tourism has both positive and negative impacts. Hospers (2019) has
reported on the challenges of over-tourism in European cities. The author mentioned that
over-tourism is created by both the increase in global travelling and the difficulties of local
stakeholders in coping with it. He mentioned that tourism is beneficial for European cities
since it is an important source of business activity and income. Over-tourism though is a
cause of economic problems related with the “tragedy of the commons”, to adverse social
effects as well as negative physical effects on a city. Poczta et al. (2020) have assessed the
effect of medium-scale sporting events on the city’s residents with reference to the city of
Poznan, Poland. The authors implemented an empirical survey questioning 774 participants
regarding their dissatisfaction from the organization of two athletic events in their city. Their
results indicated that the city’s residents were more dissatistfied from the medium-scale “mass
event” compared with the second more “elite-oriented” sport event. Martin Martin et al.
(2018) have analyzed the factors behind the citizens’ attitudes of rejection towards tourism in
destinations characterized by over-tourism like Barcelona. The authors mentioned the city of
Barcelona where the tourism model has changed, characterized by the increasing offer of
both hotel rooms and rooms outside hotels and the rise of low-cost tourism. This has resulted
in the rejection of tourism, particularly from the most vulnerable population groups who
perceive rises in properties prices and in the cost of living due to over-tourism in the city.
Zemla (2020) has analyzed the reasons and consequences of over-tourism in contemporary
cities. The author mentioned that extensive research on over-tourism has been implemented
in recent years. Many reasons for this phenomenon have been highlighted by various
researchers, including the increasing number of tourists globally, the high availability of
cheap flights and the development and use of information technologies in tourism. The author
stated that an additional reason for over-tourism in cities is the shift from the 3S (sea, sun and
sand) model to the 3E (education, experience and entertainment) model. Massiani et al. (2012)
have investigated tourism management in Venice, Italy, a popular tourist destination. The
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authors reviewed the use of tourism capacity for the management of tourist flows in Venice,
stating that this concept has controversial aspects. They mentioned that the management of
tourist flows usually has strong negative outcomes for a limited number of stakeholders while
it has limited/indirect benefits for a large number of them. Maggi et al. (2010) have estimated
the carrying capacity of a coastal city located in South Italy. The authors mentioned that
estimation of the carrying capacity in a tourism destination is necessary in order to know the
maximum limits of tourism development. They also stated that tourism-carrying capacity
includes three dimensions: the physical-ecological, the socio-demographic and the
political-economic.

2.3 Over-tourism in Greece

Sakellariou et al. (2016) have studied the environmental pressures of tourism on coastal and
tourism zones in Greece. The authors stated that there are many environmental problems
caused by the intensive tourist development including depletion of natural resources,
extensive pollution and coastal erosion. They mentioned that appropriate measures should be
taken in order to protect these precious and vulnerable resources. Sarantakou et al. (2019)
have studied the impacts of non-conventional tourist accommodations and over-tourism on
landscape with reference to the island of Santorini, Greece. The authors mentioned that the
increase of non-institutionalized forms of tourist accommodation exacerbates over-tourism,
resulting in undesired impacts on land uses and landscape. They stated that in Santorini, the
exploitation of small-scale land ownership and second residence development intensifies
over-tourism, resulting in unwanted environmental deterioration related with spatial planning
and landscape management. Angelakis (2018) has reported on the tourism industry in Crete,
mentioning that over 5 mil tourists arrive annually to the island. Among them, approximately
2 mil arrive in Western Crete. He also stated that the share of tourism in the Cretan GDP is at
47%. The new developments of the Cretan tourism industry have been presented by the
Region of Crete, 2017. The report mentioned that in 2016, the total tourist arrivals by air and
sea to the island were 4,902,194. Vourdoubas (2020) has estimated the carbon intensity of the
tourism industry in Crete. The author stated that its carbon intensity is in the same range of
values reported in other EU countries, while most carbon emissions are due to air
transportation. Tourism density and tourism intensity in the most popular and overcrowded
European tourism regions are presented in Table 1.

Table 1. Tourism density and intensity in the most popular European tourism destinations

Region/country Tourism density (bed-nights Tourism intensity (bed-nights
per Km?) per inhabitant)

South Aegean islands 4,463 69.8

Crete 3,013 36.8

Greece 771 9.1

Balearic islands 14,007 58

Canary islands 13,791 44.2
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Spain 899 9.1
Bolzano 4,233 56.8
Trentino 2,727 29.9
Italy 1,333 6.5
Corsica 1,649 29.8
France 639 6.2
Algarve 4,189 42.7
Portugal 715 5.7
Adriatic Croatia N/A 48.6
Croatia 887 16.9

Source: Papathanassis, 2017, Data for years 2015/2016
The aims of the current study are:
a) To estimate various indicators for appraising over-tourism in the island of Crete, Greece,

b) To compare some Cretan indicators regarding over-tourism with the same indicators in
other EU regions, and the global values, and

¢) To examine the possibility of creating a tourism observatory on the island of Crete,
Greece

Limitations in the current study are related with the accuracy of the data used, taking into
account that the number of tourists’ overnight stays in Crete could have been underestimated.
Various data used in estimations have also been taken in different years due to the lack of the
required data in the same year. The methodology used includes a literature survey followed
by the presentation of the causes and consequences of over-tourism in Crete. In the next
section, various indexes for appraising over-tourism in Crete have been estimated and
compared with the corresponding indexes in other regions, as well as with EU and global
values. The possibility of creating a tourism observatory in Crete is examined, while in the
last part of the text, a discussion of the findings is presented, followed by the conclusions
drawn and proposals for further research.

3. Causes and consequences of over-tourism

Over-tourism describes the situation in which the impact of tourism, at certain times and in
certain locations, exceeds physical, ecological, social, economic, psychological, and/or
political capacity thresholds (Peeters et al., 2018). Over-tourism is a recent multi-faceted
phenomenon having many causes and many consequences. It is believed that the most
vulnerable destinations are islands and coastal areas. The main causes include the increasing
number of tourists globally, the cheap flights allowing long distance travelling combined with
low cost accommodation, the increasing use of information technologies in the tourist
industry, the strong branding of various tourist destinations, the promotion of the tourism
industry from local and regional authorities in order to increase the local income, the
development of the sharing economy, etc. Over-tourism also has multiple consequences in all
stakeholders involved. It is perceived differently by the tourists and the residents. Many
tourists, particularly in the older age groups, are not pleased with overcrowding and excess
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noise at the destination. The undesired consequences at the destination are social,
environmental and economic. Social impacts are related with the discomfort of local residents
with overcrowding due to large numbers of visitors, traffic congestion and the noise created
in their cities and neighborhoods. Many of them believe that the quality of their lives is
detetoriated. Recently the growth of the sharing economy has significantly raised the rental
costs of dwellings in tourism-dominated territories. Additionally the prices of foodstuff are
usually increased in many destinations affecting the local residents negatively. Environmental
impacts are related with the excess wastes produced by a large number of tourists in a
destination and the low capacity of the existing infrastructure to handle them. High numbers
of visitors accumulating in environmentally sensitive and protected areas is damaging the
local fragile ecosystems. Over-tourism is creating economic damage in other economic
sectors, limiting the availability of the local workforce. However there are important
economic benefits due to excess tourism in various destinations. Tourism growth in territories
with limited other resources promotes local investments and creates new jobs and wealth.
New business enterprises are created in destinations offering various types of services to
visitors. Locally produced foodstuff is feeding tourists, promoting local gastronomy,
supporting local agriculture and increasing the nexus between agriculture and tourism. Due to
the abovementioned benefits, local stakeholders support the tourism industry. However, in
every tourism destination, there are limits to growth and when the carrying capacity of the
destination is exceeded, the consequences could be destructive. Coping with over-tourism to
avoid degradation of the tourism product requires smooth cooperation of all stakeholders
involved in the tourism chain. Transition from over-tourism to sustainable or responsible
tourism requires the tourists’ education, better management in tourist destinations and
probably the de-branding of the popular tourist areas. Over-tourism results in disruption of
the balance between the rights of tourists to travel and visit various destinations and the rights
of local residents to avoid deterioration in the quality of their lives and to live in an unspoiled
environment.

4. Estimation of various indicators for over-tourism in Crete

Various indicators for estimating over-tourism in a destination have been proposed, including:
1) Tourism density and intensity which are considered the most important for over-tourism,
2) Growth of bed-nights (when combined with intensity),

3) Share of Airbnb accommodation,

4) Share of tourism contribution to GDP,

5) Air travel intensity, and

6) Closeness to airports, cruise ports and World Heritage Sites.

However there is no commonly agreed set of indicators to clearly qualify and quantify
over-tourism in a destination.

4.1 Tourism Density

The tourism density in Crete is estimated taking into account that during 2017, 24,516,000
tourist bed-nights were recorded in the island while its area is 8,332 Km?. Therefore the
tourism density in Crete is 2,941 bed-nights per Km?. The tourism density in Greece has been
estimated at 902 bed-nights per Km?.
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4.2 Tourism Intensity

The tourism intensity in Crete is estimated taking into account that its population totals
634,930 inhabitants. Therefore the tourism density in the island is 38.6 bed-nights per
inhabitant. The tourism density in Greece has been estimated at 11.1 bed-nights per
inhabitant.

4.3 Air Travel Intensity

The air travel intensity in Crete is estimated taking into account that in 2017, flight
passengers in the island were 4,355,370. Therefore the air travel intensity in Crete is 0.178
air-passengers per bed-nights.

4.4 Share of Tourism Contribution to GDP

The share of tourism contribution to Cretan GDP has been estimated at 47% (Angelakis,
2018). The share of tourism in other Greek regions dominated by tourism is 73% for the
Ionian islands and 93% for the South Aegean islands.

4.5 Airbnb Accommodation

During the recent years Airbnb accommodation has been expanded rapidly in Greece,
particularly in regions dominated by tourism. These tourism facilities are growing in an
uncontrolled way without regulations, creating unfair competition in other tourism enterprises.
Airbnb accommodations located in the six most popular Greek regions are presented in Table
2. These accommodations correspond to approximately 87.9% of the total Airbnb facilities
operating in the country.

Table 2. Airbnb accommodations operating in six Greek regions

Region (NUTS-3) Number of accommodations ' Accommodations per capita
Crete 21,811 0.034
Ionian islands 13,232 0.065
South Aegean islands 25,730 0.083
Attica 31,184 0.008
Central Macedonia 13,544 0.007
Peloponnese 6,474 0.006

!'Source: Airbnb in Greece, 2019, Data: June, 2018

4.6 Airport and Cruise Port Availability in Crete

There are two main airports in Crete, located in the Eastern and Western part of the island
with heavy tourist loads, and one minor airport in the Eastern part. The two main airports are
located at a distance of less than 15 Km from the two largest cities in Crete: Chania and
Heraklion. There also two main sea ports used as cruise ports in the island, located less than 6
Km from the two large cities, which are visited by tourists during their stay on the island.
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5. Comparison of Cretan Indicators of Over-Tourism With Indicators in Other Regions

The estimation of tourism density and intensity in Greek regions has been made and
compared with the European and global values. The air transport intensity in Crete is also
compared with the corresponding EU values.

5.1 Comparison of Tourism Density and Intensity of Crete With Other Greek regions

Cretan indicators of over-tourism are compared with the same indicators in other Greek
regions. Tourism density and tourism intensity are presented in Table 3. The three Greek
regions with the higher tourism densities and intensities are Crete, the Ionian islands and the
South Aegean islands.

Table 3. Tourism density and tourism intensity in Greek regions and the country

Region (NUTS-2) Tourism density Tourism intensity
(bed-nights per Km?) (bed-nights per inhabitant)

Crete 2,941 38.60

Ionian islands 4.327 48.96

South Aegean islands 4,059 69.43

Attica 2,329 2.37

Central Macedonia 519 5.18

Peloponnese 157 2.92

Thessaly 162 3.10

Eastern Macedonia-Thrace 149 3.47

Western Greece 173 3.00

Central Greece 116 3.29

North Aegean islands 456 7.92

Epirus 125 343

Western Macedonia 31 1.04

Greece (NUTS-1) 902 11.1

Source: Own estimations, Tourism in Greece, 2018.

5.2 Comparison of Tourism Density and Intensity of Crete with EU Indicators

Tourism density and intensity in Crete, as well as in the Ionian islands and the South Aegean
islands, is compared with the average, minimum and maximum values reported in the EU,
and with the average global values. The results are presented in Table 4.
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Table 4. Tourism density and intensity in Greek regions, in Greece, in the EU-28 and globally

Region/country Tourism density Tourism intensity
(bed-nights per Km?) (bed-nights per inhabitant)

Crete (NUTS-2) 2,941 38.6
Ionian islands (NUTS-2) 4,327 48.96
South Aegean islands (NUTS-2) 4,059 69.43
Greece (NUTS-1) 902 11.1
Average EU-28 ! 629.3 5.77
Minimum EU-28 ! 26.1 0.34
Maximum EU-28 ! 37,300 70.73
Average global 181.8 3.31

Source: Own estimations, Peeters et al, 2018, ! Countries and NUTS-2 regions, domestic and
international tourists in 2015/2016

Table 4 indicates that tourism density and intensity in Crete, the Ionian islands and the South
Aegean islands are significantly higher than the average values reported for the EU-28 as
well as the global average value. Tourism intensities in the South Aegean islands and the
Ionian islands are approaching the maximum value reported in the EU-28. Tourism density
and intensity in Greece are exceeding the average EU-28 values.

5.3 Comparison of Air Travel Intensity of Crete With the Corresponding EU Values

It has been reported by Peeters et al. (2018) that the average air travel intensity for EU
NUTS-2 destinations without over-tourism is at 0.797 air-passengers per bed-nights, while
for destinations with over-tourism it is at 0.827 air-passengers per bed-nights. The calculated
air travel intensity for Crete is at 0.178 air-passengers per bed-nights which is significantly
lower than the average value reported for EU destinations without over-tourism.

5.4 Comparison of Tourism Density and Intensity in Crete With Tourism Density and Intensity
in the Island of Santorini

Santorini (NUTS-3) is a famous volcanic Greek island located in the Aegean Archipelago
which is suffering from over-tourism. Tourist overnight stays in Santorini have been
estimated at 5,500,000 while its area is 76 Km?, having 15,500 inhabitants (Peeters et al.,
2018). Tourism density in Santorini is estimated at 72,368 bed-nights per Km? compared with
2,941 bed-nights per Km? for Crete. Tourism intensity in Santorini is at 354 bed-nights per
inhabitant compared with 38.6 bed-nights per inhabitant for Crete. Over-tourism in Santorini
has already created many unwanted social and environmental consequences, threatening the
prosperous tourism industry in the island.

6. Possibility of Creating a Tourism Observatory in Crete

Transition to sustainable and responsible tourism requires the smooth cooperation of all
stakeholders in the tourism industry in order to design and promote the required policies.
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Stakeholders include local and regional authorities, local and international tour operators,
enterprises which offer services to tourists, as well as local residents and tourists. Various
stakeholders are affected differently by the required policies and the compromise among
different interests is not always easy. In order to be able to assess the impacts of excess
tourism in the region of Crete and to design the optimum policies for its mitigation, it is
necessary to create a tourism observatory which will record annually all the required data and
information concerning the tourism industry in Crete. Additionally the sentiments of the local
residents will be recorded and their attitudes regarding incoming tourism should be taken into
account in order to design the proper measures and policies tackling excess tourism and its
undesired consequences. The tourism observatory in Crete could be established as a
not-for-profit organization and it should record:

a) Data which are necessary to estimate various indexes for assessing over-tourism,
b) The positive and negative economic impacts due to tourism in Crete,
c) The positive and negative social impacts due to tourism in Crete, and

d) The negative environmental impacts, particularly in the fragile natural ecosystems of the
island.

Participants in this observatory should include:

1) The region of Crete,

2) The Cretan municipalities which are hosting a large number of tourists annually,
3) The chambers of commerce in the island, and

4) The Hoteliers Associations in Crete

The Cretan tourism observatory should be financed by its members and it could be partly
subsidized by EU structural funds. Apart from gathering the necessary data from the tourism
industry in Crete, it should examine its economic, social and environmental impacts in the
island which are both positive and negative. Additionally it will advise the public authorities
regarding the necessary measures and policies for mitigating excess tourism and over-tourism
as well as the required policies for the transition to sustainable and responsible tourism.
Taking into account the impacts of the tourism industry to climate change, which is one of the
most important global environmental problems, the tourism observatory should also consult
tourism stakeholders in mitigating it.

7. Discussion

The estimated tourism density and tourism intensity in Crete is similar to the values reported
so far (Papathannnasis, 2017; Peeters et al., 2018) while they are among the highest
compared with other European regions. The island of Crete together with the Ionian islands
and the South Aegean islands are the three most popular tourism destinations in Greece which
during the summer are over-crowded. The present study gives an insight regarding
over-tourism in Crete which is an insular destination with many coastal touristic spots and
fragile natural ecosystems. Although the tourism industry is very important for the regional
economy and prosperity, there is currently a lack of systematic recording of tourism inflows
in Crete at regular intervals which could help detect and tackle over-tourism. Various
commonly agreed tourism indicators should be estimated and analyzed by all tourism
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stakeholders in order to design and promote the necessary actions and policies mitigating
over-tourism. Since the tourism industry in the island has both positive and negative impacts
in many stakeholders, it will not be easy to find a compromise among them to cope with the
undesired and harmful consequences. In any case, the transition from over-tourism to
sustainable and responsible tourism in Crete is the only viable option for the future. The
vulnerability of the insular and coastal ecosystems in the Mediterranean basin necessitates the
adoption of better management practices of the tourism industry, avoiding undesired
economic, social and environmental impacts. The current study assesses various recent
tourism indexes in Crete highlighting the problem of over-tourism in the island compared
with other Greek and European destinations. It also highlights the necessity and the
importance of creating a tourism observatory in the island in order to assess the tourism
inflows in Crete and the undesired consequences of tourism industry.

8. Conclusions

The island of Crete is among the three most popular tourist destinations in Greece and among
the ten most popular in the EU, attracting many visitors per year. Its tourism industry has a
share of approximately 47% in the island’s GDP. The tourist density in Crete has been
estimated, for 2017, at 2,941 bed-nights per Km? while its tourism intensity is at 38.6
bed-nights per inhabitant compared with 902 bed-nights per Km? and 11.1 bed-nights per
inhabitant correspondingly in Greece. These values are almost similar with those reported in
other studies for previous years and well above the average EU and global values. However,
Crete is an insular tourist destination with many coastal tourism spots, and therefore it is
vulnerable to over-tourism. Its impacts on the fragile natural ecosystems could be
catastrophic. Additionally, excess tourism has undesired social consequences to local
residents. Tackling excess tourism and moving towards responsible tourism requires smooth
cooperation among all stakeholders of the tourism industry in order to promote the
appropriate policies for that. The creation of a tourism observatory in Crete which will gather
and process all the required data and information regarding the local tourism industry would
be helpful and useful. It could offer advice and guidance for all tourism stakeholders
regarding the status of the industry and avoiding its harmful consequences. Additionally, it
will assist in the creation of the appropriate policies and measures in order to achieve the
transition from excess tourism into sustainable and responsible tourism in the island. Further
research should be focused on estimating various additional parameters related with
over-tourism in Crete during the recent years. A study on the social and environmental
carrying capacity of tourism in Crete indicating the limits of its growth should be
implemented. A preliminary study regarding the creation of a tourism observatory in the
island with the participation of all stakeholders should also be a priority in further research.
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