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General introduction
Deliverable 2.2 of SMARTDEST is a Technical Report providing a first outlook of the dimension
and spatial effects of tourism and related mobilities at regional level across the EU territory, of
the territorial trends of social unbalances which may configure exclusion of specific collectives,
and of specific contextual conditions which may be relevant boosting or mitigating factors in the
relation between the domains of tourism mobilities and social exclusion. These trends are
analysed taking 2018 as reference year (due to the completeness of data series), and looking at
their evolution over the past two decades, with a special emphasis on the breakthrough moment
of the 2008 financial crisis and the period of recovery that has taken off in different European
regions only from the mid-2010s.
As a Technical Report, this document is preoccupied with providing a selection of indicators
capturing key dimensions of the above-mentioned phenomena, which are mapped on the
European geography and briefly commented upon to highlight the key trends emerging from
each or transversally across these maps.
The different pieces collected here are the outputs of the three tasks T 2.2-2.3-2.4 of
WorkPackage 2 of SMARTDEST. Recalling their description in the original workplan:
T 2.2 Measuring and charting global mobilities and their spatial effects. This task tracks the
mobilities typified in T 2.1, charting their spatial effects. It also provides scenarios of evolution
in relation to the development of drivers and of the connection and anchoring infrastructure in
places. The categories of flows that will be measured and charted also in their interrelation are
i) people (domestic and international tourists, workers, new residents by age cohorts and by
macro-regions of origin), and ii) capital as foreign direct investments. This strand of research
relies on the collection and analysis of indicators from a variety of conventional sources (e.g.
Eurostat, Labour Force Survey, Urban audit, UN Habitat, etc.) and non-conventional sources
such as private data on FDI; and on quantitative methods which will allow classifying urban areas
where there is an observable association between the growth of tourism movement and the
deepening of social breeches of different types, to be captured at the finest scale (NUTS3 /
LAU2) at which harmonious data sets are available. This exercise yields an outlook of the
magnitude, historical evolution of tourism and associated mobilities and their spatial articulation
when touching down on places. Finally, this Task defines a consistent methodology for the
measurement of potential impacts on local resources (as in pressure ratios for tourism or share
of direct investment that is foreign, etc.). Consideration will also be given to a qualitative
assessment of the impact of mobilities on access to employment opportunity and resulting job
quality of those seeking to work in both the formal and informal tourism sectors.
T2.3 Classification, mapping and assessment of ‘smart destination’ projects across the EU and
its neighbourhood. In parallel to T 2.2, this task focuses on technology and its rooting in local
technological competence and SD initiatives. It consists of three different subtasks, which,
together, will define the technological landscape which could lead to an increase or a mitigation
of social imbalances.
ST2.3.1 charts the flow of scientific and technological knowledge related to the
development of smart cities and smart destinations, assuming that the capacity of a destination
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to absorb this kind of knowledge also depends on the extent to which it has accumulated
competence and know-how on the development and adoption of those technologies and it is
connected to the global network producing this know-how. In this sense, the ‘anchoring
infrastructure’ for technological mobility includes the social and knowledge infrastructure of
places. The data sources to be tapped into for this objective are patent databases and publication
databases, and DB about European projects on smart cities, smart tourism and smart
destinations. Based on these, it will possible to assess the geographical distribution, access and
flow of scientific and technical knowledge about smart destinations.
ST2.3.2 will assess the investments linked to smart city/destination initiatives and their
potential implications for mobility and urban/tourism management at a local level, as well as the
growing usage of mobile technology in daily life and during traveling which makes an essential
part of the ‘smartization’ of cities. The task includes of a desk review in two stages: (1) a review
of institutional (top-down) communication campaigns, published reports, media and social media
coverage, corporate communication and investment in tourist-oriented ICT infrastructure,
which will lead to a classification of the most interesting and impactful experiences of ‘smart
upgrading’ of tourism operations both locally and across urban Europe; (2) the mapping and
categorization of currently available mobile applications that contribute to the decentralization
of services and information, including of P2P services of accommodation, excursions and other
activities (bottom-up), as well as the usage patterns and impact of these technologies on the
behavior of permanent and temporary populations.
ST2.3.3 will collect information that help making sense of the uneven uptake of ICT and
other technological tools across the travel service sectors, so as to identify areas of
intensification and further development potential of inclusive smart tourism, also in terms of
geographical stratification.
T 2.4 Exploration of trends of social exclusion across the EU. This task first provides an analytical
framework including identify key variables and indicators to be considered in this project as
illustrating trends of socio-spatial exclusion that could be directly or indirectly related to the
visitor economy and the penetration of tourism mobilities in the daily life of EU citizens. The
task will consider variables related to household income and structure, housing tenancy, hometo-work commuting, gender inclusion, unemployment stratification by skills and age cohorts,
etc. All these variables will be compiled in time series at the relevant spatial scale. The data
sources for such variables and indicators will be probed in terms of pan-EU availability, quality
and geographical scale from EU sources (e.g. EUROSTAT regional statistics NUTS3, as well as
Urban Audit for the metropolitan or urban scale LAU2) and alternative sources (e.g. OECD,
UN Habitat) to be harmonised and integrated to a general project database. Due attention
would be paid for a proper gender focus in the designated statistics (INE, 2015; Munar et al.,
2015). Subsequently this task develops an analysis of urban exclusion and inequalities across
European regions. This will rely on standard geostatistical techniques, at NUTS3/LAU2 level, to
identify significant associations between local trends (high/low values of the key variables and
indicators.) and drivers charted in T 2.2 and T 2.3. With no ambitions at this stage to establish
cause-effect relationships, this analysis produces an urban typology, classifying places with the
most significant combinations of social exclusion (captured by individual indicators or factors
integrating groups of indicators, and their evolution) and indicators of the penetration of
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mobilities, indicating how significantly different situations in this relationship could be considered
for the subsequent tasks. This classification becomes then a key input to the identification of
relevant case studies where the analysis will dig deeper in subsequent work-packages. The
analysis also tracks the evolution of such associations in time through historical data series, to
assess the potential for causal inference and the flagging of significant cases as ‘hotspots’ for
subsequent stages of the research. The outputs from these subtasks will be collated into a
working paper to be included in D 2.2.
The approach, indicators selected, interpretation of the results flowing from these tasks have
been informed by the Scientific Report delivered as D 2.1 earlier on the project. Conversely,
the streams of evidence and results from these different sections will be collated and further
elaborated – also using alternative approaches and data sources, as well as insights from data
collected ‘from below’ at case study level – into a final Scientific Report from WP2 (due in March
2021) which provides a broad and integrated outlook at the territorial trends of tourism
mobilities, their associations with social exclusionary processes, and the potential role of
sociotechnical regimes of ‘smart’ as gamechanger in those relationships.
Hence, Section 1 of this deliverable collects the outputs of T2.2, providing a systematic outlook
at the dimension and ‘penetration’ of tourism and related mobilities as well as infrastructure of
transport and dwelling at regional scale.
Section 2 collects the outputs of T2.4, providing a first glance of spatial trends in relation to key
indicators that nuance processes of social exclusion and marginalisation.
Section 3 collates four papers flowing from the subtasks of T2.3, exploring relevant dimensions
of how technology ‘lands’ in specific places and is endorsed by the tourist industry with uneven
endogenous impacts. As such it does not have the same regional focus of the other two sections,
but rather provides insights on macrotrends and place-specific development which nevertheless
will be used for additional interpretations of the above.
Each such sections or subsections is introduced in its structure and methodology, and a synthesis
of key results is provided at the end. There are no ‘real’ conclusions to this document, which is
to be considered essentially a throughput to the next stages of the analysis, but a necessary one
in order to discriminate on key objects of analysis, flag out regional hotspots for some of the
key intertwined processes (to be explored at further depth and finer scale at case study level),
and also introduce an element of critique in regard to the use of mainstream indicators to
capture the social unbalances our projects wants to illuminate upon – something that emerges
for instance in the second section in relation to labour market statistics from LFS.
The
document
is
accompanied
by
a
database,
available
at
https://doi.org/10.5281/zenodo.4058290, which includes the indicators charted and mapped in
this report, through an elaboration of available datasets and sources some publicly available
through statistical agencies like Eurostat, some others acquired for this project from private
sources. This is work in progress, as we expect such indicators and the base datasets to be
revised in subsequent stage of the analysis, but is nevertheless delivered with the due metadata
structure as a publicly accessible repository.
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SECTION I - Measuring and charting global mobilities and their
spatial effects
Authors: EUR (Anna Bornioli, Susan Vermeulen, Giuliano Mingardo), URV
(Antonio Paolo Russo, Riccardo Valente, Fiammetta Brandajs, Alejandro
Gonzales Domingo)
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Introduction
This first report presents the results of Task 2.2. This research task elaborated a first
selection of indicators, which, through their mapping, give a first outlook of the uneven
territorial distribution of tourism mobilities across the EU and in its neighbourhood, and
their evolution. The key objective of this first part of Deliverable 2.2 is thus to provide a
base of territorial evidence on tourism and related mobilities that can be connected with
the insights from other two tasks in this WorkPackage, whose preliminary results are
included in this document as other two stand-alone sections.
The scale of this analysis (NUTS2) is dictated by data availability, as the majority of the
related statistics are only published or reliable at this scale. Thus some of the most
relevant territorial nuances for the topic under scrutiny are only partially tackled in this
report: for instance, the difference in trends between more or less urbanised regions, or
between inner central areas and peripheries, or more in general the focus on destinations
as opposed to administratively bounded regions that in general stretch much beyond the
space that are ‘mobilised’ by global flows. Yet, the fact that NUTS2 regions including
capital cities or first cities in the different countries generally correspond with their
metropolitan dimension, and that some of the most important tourist destinations (either
in absolute terms in relation to the dimension of tourist movement attracted or in relative
terms in relation to their geographical or population size) also have ‘functional regions’
that stretch to the NUTS2 regional dimension, is to some extent a guarantee that this
scale of the analysis is not meaningless. The inclusion of references in the maps for the
values assumed by indicators in some of the regions of membership of a list of top-20
tourist destinations in Europe (either in absolute or relative terms) provides further
orientation in this sense.
Following from the scientific conversations included in Deliverable 2.1 and informing the
analytic approach of this document, the tourism mobilities considered in this report
include both straightforward tourism – the movement of people registering at commercial
accommodation establishments, with the distinction between international and domestic
markets as the only one factor of stratification allowed by Eurostat statistics – and other
human and nonhuman mobilities which are to a high extent interrelated, dependent or
enmeshed with tourism mobilities. To this respect, it must be noted that we have included
an estimation of stays at short-term rentals (STR) mediated by digital platforms, using the
offer, capacity and occupation rates of Airbnb listings (acquired by the consortium from a
commercial provider). There is a degree of overlapping between the formal tourist supply
and the related demand data covered by Eurostat tourism statistics (varying from country
to country along with different regulations and systems of reporting STR into official
statistics) which impede adding up these data to provide a more accurate estimation of
tourism movements; yet the focus on STR in relation to ‘mainstream’ accommodation
supply and to the resident population, is considered here a relevant proxy of the
externalities (both positive and negative) that the literature associates to this system of
‘tourism dwelling’.
Among human mobilities, we have focused on migrations that could be variously
associated to tourism: the non-national component of the tourism sector workforce (as
included in LFS statistics); and four cohorts of migrants by age groups, which the literature
associates to place characteristics that are enmeshed with tourism attractiveness. Namely,
these are the ‘push’ factor of employment, recognising that the regional tourism sector
can be an important driver of inwards migration especially for the low-skilled younger
cohorts of working age adults; and the ‘pull’ factors of place amenities that are equally
attractive for the short-term mobilities of tourists (or specific segments) as for lifestyle
migrants, such as the older age cohorts of workers approaching retirement or the retired.
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We also made an effort (pending the publication of updated statistics) to scrutinise a
rising form of mobility highly enmeshed with tourism mobility systems, that of foreign
exchange students. We also looked at different transport systems, and specifically the
dimension of people using air and maritime transport, again, referring to scholarly
debate related with different aspects of pressure generated by these mobilities on the
local resource systems. Finally, for non-human mobilities, aside from the dimension of
the mobilities infrastructure, we have used data on capital mobility and specifically FDI
investment in mergers and acquisitions in the hospitality and real estate sectors.
All these dimensions of analysis have been composed in datasets from publicly
available statistics (from Eurostat), as well as other private sources specifically acquired
for this project. Subsequently, we have derived relevant indicators that measure such
mobilities against the local context, in terms of population, space or infrastructure:
thus shedding light on different degrees of ‘penetration’ of tourism and related
mobilities in local systems, and the social effects that are assumed to be directly or
indirectly associated to that.
The timeframe of this analysis is 2018 as the most recent reference year for ‘the
present’ (having the most complete datasets and territorial cover for the whole
European territory); in order to examine the time evolution of such indicators, we
provide rates of change, mostly on 2008, the year in which the global financial crisis
landed on most regional economies.
Our initial database included more than 2000 variables (between basic variables,
indicators, change rates indicators). After a process of scrutiny of the value of each of
them for the analysis, and also taking in consideration the completeness of territorial
data cover, we came up with a short list of around 70 indicators for inclusion in this
report, that have been mapped. The project database (also a publicly available product
as Open Data Pilot in this and subsequent deliverables) is anyway ‘in construction’ and
it might be expanded in subsequent stages of the analysis. The database is publicly
available at https://doi.org/10.5281/zenodo.4058290 .
Some of these indicators have been further recombined to elaborate regional
typologies which provide a sharper focus on certain territorial trends. These
elaborations used composite indexes (class membership of values taken by two
variables), clusters of 4 variables, or a more sophisticated PCA+cluster analysis which
first creates significant factors integrating groups of interrelated variables and then
clusters the according the values taken by each factor.
Each map included in this document is accompanied by a brief explanatory text,
identifying the main trends they illustrate (with specific references to regions that can
be considered ‘exemplary’ as belonging to the derived class memberships), and
mentioning any caveat or methodological complexity that the reader should be aware
of. As a technical report, the scientific elaboration of these results is kept to a
minimum, or any attempt to establish a relation of association or causation with the
results obtained in the other two reports included in this deliverable. Such scientific
elaboration will indeed be the object of Deliverable 2.3, expected for March 2021.
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The report is organised in two sections, related specifically to A) the dimension and
evolution of tourism and related mobilities and B) the weight or penetration of such
mobilities in relation to local resources, populations, and moorings such as
infrastructure of mobility, anchoring and dwelling. A principal component analysis
concludes the results section, attempting to put together the several components of
tourism and related mobilities and their penetration. The report concludes with some
final key points that summarise the main results.

The report has been elaborated by a team including researchers from two partners of
the SMARTDEST consortium, Erasmus University of Rotterdam-UPT (task leader) and
University Rovira i Virgili. The team of authors includes Anna Bornioli, Susan
Vermeulen, and Giuliano Mingardo for EUR-UPT; and Antonio Russo, Riccardo
Valente, Alejandro González and Fiammetta Brandajs for URV.
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Key results
• Tourism mobilities in absolute numbers (indicators and maps in Domain A.1) are
more intense in 2018 in coastal regions throughout Europe, but particularly in the
Mediterranean arc, and slightly more in the Western Mediterranean than in the eastern; in
mountain regions, and especially in the Alpine arc; in highly urbanised regions and
especially the capital city regions and regions including the largest cities in each countries.
The situation of rural regions is patchy for a question of scale, however rural regions in
the proximity of highly urbanised regions score better to this respect. The situation of
average duration of stay reflects that some regions with lower levels of attraction of
tourism flows are able to ‘retain’ tourists for a longer time, which hints at a relatively
more sustainable footprint; at the same time, they tend to be more dependent on
international markets, which is an element of vulnerability.
• Taking in Short Term Rentals, it can be seen how this form of tourist accommodation
(not accounted for in official statistics and only to a certain degree overlapping with those)
is again highest in coastal regions and urban regions, especially in the south of Europe and
Denmark, although the specific situation of each country resents highly of nation-specific
(and in some cases also of region-specific) regimes of regulation.
• The indicators and maps in Domain A.2 present an outlook of sustained growth of
tourism mobilities ‘landing’ on European regions in the period 2008-2018, both in
terms of arrivals and overnight stays. In terms of evolution over the 2008-2018 period,
although absolute growth figures show a further ‘intensification’ of tourism mobilities in
the most attractive / mature destination regions (cities and coastal regions mainly), in
relative terms the growth rates of peripheral and predominantly rural regions is higher –
nuancing a process of ‘catching up’ of regions that were less attractive as tourist
destinations in the early 2000s. Standing out are regions like Iceland and the Coastal
region of Croatia, which registered some of the highest growth rates of both arrivals and
overnight stays over the last decades, while conversely non-capital city regions in
Scandinavia, central-southern Italy, Ireland and the inland regions in Spain are those whose
growth rates have been most moderate (and negative in some cases).
• Another interesting divide is noted between regions that have grown more reliant on
international markets in this period (the UK, the Netherlands, Latvia, and then
Greece, Spain, and almost the whole of Italy), while France, Ireland, the north of Germany,
Lithuania, and many regions in the east – Poland and Romania mainly – have seen their
domestic market growing faster.
• Cities, and in particular capital city regions and the NUTS2 regions of membership of the
largest cities in Europe, have had a sustained dynamic of growth over the 2008-2018
decade, favoured by optimal accessibility, the further expansion of transport
infrastructure, a sustained flow of FDI in the tourism and real estate sector, and possibly
also the higher attractiveness for cultural tourism (reflected by the distribution of tourism
‘stars’ in Map B.2.2) which is a market with a favourable evolution. Possibly, an important
factor is also played by the enmeshment with other migration flows makes such urban
areas more diverse and culturally attractive.
• This trend is even stronger in the most urbanised regions which are also coastal regions,
especially in the Western Mediterranean arc, although in relative terms, ‘urban’ tourism
grows faster in the less densely urbanised regions of the East and the periphery but also in
some rural regions in the core (another process of catching up at play). It thus seems that
6
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less urbanised regions are ‘buying’ tourism development trends from more established
destinations, reinforcing the promotion of smaller urban areas as attractions for visitors.
• The most urbanised regions are indeed hotspots of migration flows. While the
map of crude migration arguably resents considerably of the migration wave over the last
decade, our indicators of net migration by age cohorts allows seeing some patterns in
migration scores that could be associated to specific drivers enmeshed with tourist
regional profiles, and especially a certain attractiveness of mature destination regions for
the younger cohorts (arguably moved to a higher degree by buoyant job markets in the
post-crisis landscape, or by educational opportunities for the youngest study-age cohorts)
and instead a greater attractiveness of less developed destinations for older ‘lifestyle’
migrants, which might also be interrelated with ‘return’ migration of the retired in their
places of origin.
• Tourism pressure indicators provide quite a different picture whether this is measured
in relation to space, or in relation to the size of the resident population. The former
indicator tends to highlight the weight of tourism in smaller regions – capital city regions
but also coastal regions subject to intense flows (like Veneto and Croatia’s coast and in
general the whole Western Med arc) stand out to this respect. The latter tend to highlight
regions that are relatively less populated or urbanised. Thus again some of the less
urbanised coastal regions but also the main rural destination regions, mountain regions, and
regions in the European periphery. Mediterranean island regions feature prominently in
both indicators.
• Anyway it is measured, tourism pressure is increasing almost anywhere in Europe
(space obviously remaining the same, while resident population varies only marginally). In
terms of pressure on space, tourism mobilities have intensified over the 2008-18 period
mostly in the East and NW of Europe (along with general growth trends), reaching the
highest levels in the Western Mediterranean and Eastern Adriatic coastal and island
regions, with growth rates that are generally higher in coastal and rural regions than in the
most urbanised regions – which may have already met some kind of saturation point. In
terms of pressure on the population, we see high growth rates both in coastal and in rural
regions, and in the east and periphery higher than in the west, however some of the most
urbanised regions (capital cities especially in the north and east) still grow more intensively
that their immediate proximity.
• Tourism specialisation as concentration of jobs in the tourism sector highlights the
strong overreliance on tourism of the south of Europe and, remarkably, the UK, plus
almost any capital city region in Europe, a remarkable fact given that although urban areas
have been seen to overperform in terms of tourism attractiveness and intensity/pressure,
they also should have the most diversified economies. On the other hand, although the
data on workforce non-nationals has large data gaps, we can see that this measure of
workforce migration matches to some extent the tourist attractiveness of regions (with the
exception of Germany), with highest shares of non-nationals especially in regions that are
most attractive and most oriented to the international market (Western-Med and capital
city regions primarily). Tourism sector migrant workers, however, have grown most in the
core and in Scandinavia that in the most specialised destination regions over the last 5
years.
• The Principal Component Analysis and the related clustering of regions according to four
factors of specialisation in mobilities, namely tourists, Airbnb-style dwelling, senior
‘lifestyle’ migration and younger migration allows classifying EU regions in 4 groups;
however we can also identify singular regional ‘hotspots’ where different drivers of mobility
may be overlapping and enmeshing.
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Methodology
The main objective of this task was to measure and charting global mobilities and their
spatial effects. Therefore, spatial data at European level was needed to execute this
task. The criteria used to select the data were:
- Employing the smallest geographical scale possible
- Covering the EU territory
- Covering the years 2008, 2013, 2018 in order to map the changes over time.
I. NUTS2 classification
Based on the criteria, we chose to use data on a NUTS2 classification, mainly because
tourism data was not available on a smaller geographical scale for Europe as a whole.
The NUTS2 classifications allows to show patterns on a European level, however
there might be differences within a NUTS2 region. We used the NUTS 2016
classifications, which contains 281 European regions. A NUTS2 region has a minimum
population 800.000 inhabitants and a maximum of 7 million inhabitants. Large cities like
London are divided into multiple NUTS2 regions.
II. Data sources
The base of this project are EUROSTAT data sources. We used the package
“eurostat” in R to automatically extract the data of EUROSTAT (Lathi et al. 2017).
We have selected the following datasets as important EUROSTAT datasets:
•
•
•
•
•
•

nama_10r_2gdp (GDP)
demo_r_pjangroup (Population)
demo_r_magec (Deaths)
ilc_peps11 (People at risk of
poverty)
demo_r_gind3 (Migration)
tran_r_avpa_nm (Arrivals by air)

tran_r_mapa_nm (Arrivals by maritime
transport)
tour_occ_ni2 (Overnight stays)
tour_occ_arn2 (Arrivals)
tour_cap_nuts2 (Number of
establishments, bedrooms and bedplaces)
tour_occ_nin2d (Overnight stays in urban
areas)
med_to13 (Tourism data of Israel)

•
•
•
•
•
•

These datasets are the base for our main NUTS2 dataset. Next to data, we use the
following sources:
•
•
•

•
•
•
•

AirDNA (Airbnb data)
LFS (Labour Force Suvey)
EU-SILC (European Union
Statistics on Income and Living
Conditions)
Zhepyr (Foreign Direct Investments)
ATTREG (Tourism Attractions)
ESPON (Multimodal Accessibility
Index)
Erasmus+ (Student data)

•
•
•

SORS (Nights spent & arrivals in
Serbia)
CSO (Nights spent & arrivals in
Ireland)
CruiseMed (Cruise Data)
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III. Overnight stays & arrivals
Our two most important data sources were arrivals and overnights stays per NUTS2
region. Therefore, we wanted to have these datasets as complete as possible. Data
were missing in regions located in UK, Ireland, Scotland, Albania and Serbia. To solve
this problem, we applied the following techniques:
Data obtained from national/regional sources:
For Serbia, this data was available at NUTS2 level in NUTS2 classifications from 2010
to 2020. This was monthly data, therefore we aggerated it to yearly data. For Ireland,
this data was available in counties from 2010 to 2018. There were 6 counties, which
belonged to two NUTS2 regions. Hence, we divided total arrivals and nights spent
into smaller parts aggerate into the correct NUTS2 levels based on km2 surface. For
Albania and the parts of the UK, namely Scotland we did not find any suitable data
which we could use as a base.
Growth factors
First, we applied the new base numbers for Ireland & Serbia. However, since there
was still some missing data, we compiled a growth factor using three different
sources. The growth factor is composed in an ordered way. Therefore we first
applied method; if there was no data available, we went to method 2; and at last
resort to method 3. For arrivals and nights spent, we have growth factors three
categories: total, domestic & foreign, thus six categories in total. We have applied
the collected data to the matching category.
• Method 1.
National tourism growth (tour_occ_ninat, tour_occ_arnat &
tour_occ_ninatd)
• We used the national growth factors for arrivals and overnight stays using
the same classifications (domestic, foreign and total) as the data on NUTS2
level.
• Method 2.
Growth factors in the UK
• We used the national growth factors of Visit Britain for arrivals and
overnight stays using the same classifications (domestic, foreign and total) as
the data on NUTS2 level.
• Method 3.
Yearly GDP as growth factors
• After applying the growth factors above, we will use the national GDP as a
growth factor.

After composing the growth factors, we applied them. Since there were mostly gaps
in the data, we only calculated “new data”. It can be the case that there is data for
2010 and 2016, and the years between missing. We only calculated the missing years.
First, we applied the growth factor backwards, so if we had data for 2016 and not for
2015, the data of 2016 was used to calculate 2015 data. After all the iterations were
completed, there was still some missing data for 2018. Therefore we applied the
growth factor forwards, the data of 2017, became the base to calculate the years
2018.
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United Kingdom
Trends in overnight stays and arrivals regarding the UK should be taken with caution.
This is because for the UK, data on arrivals and overnight stays from 2013 to 2018
were missing (except for 2015 & 2016). The years 2015 and 2016 show an enormous
increase in the data, compared to countries with similar overall tourism numbers. The
growth factor was based on Eurostat and Visit Britain, but was estimated on the 2015
& 2016 data for the years close to 2015 & 2016. The graph shows the high increase.
Tourism statistics in the UK might be for these two years are somehow deviant from
the norm, due to two external events that have affected the tourism industry. First,
the 2012 London Olympics – which have contributed to an exponential increase in
tourism arrivals and overnight stays1 – and second, the 2016 Brexit Referendum and
fall of the Pound Sterling – which might have had an impact on 2017 arrivals in the
UK2.
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IV. Data at city level
For some data sources, such as student data, cruise data, FDI data, we have received
the data at city level. First, these cities names were cleaned and harmonized.
Afterwards, we geocoded the cities with the Overpass API of Openstreetmap. For
the cities which did not automatically got geocode, due to the name or the spelling of
the city/port, a manual check was executed. The cities were then aggerated into
NUTS2 regions.
1 https://www.telegraph.co.uk/finance/newsbysector/retailandconsumer/leisure/10245796/UK-tourism-hits-record-12-

months-after-Olympics.html
2 https://www.ons.gov.uk/peoplepopulationandcommunity/leisureandtourism/articles/traveltrends/2018
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V. Data based on previous NUTS2 classifications
If a data source was based on an older version of NUTS2 classifications, we manually
checked the renaming. If two regions were merged together, we checked for same
values, if this was not the case than data was missing for these region. The same
accounts for boundary shifts. If regions split into multiple regions, the same value has
been given to these multiple regions. This technique is applied to all regions which
used an older NUTS classification system.

VI. Israel

Israel doesn’t officially have NUTS2 typology, but since Jerusalem is one of the case
study cities, we have included Israel in our maps. We have given Israel a NUTS2 code
in order to combine data easily. The NUTS2 ID for Israel is equal to the ISO-code
name. The arrivals and nights spent are collected by EUROSTAT for Israel as well,
however these are stored in another dataset and are expressed in thousand.
Therefore we applied a growth factor of 1000 to harmonize the data.

VII. Principal component analysis and cluster analysis
Principal component analysis (PCA) was implemented to reduce 12 measures of
tourism and mobility to a few meaningful factors. The 12 variables are listed below:
1. Total number of active listings [AIRBNB_ACTIVE_LIST]
2. Overnight stays for active airbnb's [AIRBNB_ACTIVE_LIST_OVERNIGHT_STAYS]
3. Proportion of foreign arrivals at tourist accommodation establishments compared
to total arrivals [ARR_PROP_FOR_TOT_I551_I553_cg]
4. Total arrivals at tourist accommodation establishments (hotels; holiday and other
short-stay accommodation; camping grounds, recreational vehicle parks and
trailer parks) [ARR_TOT_I551_I553]
5. Average duration of a visit at a tourist accommodation establishment
[AVG_DUR_TOT_I551_I553_cg]
6.
Location
Quotient
of
Tourism
Workforce
Concentration.
[LFS_LOCATION_QUOTIENT]
7. Percentage of workers in tourism sector on the total volume of employed
[LFS_SHARE_TOURISM_JOBS]
8. Tourism pressure
9. Net migration rate (x 1,000) of the 15 - 24 years old age cohort over a period of 5
years [MIGR_NET_RATE_5Y_AGE_15_24]
10. Net migration rate (x 1,000) of the 25 - 49 years old age cohort over a period of
5 years [MIGR_NET_RATE_5Y_AGE_25_49]
11. Net migration rate (x 1,000) of the 50 -64 years old age cohort over a period of 5
years [MIGR_NET_RATE_5Y_AGE_50_64]
12. Net migration rate (x 1,000) of the 65 - 79 years old age cohort over a period of
5 years [MIGR_NET_RATE_5Y_AGE_65_79].
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We run a test using data from the edition 2018 of the LFS. A pre-processing step
involved the standardization of the variables, and z-scores were used to run two tests
using PCA with orthogonal rotation (varimax). In a subsequent stage, the extracted
components have been used as latent variables for subsequent mapping. To this end,
the components were converted into regression factor scores (RFS). RFS are
standardized measures; therefore, a score of 0 on a factor means that the
corresponding NUTS’ ratings is close to the average for the sample. Similarly, a
negative score means that the NUTS regions gave lower than average importance
ratings and vice versa. Finally, the k-means clustering technique was adopted for
discovering clusters within the data using RFS. Parameter k=4 was used to isolate four
clusters.

VII. Trends in the main urban destinations
Our analysis also looked at trends in the European cities with highest numbers of bednights and intensity ratios (Table 1 below). These regions are displayed below. Every
map sheet also includes a table displaying trends in the NUTS2 regions where the top
20 European city destinations are located.
Table 1: EU cities with highest levels of arrivals
Total arrivals Arrivals per
√km2 (2018)
City
NUTS2 region name
Country (2018)
Amsterdam Noord-Holland
NL
31.565.240,00
524.393,18
Barcelona
Cataluña
ES
81.801.654,00
450.612,71
Berlin
Berlin
DE
32.679.129,00 1.132.191,56
Budapest
Budapest
HU
10.405.424,00
421.687,03
Edinburgh Eastern Scotland
UK
NA
NA
Florence
Toscana
IT
47.618.085,00
323.813,46
Hamburg
Hamburg
DE
14.483.077,00
455.373,41
Lisbon
Área Metropolitana de Lisboa PT
18.952.206,00
329.385,14
Ljubljana
Zahodna Slovenija
SI
8.172.182,08
91.799,89
London
Inner London – West + East UK
63.526.357,37
Madrid
Comunidad de Madrid
ES
31.112.617,34 2.260.895,55
Milan
Lombardia
IT
27.626.044,00
295.688,38
Munchen
Oberbayern
DE
39.115.354,00
248.874,03
Paris
Ile-de-France
FR
39.838.583,00
305.156,88
Prague
Praha
CZ
86.005.403,00
788.745,43
Rome
Lazio
IT
18.249.084,00
758.765,12
Stockholm Stockholm
SE
36.684.847,00
277.592,35
Turin
Piemonte
IT
14.548.466,00
160.612,13
Venice
Veneto
IT
15.100.768,00
95.285,31
Vienna
Wien
AT
69.229.094,00
519.416,14
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VIII. Issues with the LFS and EU-SILC maps
The maps based on LFS and EU-SILC data display NUTS2 classification and data.
However, for some countries the data refer to NUTS1 level; for LFS maps, these
countries are: UK, Austria and parts of Germany. Data for the Netherlands are
missing. For EU-SILC, the countries with NUTS1 classification are Austria, Belgium,
Bulgaria, Croatia, Denmark, Greece, Ireland, Italy, Norway, Poland, Romania, Serbia,
Sweden, and United Kingdom. Figures I and II below displays the availability of LFS and
EU-SILC data and their geographical scale.
Figure I

Figure II
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Structure of the results section:
The report is organized into 6 subsections, responding each to research questions
previously identified in D2.2. as relevant insights for the SMARTDEST project at the
pan-EU scale:
A: Tourism-related mobilities and their evolution:
A.1. Which tourism mobilities, of different nature (people; objects/carriers) and
originated at different scales, ‘land’ in specific places in the EU territory?

A.2. How have these mobilities and ‘landings’ evolved over time?
A.3. What are the dimensions of other human mobilities such as migrant workers,
life-style migrants, students, etc., that are enmeshed with the attraction and retention
of tourism mobilities in specific places or type of places? What has been the evolution
of these associations?
A.4. What are the dimensions of the mobilities of foreign capital investments that have
an important role in the gentrification of cities?
B: Infrastructure of tourism mobilities, moorings and immobilities:
B.1. What is the dimension of tourism and related mobilities in relation to:

• the space at destinations?
• the local community?
• the local job markets and structure of the workforce?
B.2. What is the dimension / capacity of the main ‘moorings’ that allow the anchoring
and dwelling of tourism mobilities to destinations, such as transport connections,
hotels, apartments, tourist sites (e.g. events venues, landmarks, etc.)?
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Domain A.1.
Tourism mobilities
Which tourism mobilities, of different nature (people;
objects/carriers) and originated at different scales, ‘land’ in
specific places in the EU territory?
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Tourism mobilities: arrivals
Map A.1.1
Arrivals at tourist accommodation establishments (2018)
Map A.1.1

Table A.1.1: Arrivals at tourist
accommodation establishments (2018)
Nr of arrivals

Top EU destinations
included in NUTS2
regions

<2.5 million

-

2.5-5 million

Budapest

5-10 million

Lisbon

10-20 million

Madrid

20-30 million

Barcelona

>30 million

Paris

Methodological Note:
Missing data: Regions of France, Scotland &
Serbia.
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of nights
spent, this is used a growth factor. If not,
available we applied a growth statistic of
nights spent of the Visit Britain dataset. If
data was still missing, we applied the national
GDP as a growth factor.
Sources: EUROSTAT (tour_occ_arn2; tour_occ_arnat; naida_10_gdp); Visit Britain (IPS
Survey; GB Survey); SORS (Tourists arrivals - monthly data)

Variable name:
ARR_TOT_I551_I553_added_cg

Arrivals capture sheer numbers of people (not ‘stays’ or permanencies). It is an interesting indicator
insofar it is associated with the impacts of mobility on a personal basis (e.g. environmental, but also the
cultural stress for resident and ‘slow’ populations of facing different people in their everyday
livelihoods).
This map in itself is not surprising – regions that are traditional holiday destinations attract more
arrivals (more people). Note the strength of the Western Mediterranean and Alpine arcs, and of the
regions including the main urban tourism destinations – London, Paris, Amsterdam, etc.

Looking at the top 20 EU destinations, most cities registered between 10 and 20 million arrivals in 2018.
The NUTS2 region Paris stands out with more than 40 M arrivals, while London (whose metropolitan
region is divided into 5 different NUTS2) accounts for 21.5 M; in a similar league, are Catalonia (25.2
M), Andalusia (22,8 M), and Veneto (19.5 M), al regions that have important urban destinations but also
established coastal resort areas.
The regions of capital cities such as Amsterdam Berlin, Rome and Madrid all feature in the 10-15 M
range while the regions of Prague, Stockholm, Lisbon, Vienna and Athens feature in the 5-10 M range.
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Tourism mobilities: overnight stays
Map A.1.2
Nights spent at tourist accommodation establishments (2018)
Map A.1.2

Map A.1.2

Table A.1.2: Nights spent at tourist
accommodation establishments (2018)
Nights spent

Top EU destinations
included in NUTS2
regions

<5 million

-

5-10 million

Ljubljana

10-20 million

Prague

20-40 million

Munich

40-60 million

Florence

60-80 million

Venice

>80 million

Barcelona

Methodological Note:
Missing data: Regions of France, Scotland,
Serbia.
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of nights
spent, this is used a growth factor. If not,
available we applied a growth statistic of
nights spent of the Visit Britain dataset. If
data was still missing, we applied the
national GDP as a growth factor.
Sources: EUROSTAT (tour_occ_nin2; tour_occ_ninat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists arrivals - monthly data); CSO (TMA18, HS071)

Variable name:
NIGHT_TOT_I551_I553_added_cg

Compared to the previous one, this map is more interesting from the point of view of social impacts
because stays equate with money spent at destination (benefits, jobs, positive externalities) and
pressures on local society and assets (costs, negative externalities).
Again, the map in itself is not surprising – regions that are traditional holiday destinations attract more
nights spent. However compared with the previous map, some regions emerge which were not
ranking among the first in the previous ones and are mainly coastal resort regions typically attract
long-stayers, like the Canary and Balearic island regions in Spain, respectively hosting 100M stays in
2018 and 70M. The Croatian coastal region (84.6M), the region of Antalya (62.8M), the ProvenceAlpes-Côte d’Azur (54.7M) and Rhône-Alpes (50.9M) regions of southern France Southern Ireland
(51.1M), and the Valencian community (49.2M) also make it to the top 15 list of regions together with
the region of Paris, Veneto, Catalonia and Andalusia by overall number of stays. The list is headed by
the 5 NUTS2 regions of London which all together count for 124M stays.

Looking at city trends, Barcelona, London, Paris, and Venice registered more than 60 million overnight
stays in 2018. It is also worth noting that the top 20 European destinations all had a minimum of 5
million overnight stays in 2018.
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Tourism mobilities: duration of stay
Map A.1.3
Average duration of a stay at tourist accommodation establishments (2018)
Map A.1.3

Table A.1.3: Average length of stay
Map
A.1.10

Average
stay

Top EU destinations
included in NUTS2 regions

<2

Madrid

2-3

Amsterdam

3-4

Florence

4-5

-

5-6

-

>6

-

Methodological Note:
A national growth factor is applied to the NUTS2
regions which have missing data. If there is a
national growth statistics of arrivals/night spent,
this is used a growth factor. If not, available we
applied a growth statistic of arrivals or nights
spent of the Visit Britain dataset. If data was still
missing, we applied the national GDP as a growth
factor.
Sources: EUROSTAT (tour_occ_arn2;
tour_occ_arnat; tour_occ_nin2; tour_occ_ninat;
naida_10_gdp); Visit Britain (IPS Survey; GB
Survey); SORS (Tourists arrivals - monthly data;
Tourist overnight stays – monthly data); ; CSO
(TMA18, HS071)
Variable name:
AVG_DUR_TOT_I551_I553_cg

Works like Gössling et al (2018)1 suggest that short stays are less sustainable: at equal number of stayspresences, if the turnover of visitors is higher, there are more costs (first of all environmental)
associated. Thus one way to mitigate environmental stress generated by tourism is to convince visitors
to lengthen their stays (in other words, to reduce tourism mobilities) which is a classic recipe of
destination management, and that this is easier when you travel closer to home (thus, a motive for
taxing longer haul travel). This map is associated to the previous two, and indicates regions that at
similar conditions of attractiveness have a better outlook in terms of ‘global sustainability’ (for the
arguments set out in Map A.1.1). With the exception of London in this map, urban tourist destinations
generally display duration rates lower than vacational destinations (in coastal and mountain regions).
Note the lower duration of stays in decidedly rural destination regions (centre of Spain and France, most
of Scandinavia). Northern Ireland is quite surprising as the region ranking highest for av. length of stay
(10 days). In the Mediterranean, Calabria, the Ionian, Dodecanese and Balearic island regions, Cyprus,
Algarve and Valencia feature particularly well to this respect.
From a methodological point of view, it is important to note that the average stay is on records at
individual accommodation establishments, rather than the duration of an entire trip. Visiting several
accommodation establishments within one trip will still result in a relatively low average duration of stay.
Gössling, S., Scott, D., & Hall, C. M. (2018). Global trends in length of stay: Implications for destination management
and climate change. Journal of sustainable tourism, 26(12), 2087-2101.
1
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Tourism mobilities: number of stays and length of stay
Map A.1.4
Regional typology according to attractiveness and length of stay
Map A.1.4

Table A.1.4: Regional typology according
to attractiveness and length of stay

Typology

Top EU
destinations
included in NUTS2
regions

Attr: --; LoS:-Attr: -; LoS:-

Map
A.1.4

Attr: -; LoS:+

Turin

Attr: +; LoS:+

Rome

Attr: ++; LoS: -

Florence

Attr: ++; LoS:++

London

Methodological Note
Missing data: Ireland, Scotland & Serbia
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of nights
spent, this is used a growth factor. If not,
available we applied a growth statistic of nights
spent of the Visit Britain dataset. If data was
still missing, we applied the national GDP as a
growth factor.

Sources: EUROSTAT (tour_occ_nin2; tour_occ_ninat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists arrivals - monthly data); CSO (TMA18, HS071)

The typology is based on:
Attractiveness: stays per 1,000 inhabitants
LoS: length of stay at accommodation
establisments
Variable name:
COMB_NIGHT_TH_POP_AVG_DUR

This map elaborates further on the relation between attractiveness (measured in stays per
1,000 head of pop.) and length of stay. Regions are ordered for the quartile of membership
of these two indicators in 2018. As mentioned before, at higher attractiveness levels,
regions that attract for shorter periods have a worst sustainability profile.
In general, more ‘urbanized’ regions (ie with large cities that are urban tourism
destinations) perform worse than ‘coastal resort’ areas. But see for instance differences in
the Mediterranean arc, where for instance Catalonia (that has a strong ‘urban’ component
in its destination profile owing to the presence of Barcelona, but also a less residential
profile of visitors in its coastal areas) performs worst than Valencia, Cyprus or the
Algarve.
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Tourism mobilities: international character
Map A.1.5
Proportion of nights spent by international visitors at tourist accommodation
establishments (2018)
Map A.1.5

Map
A.1.3

Sources: EUROSTAT (tour_occ_nin2; tour_occ_ninat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists arrivals - monthly data); CSO (TMA18, HS071)

Table A.1.5: Proportion of nights spent
by international visitors at tourist
accommodation establishments (2018)
% of
international
nights

Top EU destinations
included in NUTS2
regions

<15%

-

15-30%

Hamburg

30-45%

Turin

45-55%

Madrid

55-70%

Venice

70-85%

Vienna

>85%

Budapest

Methodological Note:
Missing data: Regions of France, Scotland
& Serbia
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of
nights spent, this is used a growth factor. If
not, available we applied a growth statistic
of nights spent of the Visit Britain dataset.
If data was still missing, we applied the
national GDP as a growth factor.
Variable name:
NIGHT_PROP_FOR_TOT_I551_I553_cg

This map displays the share of international visitors over the 2018 overnight stays. First of all it
indicates regions that are more skewed on international tourism, therefore they potentially earn more
from tourism (especially for regions in the south) but they are also more exposed to international
fluctuations and they could be less ‘resilient’. Secondly they indicate which regions are at a relatively
higher risk of ‘cosmopolisation’ and gentrification, even though finer-scale data are needed to test this.
It emerges that coastal regions and regions with main urban tourism destinations are relatively more
international-oriented while inner and rural regions tend to be more domestic. Exceptions are
mountain regions, regions in the north of Italy and Austria, and continental Greece. Small countries
Lichtenstein, Malta, Luxembourg are (trivially) strongly oriented to international tourism. Interesting
situations are found in Ireland (mostly rural but internationally-oriented, possibly a special character of
Irish tourism) and the Baltic countries. Germany is globally strongly oriented to the domestic market,
as the inner regions of France, Spain, the UK except London and the south, and most of the eastern
countries with exception of capital city-regions.
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Tourism mobilities: number of stays and internationalisation
Map A.1.6
Regional typology according to attractiveness and specialization on international market
Map A.1.6

Table A.1.6: Typology of attractiveness
and internationality

Typology

Top EU
destinations
included in NUTS2
regions

Attr: --; InTour:-Attr: -; InTour:Attr: -; InTour:+

Turin

Attr: +; InTour:+

Madrid

Attr: ++; InTour: -

Hamburg

Attr: ++;
InTour:++

Amsterdam

Methodological Note:
Missing data: Regions in France, Scotland
& Serbia
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of
nights spent, this is used a growth factor. If
not, available we applied a growth statistic
of nights spent of the Visit Britain dataset.
If data was still missing, we applied the
national GDP as a growth factor.

Sources: EUROSTAT (tour_occ_nin2; tour_occ_ninat; naida_10_gdp); Visit Britain (IPS Survey; GB
Survey); SORS (Tourists arrivals - monthly data); CSO (TMA18, HS071)

The typology is based on:
Attractiveness: stays per 1,000 inhabitants
IntTourism: % of international tourism

Variable name:
COMB_NIGHT_TH_POP_PROP_FOR_TOT

This map elaborates further on the relation between attractiveness (measured in stays per 1,000
head of pop.) and orientation to the international market. Regions are ordered for the quartile of
membership of these two indicators in 2018. As mentioned before, at higher attractiveness levels,
regions that are more dependent on international tourism are generally performing better in term
of economic impacts but are also more vulnerable to shocks and more at risk that tourism
pressure generates exclusion for the local population.
Interesting differences emerge in the Med arc (Catalonia and the Balearic Islands more exposed
than Valencia or Andalusia; Sardinia, Veneto, Tuscany and Lazio more than the Southern regions of
Italy). The coastal areas in Greece and on the Black Sea, Iceland and mountain regions especially in
the eastern Alpine arc (between Italy, Austria, and Slovenia) stand out as very attractive and very
exposed regions.
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Overnight stays in cities
Map A.1.7
Overnights stays in densely populated areas (degree of urbanization is I)
MapA.1.1
A.1.7
Map

Table A.1.7: overnight stays in densely
populated areas (2018)
Stays (millions)

Top EU destinations
included in NUTS2
regions

0-5

Ljubljana

5-10

-

10-20

Lisbon

20-40

Madrid

40-50

-

50-70

London*

*Figure for London is the sum of the two
NUTS2 regions Inner London West and
East.
Methodological Note:
Missing data: Ireland, Scotland, Switzerland,
Albania, Serbia, Montenegro
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of nights
spent, this is used a growth factor. If data was
still missing, we applied the national GDP as a
growth factor.
Variable name: NIGHT_TOT_I551_I553_CITY
Sources: EUROSTAT (tour_occ_nin2d; tour_occ_ninatd; naida_10_gdp)

This map displays the number of overnight stays in the territories categorised as densely populated
areas
(e.g.
cities)
by
Eurostat’s
Degree
of
urbanisation
(DEGURBA)
(see
https://ec.europa.eu/eurostat/web/degree-of-urbanisation/background).
In the maps, each NUTS2 region colour code represents the number of overnight stays spent in each
region’s cities. This map illustrates that, when it comes to cities, there seems to be an ‘urban
problem’ with the intensity of tourism mobility in capital city-regions, in regions in the Western
Mediterranean arc, parts of Germany and the UK. In the Eastern regions, it seems that tourism flows
are extremely concentrated only in the capital city regions. This might suggest that the eastern
capitals are the cities in which there is much more reliance on (mainly international) tourism.
The city trends table shows that the range of tourism overnight stays in the regions where the top
EU city destinations are located is wide.
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Stays at Airbnb
Map A.1.8
Number of overnight stays at Airbnb (2018)
Map A.1.8

Map
A.1.6

Table A.1.8: Number of overnight stays
at Airbnbs (2018)
Overnight
stays

Top EU destinations
included in NUTS2
regions

<2.5 million

Ljubljana

2.5-5 million

Vienna

5-10 million

Prague

10-20 million

Lisbon

20-30 million

Barcelona

>30 million

Paris

Methodological Note:
The product of reserved days in a year and
the maximum number of guests allowed is
calculated for each active listing on Airbnb.
This is aggerated per NUTS2 region.
Variable name:
AIRBNB_ACTIVE_LIST_OVERNIGHT_STAYS

Sources: AirDna

This map provides an outlook of the popularity of destination for travellers who opt for Short-Term
Rentals (STR), using data from listings in Airbnb, the most popular commercialisation platform, and
possibly some other cultural and urban factors – namely propensity to offer in Airbnb and amount of
urbanized territory, but it also reflects different regimes of regulation of Airbnb.
This map shows a similar pattern to ‘overnight stays” (A.1.2) with a stronger profile as attractive
regions in the Western Mediterranean arc plus almost the whole of France. Therefore the pressure of
Airbnb should be examined further at national, subregional and case study level. Since regimes highly
differ from region to region, most countries, in any case, have ‘favourable’ regulation regimes, while
some cites like Barcelona and Berlin or regions like Alto Adige (a very touristy region where Airbnb is
almost forbidden). While Airbnb is Airbnb is possibly the largest STR platform, there exist additional
similar services. So, the phenomenon of STR is even more intense than the map suggests.
It is worth noting that in some countries there is a high percentage of missing data on location. These
Airbnb establishments have been discarded and are not included in the map above. Therefore it might
be the case that in some regions the Airbnb overnight stays are underrepresented in this map.
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Air arrivals
Map A.1.9
Arrivals by air (2018)
Map A.1.9

Map
A.1.7

Sources: EUROSTAT (tran_r_avpa_nm)

Table A.1.9: Arrivals by air (2018)

Arrivals

Top EU destinations
included in NUTS2
regions

<5 million

Ljubjiana

5-10 million

Edinburgh

10-20 million

Berlin

20-30 million

Rome

30-40 million

Amsterdam

>40 million

Paris

Variable name: AIR_TOT_TPAS_ARR

This map is interesting as it signals destinations that are more dependent on air travel. These can
be loosely interpreted as subject to higher (local) environmental stress and less resilient to air
mobility disruptions. As expected, in this map all the most urbanized regions stand out, as regions
with main urban tourism destinations and capital cities.
However, it is important to note that arrival data also include transfer passengers. For this reason,
in Map A.I.7 the hubs of the major European airlines are clearly visible, e.g. the hubs of various
airlines, such as London, Paris, Frankfurt, Rome, Milan, Madrid. These “arrivals” are highly likely to
partially be transfer passengers who travel further to destinations inside or outside Europe.
Therefore it is hard to interpret this map exclusively as a representation of destinations that are
more dependent on air transport. At the same time, we do observe that islands have a relatively
high number of arrivals compared to regions on mainland Europe.
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Maritime arrivals
Map A.1.10
Arrivals by maritime transport (2018)
Map A.1.10

Map
A.1.8

Sources: EUROSTAT (tran_r_mapa_nm)

Table A.1.10: Arrivals by maritime
transport (2018)

Arrivals

Top EU
destinations
included in NUTS2
regions

<100 thousands

-

100-500 thousands

Hamburg

0.5-1 million

Amsterdam

1-5 million

Barcelona

5-10 million

Florence (Toscany)

>10 million

Stockholm

Variable name: MAR_TOT_TPAS_DEMB

Map A.1.8 displays port arrivals from ferries. It is clear that the number of passengers of ferry
outweighs the number of cruise tourists (Map A.1.9). This is due to the higher frequency of ferries
compared to cruises. A ferry can run every day and some cruises only stop once every two weeks.
In this map, the ferry connections between two regions (e.g. Estonia and the Helsinki region; Kent
and Nord Pas de Calais) clearly stand out.
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Cruise arrivals
Map A.1.11
Arrivals by cruise (2018)
Map A.1.11

Sources: Cruise Med & Risposte Turismo

Table A.1.11: Arrivals by cruise (2018)

Class

Top EU destinations
included in NUTS2
regions

<100 thousand

-

100-500
thousand

Amsterdam

0.5-1 million

Lisbon

1-5 million

Barcelona

Variable name: CRUISE_PAX_CALL

This map show the number of cruise passengers for the Mediterranean and Amsterdam. The
‘problematic’ character of cruise tourism especially is captured by the literature, highlighting that
cruise tourism, especially for ports of call, benefits little the local communities and is ‘costly’ in
terms of environmental stress and spatial pressure. The regions with a more problematic outlook
seem to be Catalonia, Andalusia, Spanish Islands, the south of France, insular and coastal regions
of Italy, Greece and Croatia.
It must be noted that the total number of cruise passengers is nearly identical to the cruise transit
passengers (which only visit the city for a single day). However the “start” and “finish” are not
considered, which would exclude the pressure of the start and finish regions, these are therefore
included.
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Domain A.2.
Evolution of tourism
mobilities
How have these mobilities and ‘landings’ evolved over time?
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Evolution of arrivals
Map A.2.1
Absolute growth of arrivals at tourist accommodation establishments (2008 - 2018)
Map A.2.1

Map A.2.1

Table A.2.1: absolute growth of arrivals
at tourist accommodation establishments
(2008 - 2018)
Growth of
arrivals

Top EU destinations
included in NUTS2
regions

<0 million

-

0-0.5 million

-

0.5-1 million

-

1-2 million

London

2-4 million

Lisbon

4-8 million

Milan

>8 million

-

Methodological Note
A national growth factor is applied to the
NUTS2 regions which have missing data. If there
is a national growth statistics of arrivals/night
spent, this is used a growth factor. If not,
available we applied a growth statistic of arrivals
or nights spent of the Visit Britain dataset. If
data was still missing, we applied the national
GDP as a growth factor.
Sources: EUROSTAT (tour_occ_arn2; tour_occ_arnat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists arrivals - monthly data)

Variable name:
ARR_TOT_I551_I553_cg_GROWTH_10Y_ABS

This map highlights which regions in the last decade have grown most in terms of attracting sheer
number of people; an information that needs nuancing looking at stays, duration rates, markets
and means of arrival. These are mostly concentrated in the Western Mediterranean arc, especially
in Croatia (a ‘reaction to the crisis’, insisting on tourism as the only viable recovery sector?) and in
major urban destinations, like the regions of Paris, Barcelona, Munich, Amsterdam, Milan,
Andalusia and Madrid. It is remarkable that the number of tourism arrivals has grown almost
everywhere in the EU.
The city trends show that city regions have seen an increase of the absolute number of arrivals
that tends to range from 1 to 8 million. It is also interesting to note how certain events and
festivals, which have becoming increasingly popular in the 2010s, seem to have affected the growth
of visitors between 2008 and 2018. The case of Milan might be attributable to EXPO 2015, which
has registered 22 million visitors, of which 6,5 millions were internationals. Similarly, the region of
Upper Bavaria, where the popular Oktoberfest takes place, in Munich stands out with its 5.9
million extra visitors.
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Evolution of arrivals (relative growth)
Map A.2.2
Growth rate of arrivals at tourist accommodation establishments (2008 - 2018)
Map A.2.2

Map
A.2.2

Table A.2.2: growth rate of arrivals at
tourist accommodation establishments
(2008 - 2018)
Growth compared to
EU average

Top EU
destinations
included in
NUTS2 regions

Strongly below
average

Rome

Below average

Paris

Average

Madrid

Above average
Strongly above
average

Sources: EUROSTAT (tour_occ_arn2; tour_occ_arnat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists arrivals - monthly data)
Sources: EUROSTAT (tour_occ_arn2; tour_occ_arnat;; naida_10_gdp); Visit Britain (IPS Survey; GB Survey); SORS (Tourists arrivals - monthly data)
Methodology: A natural growth factor is applied to the NUTS2 regions which have missing data. If there is a national growth statistics of arrivals/night spent, this is
used a growth factor. If not, available we applied a growth statistic of arrivals or nights spent of the Visit Britain dataset. If data was still missing, we applied the
national GDP as a growth factor.

Amsterdam

Variable name:
ARR_TOT_I551_I553_cg_GROWTH_10Y

In this map, the outlook seems to be quite different in terms of relative growth of arrivals. Many
peripheral regions seem to be ‘catching up’ with higher growth rates in the last decade. See the
cases of non-core regions in Portugal, in the east (Romania, Poland and the Baltic countries
performing particularly well), in rural Britain, Iceland, and in insular Greece. The highest rates of
growth regard Iceland and the Dodecanese islands in Greece, that have increased arrivals of over
160% from 2008 to 2018, the Ionian islands of Greece (+127%) and Croatia’s coastal region
(+117%). More mature destination regions in Italy, Spain and France remain below the EU average
growth rate. Note the bad performance of central and southern Italian regions compared to the
EU average.
Looking at trends in the top 20 EU urban destinations, Rome and Paris are below or strongly
below the EU average growth rate. Amsterdam and Berlin are among the cities with the largest
relative growth.
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Evolution of international character
Map A.2.3
Change in proportion of foreign arrivals at arrivals at tourist accommodation establishments
(2008-2018)
Map
MapA.2.3
A.2.3

Table A.2.3: Change in proportion of
foreign arrivals at arrivals at tourist
accommodation establishments (20082018)
Change in
internationa
l share

Top EU destinations
included in NUTS2
regions

<-10%

-

-10- -5%

-

-5- -2.5%

Rome

-2.5- 2.5%

Budapest

2.5-5%

Barcelona

5-10%

Amsterdam

>10%

Lisbon

Methodological Note
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of
arrivals/night spent, this is used a growth
factor. If not, available we applied a growth
statistic of arrivals or nights spent of the Visit
Britain dataset. If data was still missing, we
applied the national GDP as a growth factor.
Sources: EUROSTAT (tour_occ_arn2; tour_occ_arnat; naida_10_gdp); Visit Britain (IPS
Survey; GB Survey); SORS (Tourists arrivals - monthly data)

Variable name:
ARR_PROP_I551_I553_10Y

This map signals destination regions that have become more ‘international-oriented’ in the last decade
(in green) vs those that become more oriented to the domestic market (in violet). It should be noted
that ‘green’ regions have seen either a growth of arrivals of international tourists, or a decrease of
domestic tourists, and vice versa for purple regions. A few trends stand out.
Firstly, it is interesting to note that Spain and Portugal, most of Italy (except Lazio), Greece, or in other
words the PIIGS countries, plus Cyprus, Croatia, Slovenia, Belgium, have become more dependent on
foreign tourism, possibly because of currency convenience, anti-crisis reforms that may have abated their
price structure, and more favourable supply growth policies. Secondly, although most UK regions are
relatively oriented to domestic tourism (see Map A.1.5), the current map shows a remarkable
internationalisation trend since 2008, with the exception of London. This is possibly related to the fall of
the Pound Sterling and to the London Olympics in 2012. Thirdly, some regions have become more
focused on domestic tourism, such as Most of France and Belgium, Czech Republic, Hungary and many
other inland regions in the East.

Looking at city trends, it is interesting to note that most cities of our list tend to have become more
international-oriented in the 2008-18 period. Out of 20 cities, only London, Prague, Rome, and Budapest
have seen a change in proportion towards national tourism. Lisbon and Milan show the strongest levels
of internationalisation (in Milan, the EXPO might have contributed to this).
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Evolution of overnight stays
Maps A.2.4 and A.2.5
Absolute and relative growth of nights spent at tourist accommodation establishments
(2008 - 2018)
Map A.2.4

Methodological Note
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of
arrivals/night spent, this is used a growth
factor. If not, available we applied a growth
statistic of arrivals or nights spent of the Visit
Britain dataset. If data was still missing, we
applied the national GDP as a growth factor.
Variable names:
NIGHT_TOT_I551_I553_cg_GROWTH_10Y
NIGHT_TOT_I551_I553_cg_GROWTH_10Y_ABS

Sources: EUROSTAT (tour_occ_nin2; tour_occ_ninat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists overnight stays - monthly data) ); CSO (TMA18, HS071)

Map A.2.5

Sources: EUROSTAT (tour_occ_nin2; tour_occ_ninat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists overngiht stays- monthly data) ; CSO (TMA18, HS071).
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Evolution of overnight stays
Maps A.2.4 and A.2.5
Absolute and relative growth of nights spent at tourist accommodation
establishments (2008 - 2018)
These maps are rather similar to Maps A.2.1 and A.2.2., taking due note of the difference,
impact-wise, between arrivals and stays. Croatia stands out with a 10Y growth of over 20
million arrivals. Other regions that have seen a large absolute growth of arrivals are coastal
regions of Spain, France, and the Greek islands. The absolute growth of arrivals has also been
major in the Spanish archipelagos of the Mediterranean and Atlantic, with a growth of over 10
million arrivals in the Canary Islands and over 5 million in the Balearic Islands.
However, the destinations that have seen the largest relative growth rates, compared to the EU
average, are coastal regions (Portugal, including the Azores, Greece, Croatia), entire countries
(the UK, France, Iceland) and the majority of Eastern and Baltic Europe.

The city trends highlight that the regions of Paris has seen a substantial absolute growth of
arrivals. The city of Munich also stands out – possibly related to the increased popularity of the
Oktoberfest event. However, looking at the relative growth compared to the EU average, it is
the regions of Amsterdam and Lisbon that stand out above the EU average, while more
traditional destinations such as Rome and Venice have remained much below the average
growth.
Table A.2.4: absolute growth of overnight stays
(2008-2018)

Table A.2.5: relative growth of overnight stays
(2008-2018)

Growth of overnight stays

Top EU destinations
included in NUTS2
regions

Growth of overnight stays
compared to EU average

Top EU destinations
included in NUTS2
regions

<0 million

-

Strongly below average

Rome

0-1 million

-

Below average

1-5 million

Ljublijana

Average

Barcelona

5-10 million

Florence

Above average

Madrid

10-15 million

Munich

Strongly above average

Lisbon

15-20 million

Paris

>20 million

-
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Evolution of tourism mobilities: stays and attractiveness
Map A.2.6
Regional typology according to attractiveness (relative) and growth rates of
attractiveness, 2008-18
Map A.1.1
Map A.2.6

Table A.2.6: Regional typology according to
attractiveness (relative) and growth rates
of attractiveness, 2008-18

Typology

Top EU destinations
included in NUTS2
regions

Attr: --; Grw.:-Attr: -; Grw:Attr: -; Grw:+

Turin

Attr: +; Grw:+

Milan

Attr: ++; Grw: -

Venice

Attr: ++; Grw:++

Lisbon

Methodological Note
A national growth factor is applied to the
NUTS2 regions which have missing data. If
there is a national growth statistics of
arrivals/night spent, this is used a growth
factor. If not, available we applied a growth
statistic of arrivals or nights spent of the Visit
Britain dataset. If data was still missing, we
applied the national GDP as a growth factor.
Sources: EUROSTAT (tour_occ_nin2;tour_occ_ninat; naida_10_gdp; demo_r_pjangroup); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists arrivals - monthly data; Tourists nights spent - monthly data); CSO (TMA18, HS071)

Variable name:
COMB_NIGHT_TH_POP_NIGHT_TH_POP_G
ROWTH

This map elaborates further on the relation between attractiveness (measured in stays per 1,000 head
of pop.) and growth rates in the 2008-18 period. Regions are ordered for the quartile of membership
of these two indicators in 2018.
In shades of purple, regions that were already very attractive (in relation to their population) in 2008
and have grown further over the 2008-18 period (darker violet: higher positive growth to lighter
purple: higher negative growth). See for instance the region of Prague, Corsica, Cornwall and the
Basque Countries; while instead the regions of London and Paris, Andalusia, Balearic Islands, Toscana,
Salzburg, Israel and Cyprus which were very attractive in 2008 have grown below the EU average in
2008-2018.
In shades of red (darker to lighter) the evolution 08-18 of moderately attractive regions in 2013. The
regions of Vienna, Berlin, Madrid, Amsterdam, Stockholm and the south of Sweden, moderately
attractive in 2008, have growth to 2018 at rates higher to much higher than the EU average, while the
regions of Zurich, Brussels, Luxembourg, Malta, and some regions in the north and north eastern Spain
have grown less than the EU average.
In shades of yellow, regions below average attractiveness in 2008. Note the regions of Manchester,
West Midlands and Surrey, central Romania, having growth considerably above the EU average.
In shades of green, regions well below average attractiveness in 2008. In this category, the regions of
Budapest, Bucharest, Northern Ireland, a large part of Turkey and Poland, and Alentejo, have grown
considerably above the EU average.
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Evolution of stays in cities
Map A.2.7 & Map A.2.8
Growth rate of overnights stays in densely populated areas (degree of urbanization is 1)
Map
MapA.1.1
A.2.7

Methodological Note
A national growth factor is applied to the NUTS2
regions which have missing data. If there is a national
growth statistics of arrivals/night spent, this is used a
growth factor.. If not available, we applied the national
GDP as a growth factor.
Variable names:
NIGHT_TOT_I551_I553_CITY_added_cg_GROWTH_
5Y
NIGHT_TOT_I551_I553_CITY_added_cg_GROWTH_
5Y_ABS

Sources: EUROSTAT (tour_occ_nin2d; tour_occ_ninatd; naida_10_gdpa)

Map A.2.8

Sources: EUROSTAT (tour_occ_nin2d; tour_occ_ninatd; naida_10_gdpa)
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Evolution of stays in cities
Map A.2.7 & Map A.2.8
Growth rate of overnights stays in densely populated areas (degree of urbanization is 1)
These two maps look at the situation of tourism attractiveness focusing only on urbanized areas
(DEGURBA class 1) within the respective NUTS2 regions. The classification on degree of
urbanization exists since 2012, hence the 5-year growth rate has been used in Maps A.2.7 and A.2.8,
instead of the 10-year growth rate.
The first map illustrates that in the last half-decade tourism in more urbanized areas has been on the
rise in absolute terms almost everywhere, and especially in the WestMed arc, in capital cities, in the
core, and in Southern Scandinavian regions.
In relative terms, the trends of numbers of overnight stays in densely populated areas are patchier.
Most of the French, British, and Italian regions are below or strongly below the EU average growth
rate. In general, urban tourism in the Iberian peninsula, the east and South-East, the North Sea
countries and Iceland seem more dynamic than the rest. In addition, some predominantly rural
regions stand out, indicating the large growth of urban tourism in mid-size heritage cities such as
Matera, Caceres, the Croatian coastal heritage cities, and Eastern Europe.
The city trends add that that most of the regions where the top EU city destinations are located have
had an absolute growth of tourism overnight stays in densely populated areas that is strongly above
the EU average, with most increases being between 2 and 7 million stays. Looking at relative growth,
the picture is very different, as some cities such as Paris and Milan have seen an increase of number of
overnight stays that is below the EU average, while others are at or above EU average.
Table A.2.7: absolute growth of stays in densely
populated areas (2013-2018)
Growth of overnight
stays (in millions)

Top EU destinations
included in NUTS2
regions

<0

-

0-0.5

Table A.2.8: relative growth of stays in densely
populated areas (2013-2018)
Growth of overnight
stays compared to EU
average

Top EU destinations
included in NUTS2
regions

-

Strongly below average

Paris

0.5-1

Ljubljana

Below average

Milan

1-2

Hamburg

Average

Barcelona

2-5
5-10

Madrid

Above average

Budapest

>10

-

Strongly above average

Lisbon
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Evolution of air arrivals
Map A.2.9 and A.2.10
Absolute and relative growth rate of air transport arrivals (2008 - 2018)
Map A.2.9

Variable names:
AIR_TOT_TPAS_ARR_GROWTH_10Y
AIR_TOT_TPAS_ARR_GROWTH_10Y_ABS

Map A.2.10
- quintiles

Sources: EUROSTAT
(tran_r_avpa_nm)

Sources: EUROSTAT (tran_r_avpa_nm)
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Evolution of air arrivals
Maps A.2.9 and A.2.10
Absolute and relative growth rate of air transport passengers (2008 - 2018)
These maps are very difficult to read systematically. The growth, absolute and relative, of air
arrivals could depend on many ‘institutional’ factors (enlargement of airport infrastructure,
funding to airlines, etc.), and consequently the outlook is patchy, with no clear geographical
pattern.
Focusing on the European islands, it is clear that the 10-year period has seen an important
growth of (air) arrivals, with an increase in every insular region. We observe a substitution
effect from maritime (see Map A.2.11) to air travel in the Italian and Greek islands. Insular
regions that have reported the highest absolute growth are the Spanish archipelagos (Canary
and Balearic Islands), Sicily in Italy and Iceland.
The city trends show that all top 20 EU destinations regions have seen an increase of air
arrivals. Barcelona and Amsterdam (which also host important airline bases) stand out.

Table A.2.9: absolute growth of air transport
arrivals (2008-2018)
Growth of passengers
carried

Top EU destinations
included in NUTS2
regions

< - 0.5 million

Table A.2.10: relative growth of air transport
arrivals (2008-2018)
Change in 10-year
growth rate

Top EU destinations
included in NUTS2 regions

-

Strongly below EU
average

-

-0.5 - 0 million

-

Below EU average

Madrid

0 – 0.5 million

Ljubljana

EU average

Milan

0.5 – 2.5 million

Florence

Above EU average

Stockholm

2.5 - 5 million

Berlin

Budapest

5 – 10 million

Barcelona

Strongly above EU
average

>10 million

Amsterdam
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Evolution of maritime arrivals
Maps A.2.11 and A.2.12
Absolute and relative growth rate of maritime transport passengers disembarking (2008
- 2018)
Map A.2.11

Map A.2.12

Variable names:
MAR_TOT_TPAS_DEMB_GROWTH_10Y_ABS
MAR_TOT_TPAS_DEMB_GROWTH_10Y

- quintiles

Sources: EUROSTAT (tran_r_mapa_nm)
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Evolution of maritime arrivals
Maps A.2.11 and A.2.12
Absolute and relative growth rate of maritime transport passengers disembarking
(2008 - 2018)
In both maps, the decline in Italy is quite surprising. This might have been driven by the increase
in ferry costs and by the increased availability of low-cost air routes. On the other hand, Spain
and the South of France keep on growing in absolute and relative terms.
There is also an interesting strong growth of Northern Ireland (likely related to a new
connection with Scotland, opened in 2012) and decline of the Channel region in UK-France
(possibly a reflection of the finalisation of the Eurostar train line in 2007, and subsequent increase
of traffic in the Eurotunnel).

Table A.2.11: absolute growth of maritime
arrivals (2008-2018)

Table A.2.11: relative growth of maritime arrivals
(2008-2018)

Top EU
destinations
included in
NUTS2 regions

Change in 10-year growth
rate

Top EU destinations
included in NUTS2
regions

Strongly below EU average

Rome

<-250 thousand

Florence

Below EU average

Stockholm

-250 – 0 thousand

Amsterdam

EU average

-

0 – 250 thousand

Hamburg

250 – 500 thousand

Barcelona

Above EU average

Barcelona

750 – 1000 thousand

-

Strongly above EU average

London*

>1 million

-

Class: absolute growth

*Only the region with a port
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Evolution of cruise arrivals
Map A.2.13 and A.2.14
Absolute and relative growth rate of cruise passengers (2008 - 2018)
Map A.2.13

Variable names:
CRUISE_PAX_CALL_GROWTH_10Y
CRUISE_PAX_CALL_GROWTH_10Y_ABS
Sources: MedCruise; Risposte Turismo
Map A.2.14

Sources: MedCruise; Risposte Turismo
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Evolution of cruise arrivals
Map A.2.13
Absolute and relative growth rate of cruise passengers (2008 - 2018)
In contrast with the previous maps, in these ones almost all regions seem to be growing, both in
absolute and in relative terms.
Thus, most of the WestMed and parts of the East are subject to increasing pressure from cruise
tourism. The regions where Barcelona (Spain), Marseille, Nice (France), and Rome and Cagliari
(Italy) seem to be the ones with the largest absolute increase of cruise passengers.

Notable exceptions are Tuscany and Campania (Italy), continental Greece, and Cyprus.
However, these trends are difficult to interpret. The increase and decrease of passengers might
be due to the expansion and closure of ports respectively.
Table A.2.13: absolute growth of cruise
arrivals (2008-2018)

Class: absolute
growth

Top EU destinations
included in NUTS2
regions

<-50 thousand

-

-50 – 0 thousand

Table A.2.14: relative growth of cruise
arrivals (2008-2018)
Change in 10-year
growth rate

Top EU destinations
included in NUTS2
regions

Florence

Strongly below EU
average

Venice

0 – 50 thousand

-

Below EU average

Lisbon

50 – 100 thousand

Ljubljana

EU average

Barcelona

250 – 500
thousand

Venice

Above EU average

-

>500 thousand

Barcelona

Strongly above EU
average

Ljubljana
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Domain A.3.
Other human mobilities
What are the dimensions of other human mobilities such as
migrant workers, life-style migrants, students, etc., that are
enmeshed with the attraction and retention of tourism
mobilities in specific places or type of places? What has been
the evolution of these associations?
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Migrant workforce
Map A.3.3
Migration crude rate (2018)
Map A.3.1

Table A.3.1: Migration crude rate (2018)

Sources: EUROSTAT (demo_r_gind3)

Migration crude
rate compared
to EU average

Top EU destinations
included in NUTS2
regions

Much below
average

Paris

Below average

-

EU average

Venice

Above average

Amsterdam

Much above
average

Barcelona

Variable names
MIGR_CRUDE_RATE

This map illustrates net migration (immigration minus emigration) in 2018 with respect to 2017 in
terms of the number of migrants with respect to total population expressed in 1,000). It shows which
regions have lost (in red and orange) or gained (in blue and green) population due to migration with
respect to the year before. It reflects the expected areas with a strong population dynamics in that
year, positive or negative.
Standing out as having strongly positive migration rates, are especially the English-speaking countries
(Ireland, the majority of the UK, Malta), Iceland the south of Sweden, Benelux, the Spanish North-East
and Spanish islands, and in a patchy way many regions in the EU core and Eastern Europe. It is
interesting that the majority of islands (Greece minority islands, Balearic, Canary, Malta, Cyprus,
Corsica) have a relatively high immigration rate. In the case of the Mediterranean islands, this might be
due to the migration flows from African and Asia that also include refugees and asylum seekers.
Negatively performing are Eastern Europe (with apparent movements towards large cities), most
regions in Scandinavia (with apparent movements towards the capital cities and the south of Sweden)
the south of Italy, Ile-de France (region of Paris) and surrounding French regions, and the west part of
the Iberic peninsula. Most other EU regions are clustered around a zero rate. It is also worth noting
that the map might be an underrepresentation of migration numbers, since migrants are more likely to
work in the shadow economy.
Among city regions, while Ile de France has lost population between 2017 and 2018, the majority of
city regions have gained workers.
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Net migration by age class
Map A.3.2a, b, c, d
Net migration by age class, 2013-2018
Map A.3.2a

Map A.3.2b

Strongly below
(-301 - -25)
Below (-25 – 6)
Average (6 – 37)
Above (37 – 83)
Strongly above
(83 – 306)

Strongly below
(-107 - -14)
Below (-14 – 4)
Average (4 – 30)
Above (30 – 53)
Strongly above
(53 – 169)

Source: EUROSTAT (demo_r_pjangroup; demo_r_magec)
Map A.3.2c

Source: EUROSTAT (demo_r_pjangroup; demo_r_magec)
Map A.3.2d
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Strongly below
(-27 - -3)
Below (-3 – 0)
Average (0 – 4)
Above (4 – 8)
Strongly above
(8 – 35)

Source: EUROSTAT (demo_r_pjangroup; demo_r_magec)
Variable names
MIGR_NET_RATE_5Y_AGE_15_24; MIGR_NET_RATE_5Y_AGE_25_49; MIGR_NET_RATE_5Y_AGE_50_64; MIGR_NET_RATE_5Y_AGE_65_79
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Net migration by age class
Map A.3.2a, b, c, d
Net migration by age class, 2013-2018
These maps represent the change rates over a period of 5 years (2013-2018). These maps
show an interesting dynamics of attraction of different age cohorts, including ‘starting’
workers (15-24 years old; Map A.3.2a), young workers (25-49 years old; Map A.3.2b)
upmarket workers (50-64 years old; Map A.3.2c), and retired (65-79 years old; Map
A.3.2d). The data have been obtained through a population model which measures for each
year the change of population (per thousands head of pop.) in an age group not accounted
for by the natural growth of the population of the same cohort over the past five years.
Thus, the 2018 data refer to the change in population of an age cohort in rates over the
total population of that same age group not accounted for by natural growth of the 20132018 period. Negative values indicate higher emigration.
Migrations are frequent in the youngest cohort (-301 – 306 migrants per 1000 inhabitants)
and tend to decrease as age increases. Among younger cohorts (Map A.3.2a), at European
level there is a clear migration trend to the central regions (Germany, Austria, part of Italy
and Scandinavia, plus Iceland) from the east and the west. Some clear national trends are
also observable, with young workers moving to the capital cities from the rest of the
country in the Iberic peninsula, France, eastern and Scandinavian countries. In Italy, the
north-south divide is also clear, while in the UK there seems to be large differences, and
possibly migration movements, between national regions. Finally, it is interesting to note
that Malta has a high net migration rate among this age class.
The same trend is observed in Map A.3.2b (25-49 y.o. ‘mature’ workers, proxying skilled
labour), with migrant population growing in all the core and Scandinavia, and declining in
the Iberian peninsula (except the islands), south of Italy, parts of rural UK, most of the East
and South-East. However, the numbers are lower (-107 – 169 migrants per 1000
inhabitants).
Among upmarket workers (50-64 years old; Map A.3.2c), migration movements become
rarer (-27 to 35 migrants per 1000 inhabitants). The regions attracting most workers
remain central Europe (even though the trend is much less homogeneous than in the
previous maps), Iceland, UK, parts of Norway and Sweden, and the small islands (Madeira,
Canary Islands, Malta), but also Italy, France, and Greece. The regions losing most workers
are in Spain, France, and the Eastern and Baltic areas.
The picture for retired workers (65-79 years old; Map A.3.2c) shows that migration
movements range from 76 emigrants to 75 immigrants per 1000 inhabitants, however
despite sporadic outliers they are more concentrated around the EU average. The highest
rates of emigration are from continental Europe, but also parts of Scandinavia, UK, Eastern
Europe, and Spain. Positive net migration (e.g. immigration) is registered only in the “blue”
areas, hence coastal regions of the Mediterranean, western France, the UK, and scattered
regions of central and Eastern Europe. These trends are possibly explained by migration of
return to the region of origin, or as leisure migration. There seems to be also a movement
from large cities to surrounding regions.
As for the previous map, it is possible that migration figures are underrepresented in the
map, since migrants are more likely to work in the shadow economy.
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Net migration by age class
Map A.3.2a, b, c, d
Net migration by age class, 2013-2018

Table A.3.2: Net migration rates by age class, 2013-2018, city trends
Net migration rate
compared to EU
average

A.3.2a:
15-24 yo

A.3.2b:
25-49 yo

A.3.2c:
50-64 yo

A.3.2d:
65-79 yo

Much below average

-

-

Paris

Paris

Below average

-

Barcelona

-

Barcelona

EU average

Lisbon

Venice

Vienna

Madrid

Above average

Paris

Budapest

Milan

Venice

Much above average

Hamburg

Stockholm

Florence

Florence

Table A.3.2 shows that migration movements towards cities are above the EU average
among 15-49 years old, while older workers
London, Berlin, Vienna and Hamburg are the most popular incoming destinations of
young cohorts, all registering more than 200 immigrants in this age range per 1000
inhabitants. Among mature workers (25-49 years old), Rome, Stockholm and Vienna
record more than 90 immigrants per 1000 inhabitants. Barcelona is the only city region of
the list where net migration is negative (12 emigrants per 1000 inhabitants).
Among upmarket workers (50-64 years old), the distribution is more concentrated
around the mean but the picture is more mixed, with the majority of the cities recording
a negative net migration (Paris, Prague, Barcelona, London, Madrid) and the remaining a
positive net migration (Rome, Florence, Milan, Venice). Italian cities tend to stand out as
the favourite destinations for upmarket migrant workers; this trend could be partially
explained by migration of return.
Migrants over 65 years old approaching retirement tend to leave large cities such as Paris,
London, Barcelona, and Hamburg and move to less urbanised regions. It is interesting to
note that the NUTS2 regions with a positive net migration rate among 65-79 year olds
tend to be rural, e.g. Veneto, Lazio and Toscany in Italy. Hence, Table A.3.2d does not
necessarily indicate that these workers move in cities.
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Student mobilities
Map A.3.3
Number of incoming Erasmus+ Students (2013)
Map A.3.3

Table A.3.3: Number of incoming
Erasmus+ Students (2013)

Legen
d

Students

Nr of
Erasmus+
students

Top EU destinations
included in NUTS2
regions

<250

-

250-500

-

500-1000

Florence

1000-2000

Amsterdam

2000-5000

Prague

>5000

Madrid

Methodological Note:
Data presented here are only from
universities and organisations hosting more
than 50 students in 2013, including
Erasmus+ interns. The data was at
university level, so the university were
converted into cities, which were
aggregrated into NUTS2 regions.
Variable name:
STUDENTS_TOTAL
Source: Erasmus+ Database

The map represents the number of incoming Erasmus+ students at NUTS2 level. Pending the actualisation
of these data for 2018, this 2013 map is quite interesting in highlighting how the most attractive EU regions
for Erasmus mobility are not necessary the ones having the most prestigious universities, but possibly those
offering the best amenities (to some degree ‘touristy’) for young people.
Standing out in particular Spanish regions (especially Mediterranean ones), the south of France, Ireland, but
also Scandinavia (in this case, the prominence of universities and their international orientation are probably
key factors of attractiveness). See also many capital city-regions in the East, while the UK and Germany
show to be relatively less attractive for international students as possibly having higher ‘entry barriers’ and
offering a lower level of amenities for younger people.
It is worth noting that there exist differences among NUTS2 regions in terms of number of universities,
their size, and the number of Erasmus places available for incoming mobility. In addition, the data only
includes Erasmus+ students, thus excluding other international mobility programs or exchanges. Therefore,
the map does not necessarily represent the attractiveness of regions in terms of student mobility.
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Student mobilities
Map A.3.4
Number of Erasmus+ Students per thousand inhabitants (2013)
Map A.3.4

Legen
d

Students

Methodological Note:
Data presented here are only from
universities and organisations hosting more
than 50 students in 2013, including
Erasmus+ interns. The data was at
university level, so the university were
converted into cities, which were
aggregrated into NUTS2 regions.

Source: Erasmus+ Database; EUROSTAT (demo_r_pjangroup)

Variable name:
STUDENTS_PER_THPOP

The map relativises the number of incoming Erasmus+ students to the regional population (in thousands) at
NUTS2 level. The picture is quite different from the previous map A.3.3, as it is clear that the pressure is
highest in Northern Europe, including the majority of Scandinavia, Iceland, and the Dutch region where
Groningen is located. The capital cities also stand out with relatively high numbers of Erasmus+ students.
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Domain A.4.

Mobilities of foreign capital investments
What are the dimensions of the mobilities of foreign capital
investments that have an important role in the gentrification
of cities?
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Foreign Direct Investments
Map A.4.1
The number of merger & acquisition (M&A) transactions in real estate and tourism (2014 –
2018)
Map A.4.1

Table A.4.1: number of M&A
transactions in real estate and
tourism (2014 – 2018)
Nr of M&A

NUTS2
region

0–5

-

5 – 10

Venice

10 – 15

Lisbon

15 – 25

Stockholm

25 - 170

Paris

Methodological Note:
There was missing location data for
40% of transactions. This is data
aggerated over multiple years,
because M&A deals often take more
than a year time. The inclusion
criteria was that the “targeted
company” was classified as a tourism
or real estate company.
Variable name:
FDI_NR
Source: Zhepyr

Foreign direct investments (FDI) takes places for a variety of reasons and through different modes,
namely mergers and acquisitions and greenfield investments. The majority of the flows in the word are
through greenfield investment, however M&A accounts for 77.5% the values the global flows (Davies et
al, 2015). Taking this information into account, this map represents the total number of M&A
transactions in the real estate and tourism sector in Europe.
It is evident that regions with cities with large business district have high numbers of merger and
acquisitions, such as Paris (170), Madrid (163), Prague (153), London (146), Hamburg (96) and Berlin
(76).
There are some regions which stand out with their relatively high number of M&A transactions over
the past years, such as Cyprus, Cornwall, Catalonia, Andalusia and Baltic region, but it is hard to draw
conclusions. in addition, location data was missing for 40% of transactions.
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Domain B.1.

Dimension of mobilities towards space
What is the dimension of tourism and related mobilities in
relation to:
• the space at destinations?
• the local community?
• the local job markets and structure of the workforce?
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Tourism stress
Map B.1.1
Tourism stress: the number of nights spent per root of square kilometer
Map B.1.1

Table B.1.1: number of nights spent
per root of square kilometer (2018)
Overnight stays
per root of
square km

Top EU
destinations
included in
NUTS2 regions

0-50.000

-

50.000-100.000

Turin

100.000-200.000

Stockholm

200.000-500.000

Lisbon

500.000-1 million

Paris

1-2 million

Berlin

>2 million

London*

*Figure for London is an average of the two NUTS2
regions Inner London West and East.

Source: EUROSTAT (tour_occ_nin2; med_to13; tour_occ_ninat; naida_10_gdp); Visit Britain (IPS
Survey; GB Survey) . SORS (Tourists overnight stays - monthly data); CSO (TMA18, HS071)

Methodological Note:
A national growth factor is applied to the
NUTS2 regions of number of nights spent. If
there is a national growth statistics of night
spent, this is used a growth factor. If not,
available we applied a growth statistic of arrivals
or nights spent of the Visit Britain dataset. If
data was still missing, we applied the national
GDP as a growth factor. The square kilometers
were taken of the size of the NUTS2 region.
This is a rough estimation. For the nights spent
growth factors were applied
Variable name:
NIGHT_TOT_I551_I553_added_cg_sqrtKM2

Tourism stress indexes measure the number of overnight stays spent at tourism accommodation
establishments against the geographical surface of a region, hinting especially at environmental
externalities from resource use and occupation of space. This maps highlights the ‘spatial pressure’ of
tourism mobilities using the square root of surface km as a way to obviate the uneven geography of
NUTS2 region and obtain a ‘smoother’ distribution curve.
It nicely represents the regions of Europe with most intense levels of tourism stress on local physical
assets and resources, which are – as expected – coastal regions (especially in the Mediterranean, but also
southern and French Atlantic regions) as well as main urban city-regions, mountain (the Alpine arc) and
rural and intermediate regions in core countries such as Germany, UK, southern and western France, and
most of northern-central Italy. To be noted, the low pressure in central areas in Spain and France,
Southern Italy, Scandinavia (where NUTS2 regions are anyway very large) and most of the East and South
east.
The city regions with the highest tourism stress are London, Berlin Vienna, Prague, and Paris. In London
and Berlin, the number of visitors per root of square kilometer is above 1 million.
52

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

Tourism pressure
Map B.1.2
Tourism pressure: the number of nights spent per thousand inhabitants
Map B.1.2

Table B.1.2: number of nights spent
per thousand inhabitants (2018)
Overnight
stays per
1000 inh.

Top EU
destinations
included in NUTS2
regions

<5.000

Milan

5.000-10.000

Hamburg

10.00020.000

Prague

20.00040.000

London*

*Figure for London is a sum of the two NUTS2
regions Inner London West and East.

Methodological note:
A national growth factor is applied to the
NUTS2 regions of number of nights spent.
If there is a national growth statistics of
night spent, this is used a growth factor. If
not, available we applied a growth statistic
of arrivals or nights spent of the Visit Britain
dataset. If data was still missing, we applied
the national GDP as a growth factor.

Source: EUROSTAT (tour_occ_nin2; med_to13; tour_occ_ninat; naida_10_gdp; demo_r_pjangroup); Visit
Britain (IPS Survey; GB Survey);SORS (Tourists overnight stays - monthly data); CSO (TMA18, HS071)

Variable name
NIGHT_TOT_I551_I553_added_cg_TH_P
OP

Tourism pressure indexes measure stays against the size of the local population, hinting at social
impacts (as a measure of potential negative externalities borne by residents).
The map is not very different from the previous one but is does show some nuances. For
instance, it tends to assign higher values to attractive regions that are sparsely populated or
predominantly rural (the eastern Alpine arc, the Croatian coast, Algarve, the Spanish and Greek
islands, Western Ireland, Iceland). The effect on small NUTS2 regions (e.g. in Germany) is
understated in this map, as these have mostly a denser population. Generally, the East seems to
have low levels of tourism pressure.
The city regions with more than 10.000 overnight stays per 1.000 inhabitants are Amsterdam,
Barcelona, Florence (Toscany), London, Prague, and Venice (Veneto).
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Evolution of tourism stress
Maps B.1.3a and B.1.3b
Evolution of tourism stress
Map B.1.3

Methodological note:
A national growth factor is applied to the NUTS2
regions of number of nights spent. If there is a
national growth statistics of night spent, this is
used a growth factor. If not, available we applied
a growth statistic of arrivals or nights spent of the
Visit Britain dataset. If data was still missing, we
applied the national GDP as a growth factor.
Variable names:
NIGHT_TOT_I551_I553_added_cg_sqrtKM2_G
ROWTH_10Y:
NIGHT_TOT_I551_I553_added_cg_sqrtKM2_G
ROWTH_10Y_ABS

Source: EUROSTAT (tour_occ_nin2; med_to13;
tour_occ_ninat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists overnight stays - monthly
data); CSO (TMA18, HS071)
Map B.1.4

Source: EUROSTAT (tour_occ_nin2; med_to13;
tour_occ_ninat; naida_10_gdp); Visit Britain (IPS Survey;
GB Survey); SORS (Tourists overnight stays - monthly
data); CSO (TMA18, HS071)
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Evolution of tourism stress
Maps B.1.3a and B.1.3b
Evolution of tourism stress
These indicators and maps highlight regions that have seen the most notable growth (in
absolute and relative terms) of visiting population per unit of space over the last decade, but it
is not different from Maps A.2.4 and A.2.5 (as the denominator stays the same).

The two maps show clearly that tourism stress has increased almost everywhere in the EU
between 2008 and 2018, with very few exceptions. Thus, in absolute terms there has been
more growth in consolidated destination regions (large urban destinations and capital cities, the
Mediterranean coastal regions - and especially Croatia, Catalonia and Spanish and Greek
islands) but in relative terms there is a process of catching up by peripheral regions and some
rural areas in the core and in the East. Croatia stands out with a high growth in both absolute
and relative terms.
The trends in the regions of the top EU city destinations show that the absolute growth ranges
from 15.000 to more than 500.000 additional stays at tourist accommodation establishments
per root of km2. In relative terms, this equals to an increase that ranges from 15% to 100%,
with higher relative increases in peripheral and Eastern Europe.

Table B.1.3a: evolution of tourism stress
(absolute)

Table B.1.3b: evolution of tourism stress
(relative)

Growth of stays per
√km2

Top EU destinations
included in NUTS2
regions

% growth of stays per
√km2

Top EU destinations
included in NUTS2
regions

<0

-

<0%

-

0-25.000

Turin

0-25%

Florence

25.000-50.000

Rome

25-50%

Paris

50.000-100.000

Munich

50-100%

Lisbon

100.000-200.000

Lisbon

100-200%

-

200.000-500.000

Vienna

>200%

-

>500.000

London*

*Figure for London is a sum of the two NUTS2
regions Inner London West and East.

55

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

Evolution of tourism pressure
Maps B.1.4 and B.1.5
Evolution of tourism pressure
Map B.1.4

Methodological note:
A national growth factor is applied to the NUTS2
regions of number of nights spent. If there is a
national growth statistics of night spent, this is
used a growth factor. If not, available we applied
a growth statistic of arrivals or nights spent of the
Visit Britain dataset. If data was still missing, we
applied the national GDP as a growth factor.

Variable name
NIGHT_TOT_I551_I553_added_cg_TH_POP_G
ROWTH_10Y;
NIGHT_TOT_I551_I553_added_cg_TH_POP_G
ROWTH_10Y_ABS

Source: EUROSTAT (tour_occ_nin2; med_to13;
tour_occ_ninat; naida_10_gdp;
demo_r_pjangroup); Visit Britain (IPS Survey; GB
Survey);SORS (Tourists overnight stays - monthly
data); CSO (TMA18, HS071)
Map B.1.5

Source: EUROSTAT (tour_occ_nin2;
med_to13; tour_occ_ninat; naida_10_gdp;
demo_r_pjangroup); Visit Britain (IPS Survey;
GB Survey);SORS (Tourists overnight stays monthly data); CSO (TMA18, HS071)
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Evolution of tourism pressure
Maps B.1.4 and B.1.5
Evolution of tourism pressure

This map works better to analyse the ‘social intensification’ of tourism because the population
also varies, though to a small degree. An increase of tourism pressure can be due to a growth
of overnight stays or a decrease in the local population.
Looking at the growth rates per thousand inhabitants, there has been an intensification of
tourism (signalling situations of emerging ‘overtourism’) almost everywhere. In absolute terms,
problematic regions seems to be Iceland, parts of the UK, Amsterdam, the Alpine ItalianAustrian region, and several Mediterranean regions, all with a growth of more than 4,000
overnight stays per thousand inhabitants.
The relative growth rates show that the number of overnight stays per thousand inhabitants has
doubled or more than doubled in several regions, mostly in Eastern Europe. Also remarkable is
the strong intensification of tourism in Iceland, Northern Ireland, Lithuania and Albania.
Exceptions are the Adriatic coast of Italy and portions of Scandinavia, where the pressure goes
down.
City trends illustrate that the relative growth in the regions of the top EU city destinations does
not go above 88% (Lisbon case), however in absolute terms the increase is remarkable.
Potentially problematic growths are highlighted in Berlin, Amsterdam, and Lisbon.
Table B.1.4a: evolution of tourism pressure
(absolute)

Table B.1.4b: evolution of tourism pressure
(absolute)

Growth of stays per
1000 inhabitants

Top EU destinations
included in NUTS2
regions

% growth of stays
per 1000 inhabitants

Top EU destinations
included in NUTS2
regions

<0

-

<0%

-

0-1000

Rome

0-25%

Rome

1000-2000

Paris

25-50%

Munich

2000-3000

Barcelona

50-100%

Lisbon

3000-4000

Berlin

100-200%

-

>4000

Amsterdam

>200%

-
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Tourism specialisation
Map B.1.5
Location quotient of tourism workforce concentration
Map B.1.5

Table B.1.5: location quotient of tourism
workforce concentration (2018)
Tourism location
quotient

Top EU
destinations
included in
NUTS2 regions

<0,7

-

0,7-0,9

Munich

0,9-1,1

Milan

1,1-1,3

Venice

>1,3

Barcelona

Methodological Note:
The LQ is a measure of over- or underrepresentation of activity in a given spatial
unit of analysis. The LQ of Tourism
Workforce
Concentration
has
been
calculated as:
𝐿𝑄 =

Source: Labour Force Survey

𝑛 𝑜𝑓 𝑡𝑜𝑢𝑟𝑖𝑠𝑚 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑖𝑛 𝑠𝑢𝑏𝑟𝑒𝑔𝑖𝑜𝑛 𝑥/
𝑛 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑖𝑛 𝑠𝑢𝑏𝑟𝑒𝑔𝑖𝑜𝑛 𝑥
𝑛 𝑜𝑓 𝑡𝑜𝑢𝑟𝑖𝑠𝑚 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑖𝑛 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑟𝑒𝑔𝑖𝑜𝑛𝑠/
𝑛 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑤𝑜𝑟𝑘𝑒𝑟𝑠 𝑖𝑛 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑏𝑟𝑒𝑔𝑖𝑜𝑛𝑠

If LQ = 1, the sub-region has its proportional
share of a particular variable; if LQ > 1, the
sub-region has disproportionately greater
share of a particular variable; and if LQ < 1,
the sub-region has a disproportionately less
share of a particular variable. According to
Miller, Gibson and Wright (1991):
0 < LQ < 0.70 (very underrepresented);

0.70 < LQ < 0.90 (moderately
This maps returns the degree of specialization of regional labour
underrepresented);
markets in the tourism sector, defined as the combination of
0.90 < LQ < 1.10 (average represented
two NACE sectors, namely: Accommodation and food service
areas);
activities, and Arts, entertainment and recreation. It shows the
1.10 < LQ < 1.30 (moderately
degree of relative ‘dependence’ on tourism of regional
overrepresented);
LQ > 1.30 (very overrepresented).
economies across the EU territory. That, considering the
advantages and structural weaknesses of this sector, could be
Variable name:
conceived as an ambiguous factor. In this sense, regions with a
LFS_LOCATION_QUOTIENT
strong and diversified economy, even when they are outstanding
destinations, are arguably relatively more socially resilient than over-specialised regions.

Thus, specialisation is strong to very strong in the whole Mediterranean arc (but not in France) and
island regions, including the whole of Greece; in the Alpine arc, stretching to the Czech Republic; in
Western UK, Scotland and Ireland; and (surprisingly) in capital city-regions like Berlin, London, Madrid,
or Lisbon. The city analysis shows that the regions where the top EU city destinations are located all
have a location quotient that is either at EU average or (strongly) above. The only exceptions are the
regions where Munich, Paris and Turin are located, which have a tourism location quotient that is
below the EU average.
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Tourism workforce migration
Map B.1.6
Share of non-nationals working in tourism sector
Map B.1.6

Table B.1.6: share of non-nationals
working in tourism sector (2018)
Share of
nonnationals

Top EU destinations
included in NUTS2
regions

<5%

Budapest

5-10%

Ljubljana

10-15%

Stockholm

15-20%

Paris

20-30%

Milan

>30%

Vienna

Methodological Note:
Tourism sector includes NACE sectors
9 (i.e. Accommodation and food
services) & 18 (i.e. Arts, entertainment
and recreation).
Variable name
LFS_SHARE_NON_NATIONALS_TOU
RISM
Source: Labour Force Survey

This indicator provides a proxy measure of the international migration that may be attracted into a
region because of its thriving tourism job market or that ends up being absorbed into that sector.
As was noted with age cohorts of migrants, it may represent the leverage of tourism with respect to
‘other mobilities’ that become interrelated and enmeshed. In this sense, one can expect that the
share of migrant workforce in tourism is strongly correlated with the international orientation of
regional tourism. Yet it is also an indicator that resents heavily of different employment conditions
and migration regimes in different countries.
Thus, the migrant workforce employed in tourism is quite high in almost the whole of Western
Germany, in coastal and insular Spain, Northern Italy, Ireland and Southern Norway, as well as in
the main capital city-regions. It tends to be lower in the most of France, Southern Italy and most of
the east and South East of Europe.
Similarly, among city regions the migrant workforce employed in tourism is very high (>30%) in
Central Europe and tends to be low in Eastern Europe.
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Evolution of tourism workforce migration
Map B.1.7
5-year growth of share of non-nationals working in tourism sector
Map B.1.7

Table B.1.7: 5-year growth of share
of non-nationals working in
tourism sector (2013-2018)
% growth
compared to EU
average

Top EU
destinations
included in
NUTS2
regions

Strongly below

London*

Below

Venice

Average

Florence

Above

Hamburg

Strongly above

Munich

Methodological Note:
We used the 5-year rate instead of
the 10-year rate, so that France
would be included in these map.
Variable name
LFS_SHARE_NON_NATIONALS_TO
URISM_DELTA_5Y
Source: Labour Force Survey

Looking at the growth rates, the proportion of non-nationals working in tourism seems to have
risen in the last 5 years central Europe, Scandinavia, and in odd regions throughout Europe. On
the contrary, in the Mediterranean countries and the UK the proportion of non-nationals has
decreased. Spain, France, the UK and Greece stand out with a general decrease of the number of
migrants working in the tourism sector. In relation to the UK, the Brexit referendum (2016) is
likely to have influenced these migration movements.
The city trends show that in London, Barcelona and Paris the proportion of non-nationals
working in tourism has decreased, while in German and Eastern Europe city areas it has
increased.
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Tourism workforce characteristics
Map B.1.8
Overrepresentation of atypical workers in tourism sector
Map B.1.8

Table B.1.8: Overrepresentation of
atypical workers in tourism sector
(2018)
% growth
compared to
EU average

Top EU
destinations
included in
NUTS2 regions

<10%

-

10-20%

Paris

20-30%

Florence

30-40%

Edinburgh

40-50%

-

Methodological Note:
The measure of overrepresentation is the
result of the difference between the
percentage of atypical workers in all
NACE sectors and the percentage of
atypical workers in NACE = 9 (i.e.
Accommodation and food services) & 18
(i.e. Arts, entertainment and recreation)
(i.e.
highest
values,
highest
overrepresentation).
Source: Labour Force Survey

Variable name
LFS_ATYPICAL_WORKERS_TOURISM

“Atypical workers” are defined as those respondents in the Labour Force Survey that “usually
work” in “shift work”, “in the evening”, “at night”, “on Saturday” or “on Sunday”. The map
represents the level of overrepresentation of atypical workers in tourism sectors compared to the
general share of atypical work in a NUTS2 region. The highest values in the map indicate the
highest overrepresentation in tourism. On average, 50.2 percent of workers in the tourism sector
in 2018 fall into the category of atypical workers, as opposed to 27.4 percent in the remaining
NACE sectors.
Standing out as regional clusters with overrepresented shares of atypical work in tourism are
northwestern UK and Ireland, the Alpine arc and the Veneto region, Spain, inner Croatia and
eastern Romania. Instead these rates seem to be lower than average in Poland, while the situation
of France is patchy. These figures might also depend on national definitions and legislations.
In most city regions, the overrepresentation of atypical workers in the tourism sector is between
15% and 35%.
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Domain B.2.

Capacity of main moorings
What is the dimension / capacity of the main ‘moorings’ that
allow the anchoring and dwelling of tourism mobilities to
destinations, such as transport connections, hotels,
apartments, tourist sites (e.g. events venues, landmarks, etc.)?
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Multimodal accessibility
Map B.2.1
Multimodal accessibility index (2014)
Map B.2.1

Table B.1.1: Multimodal accessibility
index (2014)
Index compared
to EU average

Top EU
destinations
included in
NUTS2 regions

Strongly below

-

Below

Edinburgh

EU average

Barcelona

Above

Milan

Strongly above

London*

*Average of both London regions
Methodological Note:
This data is converted to NUTS2
2016 level by first converting all the
data from NUTS3 2010 to NUTS3
2016. Then the NUTS3 to NUTS2
conversion is done based on size of a
NUTS3 region in a NUTS2 region.
Variable name:
ESPON_POTACCMU
Sources: ESPON (potaccumu)

Multimodal accessibility indicators combine several modal accessibility indicators. There are
essentially two methods of integration. One is to select the fastest mode to each destination, which
in general will be air for distant destinations and road or rail for short- or medium-distance
destinations, and to ignore the remaining slower modes. Another way is to calculate an aggregate
accessibility measure combining the information contained in the modal accessibility indicators by
replacing the generalised cost by a 'composite' generalised cost of travel by mode m between region i
and j and using a parameter indicating the sensitivity of travellers to travel cost. The data source for
multimodal accessibility included in Eurostat statistics is the European Spatial Planning Observation
Network (ESPON).
Looking at the NUTS2 map, unsurprisingly, regions in the European core and large national capitals
enjoy a better multimodal accessibility. It stands out in this map that not all the most attractive
tourist destination regions enjoy a good accessibility - for instance Portugal, Greece or the South of
Spain.
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Cultural and natural attractions
Map B.2.2
“Stars index” (2001-2008)
Map B.2.2

Table B.2.2: stars index
Index compared
to EU average

Top EU
destinations
included in
NUTS2 regions

Strongly below

Berlin

Below

-

EU average

Hamburg

Above

Lisbon

Strongly above

Venice

*Average of both London regions
Methodological Note:
The data is converted from NUTS
2006 to NUTS 2016.
Variable name:
TOUR_STARS_ATTRACTIONS

Sources: ATRREG (AN2_05)

This Index of Cultural Tourism attractiveness was elaborated within the ESPON 2006 project 1.3.3
(https://www.espon.eu/programme/projects/espon-2006/thematic-projects/impacts-cultural-heritageand-identity ) and then updated and implemented in later ESPON projects. This index is based on a
count of tangible heritage assets included in national and regional lists (historical buildings, churches,
mansions, sites, archeological remains, caves, etc.) weighed by the number of ‘stars’ assigned in the
Touring Club tourist guide series, georeferenced and then regrouped at NUTS3 level.
This map does not say a lot except which regions are in principle (not necessarily in reality) most
attractive for certain kinds of tourism and lifestyle migration. It is an indicator that could be usefully
combined with other ones in explaining certain trends. The source does not grade for instance
events, leisure resort areas.
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Airbnb and traditional supply
Map B.2.3
Airbnb bed-places offer as share of bed-places in hotel establishments (2018)
Map B.2.3

Table B.2.3: Airbnb bed-places offer
as share of bed-places in hotel
establishments

Airbnb share

Top EU
destinations
included in
NUTS2 regions

< 25%

-

25 – 50%

-

50 - 75%

Hamburg

75 – 100%

Stockholm

100 – 125%

Amsterdam

125 – 150%

Rome

> 150%

Florence

Methodological Note:
The number of Airbnb bed-places has
been calculated from the number of
maximum guests in entire apartments,
bedrooms and shared bedrooms.
The data is aggregated from listing to
NUTS2 level.
Sources: AirDNA; EUROSTAT (tour_cap_nuts2)

Variable name
AIRBNB_MAX_GUEST_OF_TOUR_BE
DPL_I551_PERC

The map shows the share of Airbnb bed-places compared to bed-places in hotel accommodation.
Values below 100% (e.g. blue shades) represent NUTS2 regions where the number of Airbnb
bed-places is lower than the number of “traditional” hotel accommodation; values above 100%
(purple shades) indicate a higher number of Airbnb bed-places. The ratio shown in the map
depends not only on the number of Airbnb bed-places, but also on the local supply of traditional
tourism accommodation.
What emerges from Map B.2.3 is that in the Mediterranean regions, mainland France, Denmark
and Iceland the Airbnb supply is well above the traditional hotel accommodation supply. In
Germany and Eastern Europe traditional hotels seem to remain the norm. However, it should be
noted that there exist additional STR platforms, hence the number of STR offer might be higher
than the one presented in the map.
Among city regions, in most of them the bed supply of Airbnb is higher than that of traditional
bed-places. Florence and Lisbon stand out with an Airbnb bed share that is over 200% the total
traditional bed-places. In our list of 20 city regions, in every city the share of Airbnb bed-places is
higher than the number of traditional supply, except for Berlin (96%), Hamburg (69%), Munich
(38%), Stockholm (80%), Venice (65%) and Vienna (86%).
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Airbnb and traditional supply
Map B.2.4
Typology of dimension of Airbnb capacity in relation to total official accommodation
capacity (2018)
Table B.2.4: Dimension of Airbnb
capacity in relation to total official
accommodation capacity (2018)

Map B.2.4

+

Typology

Top EU
destinations
included in
NUTS2
regions

HotBed: --; AirCap: --

-

HotBed: - ;AirCap: -

-

HotBed: - ;AirCap: ++

-

HotBed: + ;AirCap: -

-

HotBed: + ;AirCap: ++

Budapest

HotBed: ++ ;AirCap: +

Hamburg

HotBed: ++ ;AirCap:
++

Venice

Methodological Note:
The number of Airbnb bed-places has been
calculated from the number of maximum
guests in entire apartments, bedrooms and
shared bedrooms. The data is aggerated
from listing to NUTS2 level.
Sources: AirDNA; EUROSTAT (tour_cap_nuts2)

Variable name:
COMB_BEDPL_I551_AIRBNB_ACTIVE_LIS
TS_MAX_GUEST

This map represents a typology of regions based on bed-places supply in traditional and STR
(Airbnb) establishments.
It is noticeable how the east tends to have a lower number of traditional bed-places than central
and Western Europe, with the exception of regions of the Benelux.
The Med Arc stands out, once again, as one of the regions with the highest offer of tourism
accommodation supply, be it in registered establishments or STRs. The northwest of the Iberic
peninsula, the Canary archipelago, the west of France, Alpine arc and the Baltic coast of Germany,
and the capital cities also report the highest number of bed-places.
The scattered areas classified with a low hotel supply and high Airbnb supply seem to be
predominantly rural, non-mainstream touristic regions, and include northeast France,
Estremadura (Spain), Basilicata (Italy), Albania, and rural regions of central and eastern countries.
Among the city destinations, unsurprisingly, both hotel and Airbnb capacity are high or very high.
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Multi-hosts on Airbnb
Map B.2.5 & B.2.5
The number and share of hosts with more than 5 listings on Airbnb
Map B.2.5

Map B.2.4

Variable names:
AIRBNB_ACTIVE_HOSTS_5_MORE,
AIRBNB_ACTIVE_HOSTS_5_MORE_SHARE

Sources: AirDNA

Map B.2.6

Sources: AirDNA
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Multi-hosts on Airbnb

These maps may could provide an indication of several interrelated phenomena enmeshed with the
rise and affirmation of Short-Term Rentals mediated by digital platforms in the hospitality
marketplace, as for instance:
• The degree of professionalisation in the STR value chain
• The desirability of real estate investments in the STR sector
• The regulations and fiscal treatment regime on STR that do not penalise multi-proprietors
In the map B.2.5 (absolute number of multi-hosts), the more attractive and mature tourist regions
stand out, especially in the Mediterranean arc (including almost the whole of France), the UK and
Ireland, and North Holland, plus all the main capital city-regions.
The second map, B.2.6, (share of multi-hosts over the total number of hosts in a NUTS2 region)
highlights that the south of Europe (Spain, Portugal, Italy, Croatia, Greece), the UK, parts of the
East, and the Baltic countries as well as all the main EU capital city-regions (except Berlin) emerge as
regional clusters. These trends might be at work to determine an above-average concentration of
STR property. On the other side, France, Germany, and Scandinavia stand out as countries where
STR property is more ‘distributed’. It is also interesting that in Eastern Europe, there is a relatively
high share of multi-hosts despite the Airbnb presence is not well-developed yet (see Map B.2.4).
The city trends show that Italy has a high absolute numbers of multi-hosts, but it is in city regions
such as Lisbon and Prague that the multi-host share is highest (8%).

Table B.2.5: number of hosts with more than
5 listings on Airbnb (2018)

Number of multi-hosts

Top EU
destinations
included in NUTS2
regions

<50

-

50-250

Hamburg

250-500

Ljubljana

500-2500

Madrid

>2500

Florence

Table B.2.6: share of hosts with more than 5
listings on Airbnb (2018)
% multi-hosts

Top EU destinations
included in NUTS2
regions

<2,5%

Berlin

2,5-5%

Edinburgh

5-7,5%

Budapest

7,5-10%

Lisbon

>10%

-
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Principal Component Analysis and
K-means clustering
Principal component analysis was run to provide a first
attempt of dimensionality reduction, which establishes the
ground for subsequent analysis in Task 2.5 (cfr. Wrapping up:
the exclusionary impacts of tourism and other associated
mobilities). Twelve variables were selected from previous
domains to implement this test. Data refer to 2018. Based
upon the results obtained, cluster analysis was used to classify
the regional areas according to their score onto the
extracted components.
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Four components had eigenvalues over Kaiser’s criterion of 1 and in combination explained 85.57%
of the variance. The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.691, above the
commonly recommended value of 0.6, and Bartlett’s test of sphericity was significant, x2 (66) =
2754.73, p < 0.001, indicating that correlations between the variables were sufficiently high to
conduct PCA. The rotated component matrix in shown in the table below. In sum, component 1
encompasses variables related to tourism pressure and tourism specialization, while variables linked
with the presence of Airbnb and the total volume of arrivals positively load onto component 2. As
for components 3 and 4, they identify the net migration rate of elderly cohorts (50-79) and youngest
cohorts (15-49), respectively.

Location Quotient
Percentage of workers in tourism sector
Tourism pressure
The proportion of foreign arrivals
Average duration of a visit
The total number of active listings
The estimated number of overnight stays for active airbnb's
Total arrivals
Net migration rate of the 50-64 years old age cohort
Net migration rate of the 65-79 years old age cohort
Net migration rate of the 25-49 years old age cohort
Net migration rate of the 15-24 years old age cohort

1
,954
,945
,882
,740
,719
,171
,214
,120
,017
,103
-,024
,027

Components
2
3
,125
,022
,133
,032
,115
,128
,199
-,247
,108
,367
,965
,034
,958
,052
,898
-,129
-,025
,934
-,020
,922
,076
,253
,022
-,169

4
,014
-,031
,049
,085
-,144
-,036
-,035
,199
,263
-,165
,884
,874
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The visualization of component 1 points to tourism specialization (including employment). This
factor assumes high values in NUTS regions located in the Mediterranean basin (e.g. in Greek coastal
and island regions, the coast of Croatia, Sardinia, the Balearics islands, the Valencian Community),
along the Atlantic coastline (e.g. the Lisbon region, Algarve, the Autonomous regions of Madeira and
Azores in Portugal, as well as the Canary island in Spain), in the Eastern Alpine arc (Alto Adige and
the western regions, or overlooking the Black Sea (e.g. the Bulgarian regions of Severoiztočen and
Jugoiztočen. of Austria). This list of red-coloured NUTS regions, which yield SD=0.5 or above, is
completed by a few “outliers” identifying inland regions with a huge tourism pressure, mainly in cities
such as Brussels, Prague and Budapest, and the Valle d’Aosta. Light-red coloured areas, which are
also above the mean of this component, corroborate the overall spatial trend, with areas along the
coastline and big cities getting the biggest share of the tourism market in 2018. ‘Cold’ regions (from
lighter to darker blue), indicating regions with lower (below EU-average) levels of tourism
specialisation, include most of the European core (note in particular France, including the region of
Paris, which stands our as a highly attractive but not overtly specialised tourist region), Scandinavia
countries and most regions for which we have data in the East-Northeast of Europe.
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Component 2 measures the pull of Airbnb-style accommodation together with a measure of global
attraction of tourists. Despite the fact that component 2 and component 1 might have some
conceptual (and geographic) overlaps, in this second map some regions turn red, while they were
below the average in the previous map related to component 1. The chromatic change of France is
particularly remarkable here suggesting that tourism and hospitality industry in this country is
increasingly ‘making space’ for this new form of accommodation, in spite of a below-average lvel of
tourism specialisation. In Italy, the Veneto region yield a SD=1.61 for this component, and high
scores can be observed throughout the peninsula also in regions that have lower scores of tourism
specialisation, like Sicily. The region of Bezirk Oberbayern in Germany also stands out in relation tot
his component. In these two last cases, one might assume that the cities of Venice and Munich
concentrate the largest shares of Airbnb accommodations in their respective regions. Lisbon,
Madrid, Paris and Berlin are other cities above the mean in component 2. It is remarkable that
except for the case of their capital city regions (e.g. Berlin, which scores very high to this respect,
Stockholm, Copenhagen, Budapest) most other regions in the core, in the North, East and SouthEast of Europe score quite low to this respect. Thus, an ‘Airbnb-led’ tourism model seems to be
emerging as a prerogative of the West-South West of Europe and especially of coastal and more
urbanised regions.
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Component 3 measures the attractiveness of European regions for the oldest migrant cohorts,
pooling the net migration rates of the 50-64 and 65-79 y.o. age groups. This migratory flows are
associated in the literature to the ‘lifestyle’ migration of senior workers approaching retirement or
the retired, who generally choose regions providing ‘touristy’ amenities and a good climate and
environment, and move out from regions offering lower levels of quality of life, with higher price
structures, or more congested. Furthermore, they may involve ‘return’ migration of retired workers
to countries of origin.
Several nuanced trends stand out in this visual representation of the value taken by this component.
First of all, the relative attractiveness of the Mediterranean arc for this type of migration, with the
notable exception of Spain and Portugal, where the strong inwards migration trend for the retired
has reverted in the recovery period from the crisis. Also standing out the French central and
Atlantic regions, the Alpine arc, the North of Germany and Denmark, and the south of Sweden;
while capital city regions like Paris, Berlin, Stockholm, Helsinki, Brussels are net emissors of this type
of migration, together with many regions in the EU core and in the East.
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This last component 4 measures the attractiveness of European regions for the younger migrant
cohorts poling the net migration rates of the 15-24 and 25-49 y.o. age groups, which the literature
associates with job related drivers – related to which, a buoyant tourism sector offering opportunity
for the unskilled may be an important factor, as could be a ‘touristy’ landscape for the younger
cohorts for instance in relation to higher educational choices.
The picture in this sense is quite different from the one provided by Component 3. This map
stresses how Germany, some Scandinavian regions and to a lesser extent Northern Italy have had
aver the past few year a positive net migrations trend, attracting people aged below 49 (i.e. at the
peak of their labour trajectory). In countries such as Spain, Italy or Finland, capital regions exert
attraction over youngest people living in surroundings areas. Conversely, Eastern and Southern
European regions are losing youngest residents.
Thus, younger migrant cohorts are rather attracted towards the European core, and especially
capital city regions, while the most attractive regions (for tourist and senior migrants) of the
Mediterranean arc, the Atlantic regions and the east are those where this factor scores lower,
indicating a possible process of ageing of the population through migration. Notable exceptions are
the Balearic islands, which remain very attractive for this type of migration although they lost their
pull for the senior cohorts, the Aegean islands of Greece, Scandinavia, and the North of Italy, that
are attractive for younger cohorts as for the senior cohorts.
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The k-means clustering technique was adopted for identifying clusters within the data using RFS. Parameter
k=4 was used to isolate four clusters of NUTS 2 regions. In sum, cluster 1 (n=8) identifies regions that score
very high in component 1 (e.g. tourism pressure and specialization), cluster 2 (n=97) is characterized by
positive net migration rates not connected with tourism, cluster 3 (n=8) encompasses regions which
concentrates the Airbnb offer, while NUTS regions in cluster 4 (n=86) yield score below the average in all the
four components. The map below permits the visualization of the four cluster at the European level.
Areas falling within Cluster 1 are coloured in violet. They include mostly coastal (Algarve in Portugal) and
insular regions of Greece and Spain, plus the Italian autonomous province of Alto Adige, a mountain
destination.
Cluster 2 (blue) covers the relative majority of NUTS 2 regions in our map, which characterize for positive
migration rates possibly unrelated with tourism attractiveness. Comparing this cluster with the results of the
PCA, the hypothesis can be cast that these regions are attracting new residents because of job opportunities
(e.g. Germany, North Europe and Scandinavian regions) or better quality of life (e.g. Greek islands, French
regions on the Ocean), while the presence of other regions in this cluster might be misleading and due to
external factors not included in our analysis. Most capital city-regions across Europe, and in some case also
their neighbouring regions, feature in this class.
Regions in Cluster 3 (in green) are characterised by an above-average penetration of Airbnb and thus profile
ing as tourist destinations with a distinct ‘urban’ profile, concentrate in Spain (Andalusia, Valencian Community
and Catalonia), France (Île-de-France, Rhône-Alpes and Provence-Alpes-Côte d’Azur), Italy (Tuscany) and
Adriatic Croatia.
Finally, Cluster 4 (in yellow) shows how inland Greece, Eastern Europe, the vast majority of Spain (inland
areas) and Portugal, as well as a group of regions across Central Europe and Finland, locate below the average
in all the extracted components.
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SECTION II - Exploration of trends of social
exclusion across the EU
Authors: UNIVIE (Lukas Alexander, Elisabetta Mocca, Yuri Kazepov), POLITO
(Samantha Cenere), USTRAT (Tom Baum, Kendra Briken, Pratima Sambajee,
Donagh Horgan)
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Introduction
The following three chapters look at trends of social exclusion across the European regions in
the past two decades. They aim at addressing some of the research questions formulated in
section C of deliverable 2.1 by identifying relevant dimension and associated indicators. Their
selection is based on extant scientific literature and intends to give a general insight into social
exclusion dynamics. To do so, a quantitative analysis was undertaken drawing on data from
Eurostat (in particular the surveys EU-SILC and LFS).
This report is structured as follows. Chapter one provides a broad overview of inequalities and
identifies territorial patterns using composite indicators to reveal societal processes. Moreover,
attention will be drawn to rural-urban as well as gender-related differences. Chapter two focuses
on exclusion in the housing market particularly in connection to tourism. The role of platform
providers, such as Airbnb and booking.com will be assessed along with price dynamics. Chapter
three looks at labour market exclusion in the tourism sector. Whereas an in-dept analysis is
hindered by the lack of specified data on this topic, a critique rooted in multiple scientific
discourses will address the shortcomings of existing databases.
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Key results
•

National-level data indicates the persistence of the North-West/South-East in explaining
the distribution of socio-economic issues in the European area. However, by
undertaking an analysis at regional and urban level, a more composite picture emerges.
In effect, national-level data indicates how poverty is especially persistent in Balkan and
Southern European regions. The Visegrád states show a positive development, although
their Eastern territories (except Czech Republic) still lack behind.

•

Housing inequality is due to cost but also to quality issues. People may experience
exclusion with regards to dwelling both because they cannot afford a house of decent
quality and because they are forced to live in poor living conditions. A strong
polarization of housing costs affects various European capitals and other major cities,
showing that there is still an evident primacy of urban contexts in driving economic
growth and, therefore, acting as attracting poles.

•

Based on the indicators used for the analysis, the investigation of housing as a dimension
of social exclusion processes at NUTS 1 or 2 risks to overlook possible important
trends and factors. Albeit some patterns may be traced also at macro-regional and/or
regional level, a better understanding of the phenomenon could result from an analysis
that pays more attention to other two levels: the urban, in order to analyze the
fluctuation of the housing market and neighborhood transformations that affect
households’ living conditions; and the national, to acknowledge macro-trends such as
the distribution of housing stocks and patterns of housing demand.

•

As for labour market exclusion, the composite indicator reveals some outliers not
conforming to the North-West/South-East rift. Hence, just as Northern Italian regions
display low levels of labour market exclusion, some Eastern and Western regions in
France show fairly high levels of labour market exclusions. Across the case study regions
young people and workers in gastronomy are much more likely to have low income and
work under precarious conditions than older employees in other professions. Similarly,
the data confirms the persistence of the gender pay gap, with women earning less than
men and more likely to be employed in precarious jobs than their male counterpart.

•

Identifying the role of tourism in engendering (or worsening) social exclusion is limited
by lack of data. Only for a handful of labour market-related indicators there are NACE
categories allowing to extract tourism-specific data. However, this type of data
encompasses only the accommodation sector and gastronomy, overlooking e.g. gigemployment, platform work.

4

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

1. URBAN EXCLUSION AND
INEQUALITIES
Authors: UNIVIE (Lukas Alexander, Elisabetta Mocca, Yuri Kazepov)
Introduction
This chapter discusses the latest trends and developments of urban exclusion and inequalities
across Europe. It adds on to the literature research conducted for D2.1 and aims at providing a
general overview to complement the tourism/mobility-specific research presented in Chapter
1.
Urban inequality is a multidimensional process, captured by a variety of definitions that changed
over time. The research focus shifted over the past century from material poverty (Rowntree,
1902; Townsend, 1979) to the analysis of the socio-economic context (Murie, 2005) and the
implication of relationality (Silver, 1994; Paugam, 2008). The vast body of research on the topic
has shown that drivers of social exclusion are related not only to the economy, but also to the
social networks and the institutional settings. As a result, familiy ties, union membership and
citizenship may determine the access to specific welfare services. Hence, an analysis of the
different dimensions and territorial contexts is necessary to understand the composition of
social exclusion. To this end, a range of indicators at meso- and micro-level (NUTS 3) is crucial
to examine the backdrop against which poverty plays out. Unfortunately, international,
comparative data, especially below national level, is hardly available. This is why most of the data
we used for this report refer to the regional level (NUTS 1 and 2). Concerning the selection of
dimensions and indicators, we took the most commonly used ones in research in the field
(identified in D 2.1) and checked their availability in various sources1. A list of indicators can be
found in subchapter 1.1 and 2.1. Although the original aim was to cover a time span of twenty
years (1999-2019), little data are available over such a long time period. As a consequence, albeit
scattered2, the analysis of temporal relations strives to highlight the major developments in 5or 10-years spans.
It is important to underline that the selected dimensions and indicators are only able to provide
a snapshot and cannot paint a full picture of all dynamics related to social exclusion. However,
altogether they will provide an overview of the social exclusion trends and dynamics occurring
across Europe.
The analysis here reported draws on the conceptual understanding of social exclusion as a
multidimensional process produced by multiple social, economic and cultural factors and shaped
by the territorial context (as documented in D2.1). Indeed, as will be discussed in greater detail
in the ensuing sections, our findings reveal the persistence of social and economic differences

Eurostat (in particular the EU-SILC and LFS survey) proves to be most reliable.
For some indicators it was necessary to be flexible with the data meaning that variables were used
from an earlier or later year. This was always accurately pointed out.
1
2
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along the North-West/South-East divide, although deep regional variations across European
countries render the social exclusion map more complex.
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1.1

Research questions C.1.

C.1. What are the main trends related to social exclusion (poverty, access to
services of general interest, affordability of home, household structure and
composition, socio-spatial segregation, etc.) observed throughout the EU
territory? How have these evolved?
1.1.1

Dimensions and Indicators

Social exclusion is differently defined by a wide variety of organisations and scientists. As a
consequence, also the indicators used to describe it encompass a broad range of social,
economic and contextual variables. In D2.1 we already discussed a number of approaches and
selected the most commonly used items. The idea behind the selection process was to get
accurate and detailed information on social exclusion while checking for availability of data. We
selected five dimensions subdivided in two to four indicators, each covering different aspects of
inequality (see Figure 1):
1) Poverty: The European Commission (EC) highlights the direct link between people at
risk of poverty and socially excluded ones. For the ´Europe 2020´ strategy, the EC
calculated the number of individuals in this group with three indicators from the EUSILC dataset: income below 60% of the national median, material deprivation
(affordability of heating, good food, holiday, mobility and basic infrastructure) and living
in a household with low work intensity (less than 20% of the potential) (Lelkes and
Zólyomi, 2011).
2) Access to services: This dimension describes the availability of infrastructures in an area
thus drawing attention to the contextual connections. As Murie (2005) pointed out,
there is a great number of resources (including transportation, care work, technology,
etc.) that are subject to exclusion and they all stand in relation to each other.
Infrastructure, as it is understood here, broadly covers three general fields3 each
captured by one indicator: health services (Health personnel - doctors per
inhabitant), communication technology (Households with broadband access)
and transport (Road and railway networks per km²) (Copus, 2014; Kuklys and
Robeyns, 2005).
3) Spatial Segregation/Housing: Comparative data on housing are very limited and
almost exclusively available at a national level. In essence, the selected indicators
describe two elements the cost of living (Housing cost overburden rate by
income quintile [more than 40% of the disposable income] and House price index)
and the conditions of living (Overcrowding rate).
4) Education: This dimension refers to outline the capability of an education system to
provide advanced schooling for the population without losing individuals in the process
and especially during the transitional phase from school to work. Two indicators were
selected: the NEETs rate (young people between 15-24 that are neither in
It was planned to include the accessibility of childcare as well; however, the indicator in the SILC
dataset had inconstancies and further regional data wasn´t available.
3
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employment nor in education and training) and the share of population with no or
only primary education.
5) Labour market: Labour and its organisation is a key dimension in processes of
inclusion/exclusion (Paugam, 2008; Cass et al., 2005). It is not only important to be part
of the labour force and gain a fair income, but also to have good working conditions that
provide security and stability. Four indicators are meant to cover this dimension:
Unemployment rate, full-/part-time employment, temporary employees
and income distribution.

Figure 1: Selection of dimensions and indicators C.1.

Income distribution

Temporary employees

Employment by full-time/part-time

Labour market

Unemployment rate

Population with at most lower secondary
educational attainment (ISECD 0, 1 , 2)

Education

NEETs rate

Overcrowding rate

Spatial
segregation
/ Housing

Housing cost overburden rate by income quintile

Road and railway networks per km²

Households that have internet access at home

Severe material deprivation rate

People living in households with very low work
intensity

People at risk of poverty or social exclusion

Health personnel (doctors per inhab.)

Access to services

Poverty

Source: own sketch

1.2
1.2.1

Analysis and Results
Poverty

Poverty appears to be a very scattered dimension, with some geographical patterns and
surprising outliers that do not seem to follow the general trend. It has to be noted that Germany
and the Netherlands were not included in the analysis, since data on a NUTs 2 level were not
available for these countries.
As mentioned previously, the analysis of poverty entailed a closer look to three indicators,
namely risk of poverty, material deprivation and work intensity. For what concerns the
former, as Map 1 shows, Czech Republic, Flanders (North Belgium), Northern Italy and parts
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of France score best, which means that only a small share of the population has a very low
income compared to the median. Generally, Southern and Eastern European regions lag behind,
whereas North, West and Central European regions (including the Visegrád states) tend to
show more positive results. The UK marks an exception, especially Northern Ireland and
Eastern Rumania stand out with a 30-35% rate. They are only surpassed by Estremadura (ESP),
Sicily and Sardinia (ITA), all with 35-40%. If we look at the development of poverty rates over
the past ten years, we see their persistence, especially in South and South East European regions.
Estremadura and Sicily, for example, increased by 2%, Cantabria (ESP) and Andalusia (ESP) even
by 5%. In the other European regions, the development since the 2008 economic crisis is diverse,
but has a general upwards tendency.
Map 1: Population at risk of poverty 2018

Source: own calculation, based on pov_risk, 2018 (EU-SILC)

Methodological note:
Map displays NUTS2 classification and data. However, for some countries the data refer to
NUTS1 level; these countries are Austria, Belgium, Bulgaria, Croatia, Denmark, Greece,
Ireland, Italy, Norway, Poland, Romania, Serbia, Sweden, and United Kingdom.
The risk of poverty was analysed for non-EU migrants (Map 2). Overall, the latter are much
stronger affected than EU citizens. Though the general tendencies identified in Map 1 are
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similar, Map 2 deviates significantly. Non-EU migrants in Sweden, the UK, France and the
Southern European regions have a relatively high risk of poverty compared to the Visegrád
states, which tend to score much better. However, it is important to point out the enormous
differences within certain states. For example, in the UK Wales reports over 90% of at risk of
poverty population share and Northern Ireland below 10%; similar differences may be also found
in Poland or Spain. A reason might be that some regions are more affected by migration than
others. Moreover, migrants themselves are a diverse group. Refugees that were overhastily
forced to leave their country can hardly be compared to highly skilled ‘expats’ pursuing better
career prospects. Yet, both count as migrants.
Map 2: Population at risk of poverty non-EU migrants 2018

Source: own calculation, based on pov_risk_oth, 2018 (EU-SILC)

Methodological note:
Map displays NUTS2 classification and data. However, for some countries the data refer to
NUTS1 level; these countries are Austria, Belgium, Bulgaria, Croatia, Denmark, Greece,
Ireland, Italy, Norway, Poland, Romania, Serbia, Sweden, and United Kingdom.
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With regard to material deprivation (Map 3), this indicator refers to the inability to afford
certain standard consumption goods, such as a washing machine, high quality meal or heating. In
2018 this form of poverty is especially distinctive in Southern Italy and the South-East European
Regions in Greece, Bulgaria and Romania. There, 20-25% of the population fall into the category.
Similarly, Scotland and Wales (5-10%) in the UK as well as some of the Baltic states (5-15%) lag
behind and appear to be inconsistent with the North-South downwards slope. Most SmartDest
case study regions are in the two lowest categories (Vienna: <5%, Ljubljana: <5%, Venice: <5%,
Torino: <5%, Lisbon: 5-10%, Barcelona: 5-10%, Scotland (Edinburgh): 5-10%). Compared to
2008, the situation in Eastern European regions, in particular in Hungary, Rumania and Bulgaria,
improved substantially, although they still show a high level of material deprivation. The rate
increased in almost the whole of Spain, Italy and also Denmark.
Map 3: Share of poverty deprivation 2018

Source: own calculation, based on pov_depri, 2018 (EU-SILC)
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Methodological note:
Map displays NUTS2 classification and data. However, for some countries the data refer to
NUTS1 level; these countries are Austria, Belgium, Bulgaria, Croatia, Denmark, Greece,
Ireland, Italy, Norway, Poland, Romania, Serbia, Sweden, and United Kingdom.
If we look at material deprivation among the core workforce aged 30 to 49, we can see that it
is stronger and shows more pronounced differences (Map 4). In Southern Europe in particular
the big Italian islands (Sicily and Sardinia both with 35-40%) a quarter to one third of this age
group cannot afford basic goods and services. Again, there are big differences within countries,
making homogeneous states like Denmark, Austria or Norway an exception. All at case study
region of SmartDest are in the lower half of the scale (Edinburgh: 10-15%, Barcelona: 10-15%,
Lisbon: 10-15%, Torino: 10-15%, Venice: 5-10%, Vienna: 10-15%, Ljubljana: 10-15%).

Map 4: Rate of poverty deprivation among 30-49 olds 2018

Source: own calculation, based on pov_depri_age_30_49, 2018 (EU-SILC)
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Methodological note:
Map displays NUTS2 classification and data. However, for some countries the data refer to
NUTS1 level; these countries are Austria, Belgium, Bulgaria, Croatia, Denmark, Greece,
Ireland, Italy, Norway, Poland, Romania, Serbia, Sweden, and United Kingdom.
Zooming in onto the conditions of non-EU migrants, the highest deprivation rates of non-EU
migrants (Map 5) can be found in Greece and Bulgaria (35-40%), but also in Scotland, the French
part of Belgium and Southern France lack behind. However, it is important to acknowledge that
there is no data for some regions. Incidentally, Wales appears to be an interesting, paradoxical
case. For non-EU migrants it had the highest chance of being at risk of poverty and
simultaneously the lowest of being materially deprived. Only an in-depth analysis might be able
to find comprehensible explanations and clarify the role of the welfare context (e.g. subsidies
may be paid out in goods, which does not increases the financial income but secures material
wealth). The SmartDest case regions vary and range from the low to the medium section of the
scale (Edinburgh: 25-30%, Lisbon: 15-20%, Torino: 5-10%, Venice: 5-10%, Vienna: 15-20%,
Ljubljana: 15-20%, Barcelona: 20-25%).
Map 5: Rate of poverty deprivation among non-EU migrants 2018

Source: own calculation, based on pov_depri_oth, 2018 (EU-SILC)
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Methodological note:
Map displays NUTS2 classification and data. However, for some countries the data refer to
NUTS1 level; these countries are Austria, Belgium, Bulgaria, Croatia, Denmark, Greece,
Ireland, Italy, Norway, Poland, Romania, Serbia, Sweden, and United Kingdom.
Moving on to work intensity, Map 6 shows the share of the core workforce aged 30-49 that is
living in households with low work intensity (lower than 20% of their total potential during the
previous 12 month). Again, South and South-East European regions tend to lack behind. In some
region it matches the patterns of material deprivation; in others like Rumania it does not. This
means that although people are in employment, their wage is not enough to afford all basic
consumption goods and services (a phenomenon known as ´working poor´).
Map 6: Low work intensity among 30-49 year olds 2018

Source: own calculation, based on pov_workint_age_30_49, 2018 (EU-SILC)
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Methodological note:
Map displays NUTS2 classification and data. However, for some countries the data refer to
NUTS1 level; these countries are Austria, Belgium, Bulgaria, Croatia, Denmark, Greece,
Ireland, Italy, Norway, Poland, Romania, Serbia, Sweden, and United Kingdom.
A comparison of the low work intensity rate in 2008 and 2018 shows a clear increase in Southern
Italy and almost the whole of Spain, Norway, Sweden and Finland. The role of the refugee
migration flows in those trends is still to be determined. In Central and Eastern European
regions, the rate tends to decrease, particularly in Czech Republic, Rumania and Hungary.
The rate of low work intensity among non-EU migrants appears to have a surprising pattern
(Maps 7). Italy, Hungary, Czech Republic, Portugal, Switzerland are almost exclusively grey
whereas Norway, Sweden or France are dark red. Additional research might reveal if this result
can be explained through recent streams of migration/refugees, through diverging methods of
data collection or through other hidden rationales.
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Map 7: Low work intensity among non-EU migrants 2018

Source: own calculation, based on pov_workint_oth, 2018 (EU-SILC)

Methodological note:
Map displays NUTS2 classification and data. However, for some countries the data refer to
NUTS1 level; these countries are Austria, Belgium, Bulgaria, Croatia, Denmark, Greece,
Ireland, Italy, Norway, Poland, Romania, Serbia, Sweden, and United Kingdom.
1.2.2 Access to services
This dimension encompasses three indicators: health personnel, access to internet and
transportation network. In what follows, a spatial analysis of this set of indicators is
provided.
The indicator medical doctors per inhabitants shows a diverse and heterogeneous distribution
across European regions. From 2010 (Map 8) to 2016 (Map 9), the situation improved in most
areas, but didn´t substantially change previous patterns. In contrast to other economic and social
indicators, the Southern European countries appear to have a relatively high number of doctors
together with Central and Northern European ones. Concerning big regional differences, it is
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important to underline that health services might be provided by a neighbouring region, which
does not necessarily mean a shortfall or lower accessibility for residence in a particular area.

Map 8: Medical doctors per 100.000 inhabitants (2010)

Source: based on Eurostat data (https://ec.europa.eu/eurostat/cache/RCI/#?vis=nuts2.health&lang=en accessed
14.09.2020)
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Map 9: Medical doctors per 100.000 inhabitants (2016)

Source: based on Eurostat data (https://ec.europa.eu/eurostat/cache/RCI/#?vis=nuts2.health&lang=en accessed
14.09.2020)

As for the percentage of households with an internet access, Map 10, which reports figures for
2014, shows that the Northern and Central European regions have a good coverage, whereas
the South and Eastern European regions lag behind. Five years later in 2019 (Map 11 – the
scales changed), the situation improved substantially all over Europe, in particular in Spain,
Bulgaria and Romania, which previously had a low level of coverage.
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Map 10: Households that have internet access at home (2014)

Source: based on Eurostat data
(https://ec.europa.eu/eurostat/
databrowser/view/tgs00047/
default/table?lang=en accessed
10.09.2020)

Map 11: Households that have internet access at home (2019)

Source: based on Eurostat data
(https://ec.europa.eu/eurostat/
databrowser/view/tgs00047
/default/table?lang=en accessed
10.09.2020)
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Figure 2 illustrates the length of the motorway and railway network per square kilometre. The
variable is not ideal as it is strongly depending on regional structure. For example, East Austria
or Scotland have big rural areas and therefore a relatively small transportation network
especially compared to Brussels, which consists only of metropolitan area. However, it is still
possible to see tendencies between the regions and across time. Other transport related
indicators are only available on country level or cover a small number of cases.
From 20054 to 2018 the transportation network improved in almost all regions particularly in
Portugal and Spain. In Austria, Yugozapaden (BRG) and Piemnote (ITA) there is a slight reduction
of railways, probably by dismantling old routes. Moreover, there has been a slight reduction of
motorways in Brussels.
Figure 2: Motorway and Railway network per square km in NUTS1 regions
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Source: own calculation, based on tran_r_net
https://ec.europa.eu/eurostat/databrowser/view/tran_r_net/default/table?lang=en (accessed 25.09.2020)
Motorway data on Brussels 2005 is from 2008.
Railway data on Scotland 2005 is from 2008 and 2018 from 2013.

4

2005 is the earliest available data
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1.2.3

Spatial segregation and housing

The housing indicators (housing cost overburden rate by income quintile, overcrowding rate,
House price index) are thoroughly discussed and embedded in extant scientific literature in
Chapter 2.
To highlight some of the key findings, the overburden of housing costs decreased all over Europe
in the past 10 years. Yet, figures for Greece, Bulgaria and the UK show a great financial pressure
for low income households. Overcrowding rates remained stable in the past decade and are
particularly high in some Post-Soviet Eastern European regions (e.g. Romania and Bulgaria
partially even around 50% in 2018). Reliable data on housing prices is only available at country
level. However, there has been research focusing on cities underlining the tense situation in
many urban areas. Housing prices correlate with labour productivity – meaning that prices rise
simultaneously with a region´s GDP.
1.2.4 Education
In order to map the educational dimension of social exclusion, two indicators were taken into
account: the NEETs rate and the share of people with basic education.
For what concerns the first indicator, Map 12 shows the percentage of young people aged 1524 that are neither in employment nor in education or training (NEETs). Allover Europe, there
was a positive downwards trend from the post crisis year 20105 (Map 12) to 2018 (Map 13)
when the economy slowly recovered. Young people especially in South and Eastern European
regions are likely to fall in the category NEETs. The situation is particularly persistent in
Southern Italy, which has a rate of 20% - 30% and has not shown improvement over the past
years.
Map 12: NEET rate (% of population aged 15-24), 2010

Source: based on
Eurostat data
(https://ec.europa.eu/
eurostat/cache/RCI/
#?vis=nuts .education
&lang=en accessed
14.09.2020)
NEETs = Young
people neither in
employment nor in
education and training
5

Data from 2008 was not available in map format but will be used for the composite indicator.
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Map 13: NEETs rate (% of population aged 15-24), 2018

Source: based on Eurostat
data (https://ec.europa.eu
/eurostat/cache/RCI/#?vis
=nuts2.education
&lang=en accessed
14.09.2020)
NEETs = Young people
neither in employment nor
in education and training

The educational situation of the older workforce aged 25-64 year is different across Europe as
it is strongly related to labour market regimes. For example, the rate of tertiary educated people
doesn´t account for highly skilled workers in Germany and Austria trained in the vocational
system with its institutionalised apprenticeship. To acknowledge those different regimes, it
makes more sense to look at the rate of people with no or only basic education. Figure 3
shows the trend in different regions over the past 20 years in 5-year steps. There is a steady
decrease of low educated workforce all across Europe. The highest rates are in the Southern
Regions in Italy, Spain and Portugal; the lowest in Eastern and South-Eastern regions.
Figure 3: At most lower secondary educational attainment by year (% of population aged 25-64)
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Source: own calculation, based on Euostat data
(https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=edat_lfse_04&lang=en accessed 24.09. 2020)
The indicator aggregates level 0 (Less than primary education), 1 (Primary education) and 2 (Lower secondary education) of
ISECD 2011.
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Figure 4 shows the differences of educational attainment between male and female population
for 2003 and 2018. In most regions there is an interesting trend reversal. Whereas in 2003
women were more likely to have no more than secondary education; in 2018 this is more likely
for men. Austria and Germany are the only exceptions, although the differences between the
genders decreased overtime.
Figure 4: At most lower secondary educational attainment by gender (% of population aged 25-64)
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Source: own calculation, based on euostat data (https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=edat_lfse
_04&lang=en accessed 24.09. 2020) The indicator aggregates level 0 (Less than primary education), 1 (Primary education)
and 2 (Lower secondary education) of ISECD 2011.

1.2.5

Labour market

The analytical dimension labour market comprises the four indicators that are related to the
labour market dimension: unemployment, part-time and temporary employment and
income distribution, illustrated in the radar chart displayed in Figure 5. Moreover, those
indicators are further examined by age and gender and are compared to the total population.
The chart shows six NUTS1 regions that are linked to the SmartDest case studies.
With regard to the unemployment rate, there are no big outliers, besides higher figures in
Southern European regions. Gender does not appear to be an important factor, as only age has
a clearly visible affect. In all regions, the young group (15-29 years) is more likely to be
unemployed than the general population.
As for the share of part-time employment is widespread in gastronomy and among female
workers. An exception is the Spanish and Portuguese region, where part-time employment rate
is generally very low, mainly including young people. Everywhere men are recognisably more
likely to work full-time.
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Temporary employment contracts are more common among people in the 15-29 years old age
group and gastronomy workers. This form of employment is widespread in the Southern
European regions and might be connected to seasonal summer tourism. No significant difference
between genders can be detected.
Finally, with regard to income distribution, the share of the lowest income quintile shows the
proportion of a group compared to the total national population. The bigger the share, the
bigger the group of people with low wages in a specific area. In all regions, workers in
gastronomy and young people are significantly more likely to receive a low salary. Moreover,
the difference between genders is apparent. In all regions, women are far more likely to earn a
lower wage than men.
Figure 5: Labour market indicators by NUTS 1 region 2018/20176

Région de Bruxelles-Capitale (BEL)

Scotland (UK)

Ostösterreich (AUT)

Veneto (ITA)

Área Metropolitana de Lisboa (PRT)

Catalunya (ESP)

Source: own calculation, based on unemp, partime, tempor, inc_firstquint(2017), 2018 (LFS)

6

Brussels is not a case study in SmartDest, but was selected as a proxy for Amsterdam and as an
example of North-Western Europe in general.
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1.2.6

Composite indicators

The following sub-chapter will look at regional trends of social exclusion by combining the
previously introduced variables to composite indicators that give a single score to each
dimension. The regional patterns of two dimensions (poverty and labour market) over the past
decade are analysed in-dept as they prove to be central to the concept of social inequality
(European Commission, 2019; Copus, 2014; Labonté etal., 2011; Berman and Philips, 2000).
Moreover, their indicators offer the best data quality, few missing cases and availability at low
territorial levels. A radar chart (Figure 6) displays all the composite indicators at once allowing
to see overall performances of particular regions.
Map 14 (2008) and Map 15 (2018) show the composite poverty indicator of a region or
country in relation to the European average. The indicator combines the income distribution
within a country, the availability of basic material goods and services and the minimum
involvement in the labour market. Green means that the poverty indicator is higher than the
average, purple that it is lower. In 2008, Southern and South-Eastern European regions have
high rates of poverty. Two exceptions to this pattern are the northern parts of Italy and Spain.
Western and Central European regions and some Baltic states are above average as well. Again,
there is a big difference between the Flemish region and Wallonia. A decade later in 2018, the
South and South-East is still significantly underperforming - again, aside from Northern Italy and
Northern Spain, and with an improvement registered in the Southern regions of Portugal. In
relation, the situation in Central and Western Europe improved with the exception of Wallonia
and Northern Ireland. Especially Czech Republic and Poland show a positive development.
However, when comparing the two maps it is important to be careful with conclusions and to
acknowledge that the variations are calculated on bases of the European average. Therefore, it
is a comparison of relationalities, which allows to see variations of regional differences across
time. In an ideal case, the map would be grey (little variation) with a low average.
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Map 14: Composite indicator – poverty, 2008

Source: own calculation, based on
pov_workint, pov_depri, pov_risk
2008(EU-SILC)
The composite indicator for poverty is
calculated from three indicators (risk of
poverty, material deprivation and low
work intensity).
>0: poverty indicator is higher in the
region than EU average (green)
<0: poverty indicator is lower in the
region than EU average (purple)

Map 15: Composite indicator – poverty, 2018

Source: own calculation, based on
pov_workint, pov_depri, pov_risk
2018(EU-SILC)
The composite indicator for poverty is
calculated from three indicators (risk of
poverty, material deprivation and low
work intensity).
>0: poverty is higher in the region than
EU average (green)
<0: poverty is lower in the region than
EU average (purple)
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Moving on to the composite indicator of labour market exclusion, it combines the
unemployment rate, atypical employment (temporary contracts and part time work) and the
share of low individual income within a country (only available for 2018). Map 16 (2008) and
Map 17 (2018) show the variations across European NUTS1 and 2 regions. The composite
indicator is put in relation to the European average. As before, green regions refer to those
territorial units characterised by higher labour market exclusion, while purple areas indicate
those
with
lower
labour
market
exclusion.
Southern regions display a high and persistent labour market exclusion, in particular in Southern
Spain and Southern Italy. As for labour market exclusion, Northern Italy constitutes an
exception, followed by the southernmost areas of Portugal in 2018, displaying low levels of
labour market exclusion. As shown in previous maps (Map 1 and 3), Bulgaria and Rumania have
high poverty rates; however, the labour market indicators suggest a relatively good labour
market integration. The British Isles, Northern and Central Europe maintain a position above
average. In France, there is relatively little development over time, but it has a very diverse
pattern with almost no extreme outliers. A clear reduction of labour market exclusion from
2008
to
2018
is
evident
in
Poland
and
Eastern
Germany.
Again, comparing the two maps demands caution, especially since the European average changed
and one indicator was not available for the year 2008. In addition, it is important to consider
labour market and welfare regimes, as they influence the culture of work and mechanisms of
social security (Esping-Andersen, 1989; Silver, 1994; Arts and Gelisen, 2002; Paugam, 2008). For
example, part-time types of employment may not necessarily be precarious; or unemployment
might be low as social security does not provide enough to get by and as a consequence forces
everyone in some kind of paid employment. Moreover, the indicator cannot account for the
whole shadow economy.
A comparision of the 2018 regional compostie indicators of poverty (Map 14 and 15) and
labour market exclusion (Map 16 and 17) shows diverse dynamics across Europe. Ineuqalities
in one field don´t necessarily mean inequalities in the other one. Britan, Irland, Bulgaria, the
Baltic states and the French part of Belgum have poverty rates above average but simultaniously
little exclusion on the labour market. In France and Poland the situation is the other way around.
Spain and Italy tend to have North-South differnces but stay consistant across dimensions.
Austria and Germany show below average inequality rates for both indicators. Compared to
2008, the patterns are very similar. The only exception is Poland, which had a low score in both
dimensions then.
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Map 16: Composite indicator – labour market, 2008

Source: own calculation, based on
unemp, partime, tempor, 2008 (LFS)
The composite indicator for labour
market exclusion is calculated from
three indicators (unemployment, part
time employment and temporary
contracts; share of low income not
available).
>0: labour market exclusion is higher
in the region than EU average (green)
<0: labour market exclusion is lower
in the region than EU average (purple)

Map 17: Composite indicator – labour market, 2018

Source: own calculation, based on
unemp, partime, tempor,
inc_firstquint(2017), 2018 (LFS)
The composite indicator for labour
market exclusion is calculated from
four indicators (unemployment, part
time employment, temporary
contracts and share of low income,
2017).
>0: labour market exclusion is higher
in the region than EU average (green)
<0: labour market exclusion is lower
in the region than EU average (purple)
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The radar chart (Figure 6) illustrates all composite indicators each representing one dimension
of social exclusion. Zero is the European average. Values below indicate less inequality; above
more inequality. To ensure readability some regions with big metropolitan areas have been
selected that stand in relation to the SmartDest case studies or offer an interesting comparision;
either because they are extreme cases or because they are geographically close and structurally
similar to a case study city.
Brussels has an average score on all dimension only poverty is an extrem outlier. Compared to
2008, the labour marekt exclusion significantly decreased. Sofia´s (Yugozapaden – BGR)
composite indicators on exclusion on the labour market, education and access to services are
the lowest of all regions; yet, poverty and housing exclusion is extremly high. In 2018 as well as
in 2008, Scotland and East Austria were both front runners in the dimensions labour market,
edcuation and housing, but behind the South European regions when it comes to poverty.
However, it is important to underline that the selected regions are among the richest in
Portugal, Spain and Italy. In the past ten years (Figure 7) poverty increased in Catalunya where
as housing exclusion declined in relation to the EU average. In the Italiean region Veneto,
inequality rose in all dimension. It is important to underscore that this doesn´t necessarily mean
more exclusion in the region, but more exclusion in comparision with the rest of Europe.
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Figure 6: Radar Chart composite indicators, 2018

Source: own calculations based on LFS, EU-SILC and other Eurostat data all introduced previously in this chapter
>0: exclusion is higher in the region than EU average
<0: exclusion is lower in the region than EU average

Figure 7: Radar Chart composite indicators, 2008-2018

Source: own calculations based on LFS, EU-SILC and other Eurostat data all introduced previously in this chapter
The dimension `Access to Services` for East Austria and Scotland illustrates the national values.
>0: exclusion is higher in the region than EU average
<0: exclusion is lower in the region than EU average
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1.3

Research question C.2.

C.2 Which specific spatial patterns can be detected (e.g. by regional types,
degree of urbanisation, geopolitical context, etc.)?
1.3.1 Dimensions and Indicators
To analyse spatial patterns of social exclusion, the same dimensions and indicators as in the
previous chapter 1.2 are used. Since variations across time and regions (only NUTS 1 and 2)
have been investigated there, here urban-rural variations within a region are explored drawing
on the micro data of EU-SILC and LFS. Each case in those databases is classified as a person
living in a thinly (rural), intermediate (town) or densely (city) populated area (to be more
particular municipality). The first two categories have been merged into the variable
´countryside´.
However, due to data quality and availability issues, this analysis of urban-rural variations was
undertaken for two dimensions: labour market and poverty.
1.3.2 Analysis and Results
Map 18 shows urban poverty in relation to the regional average using the composite indicator
that combines risk of poverty, severe material deprivation and low work intensity.
Unfortunately, for some countries it was only possible to use data on NUTS0 level, which does
not allow to account for regional differences. In the UK, Italy, Austria, Portugal, Belgium and
most Nordic regions poverty is higher in urban areas. In France, Ireland and the Eastern
European regions including the Balkan and the Baltic states the data suggests that poverty is
higher in the countryside. Czech Republic and Spain have a very diverse pattern with strong
regional discrepancies.
Map 18: Poverty in urban areas compared to regional average

Source: own calculation, based on
pov_workint, pov_depri, pov_risk
2018(EU-SILC)
The composite indicator for
poverty is calculated from three
indicators (risk of poverty, material
deprivation and low work
intensity).
>0: poverty in urban areas is
higher than regional average
(green)
<0: poverty in urban areas is lower
than regional average (purple)
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Figure 8 compares the labour market in urban areas with rural/town areas within a NUTS 1
region. The chart shows that the labour market in urban areas in North, West and Central
Europe performs worse than in rural areas. In particular, unemployment is significantly higher in
cities. In South and Eastern Europe this tendency is reverse and especially visible in the regions
around Sofia, Rome and Bratislava. Possibly this might be due to the fact that the rural areas
may have inefficient infrastructures, or that their economy may be shaped by precarious sectors,
such as agriculture. Alternative, the urban/rural divide may be engendered by these cities’
capacity to attract most industries within their country.
Figure 8: Labour market in NUTS 1 regions 2017/18 – Urban compared to rural/town area

Source: own calculation, based on LFS data
>0: higher unemployment rate, people with low wages and atypical contracts in urban areas compared to rural/town areas
within the NUTS1 region
<0: lower unemployment rate, people with low wages and atypical contracts in urban areas compared to rural/town areas
within the NUTS1 region

To investigate territorial dynamics on the European labour market further, a composite
indicator was constructed by combining all four labour market indicators (unemployment, part
time employment, temporary contracts and share of low income). Map 19 shows the
distribution across NUTS 1 regions as it relates the urban indicator to the regional average.
Values above one suggests more labour market exclusion in cities (green) and below more
exclusion on the countryside (purple). The data clearly show that in Eastern European regions
including the Baltic state, the countryside is substantially worse off. The situation in Italy and
Spain is mixed with a tendency of rural poverty in the South. Central, Western and Northern
European regions tend to have higher urban than rural exclusion. This is especially apparent in
Austria, Germany and Denmark.
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Looking at both, Map 18 on poverty and Map 19 on labour market exclusion some interesting
dynamic emerge. In Eastern, Central and Northern countries exclusion on the labour market
and poverty tend both to be either rural or urban. In Ireland and France, the labour market
situation on country side is less precarious but the poverty rate is higher. The exact opposite is
true for Southern Italy and Portugal, where urban areas offer more favourable employment
opportunities but are also more likely to attract and produce poverty.
Map 19: Labour market exclusion in urban areas compared to regional average, 2017/18

Source: own calculation, based on unemp, partime, tempor, inc_firstquint(2017), 2018 (LFS data)
The composite indicator for labour market exclusion is calculated from four indicators (unemployment, part time
employment, temporary contracts and share of low income, 2017).
>0: labour market exclusion in urban areas is higher than regional average (green)
<0: labour market exclusion in urban areas is lower than regional average (purple)
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Conclusion
Social exclusion is a complex dynamic captured by a variety of definitions. In this chapter, it is
conceptually understood as a multidimensional process produced by multiple social, economic
and cultural factors and shaped by the territorial context (as documented in D2.1). In this
chapter, social exclusion was investigated across European regions by employing sets of
indicators that describe certain fields of inequality (poverty, access to services, housing,
education and labour market).
Concerning poverty, Southern and Eastern European regions tend to lag behind, whereas North,
West and Central European regions (including the Visegrád states) show more positive results.
However, there are outliers such as Northern Ireland with a risk of poverty rate between 30
and 35%. Extreme differences within countries were found in Spain, Italy, Belgium, Bulgaria and
the
UK;
the
first
three
with
a
North-South
dynamic.
The data shows that the conditions for non-EU migrants tend to be worse than those of the
general population, although this group includes highly educated expats. It is important to keep
in mind that there were massive migration movements in the previous years due to multiple
conflicts in countries like Syrian, Sudan, Congo or Yemen. Germany is among the top 5 host
countries for taking in refugees worldwide with more the one Million in 2018 (IOM 2020). Those
movements affected European regions differently creating distinctive dynamics and
contradictory trends that cannot simply be ascribed to economic development and social
policies. For example, Sweden has low exclusion scores in most dimensions, yet non-EU
migrants struggle to find employment.
For what concerns access to health and technology related services, the situation improved
substantially all over Europe. This is particularly evident in Southern Europe and the Balkan
region, which apparently have begun to catch up with ‘smarter’ countries.
As for unemployment, the data underscores high rates in the Southern European regions.
Interestingly, the analysis suggests that the unemployment rate is higher among young workers.
The general situation of young people in South and South-East Europe was dire especially in the
year of the financial crisis 2008. A decade later the data shows major improvement all over the
continent Only South Italy remained a focal point without substantial development. For what
concerns the forms of employment, the analysis indicates how part-time and temporary
contracts are widespread in gastronomy - a sector of crucial importance for this project.
Additionally, statistical patterns for the labour market indicators are very similar across the case
study regions, although the Southern ones tend to have a more exclusion. Young people and
workers in gastronomy are much more likely to have low income and work under precarious
conditions than older employees in other professions. Similarly, the data confirms the
persistence of the gender pay gap, with women earning less than men and more likely to be
employed in precarious jobs than their male counterpart.
Labour market exclusion has an urban-rural pattern that varies across Europe. Whereas in South
and South-Eastern regions the countryside lags behind, urban areas in Northern, Western and
Central European regions show higher dynamics of exclusion.
The abovementioned indicators where then combined in five composite indicators to grapple
with the multifaceted nature of this process. Broadly speaking, national-level data indicates the
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persistence of the North-West/South-East in explaining the distribution of socio-economic
issues in the European area. However, by undertaking an analysis at regional and urban level, a
more composite picture emerges. In effect, national-level data indicates how poverty is especially
persistent in Balkan and Southern European regions. The Visegrád states show a positive
development, although their Eastern territories (except Czech Republic) still lack behind.
However, as documented above, there are some sub-national exceptions to this pattern. As an
example, the data indicate that the Northern areas of Spain and Italy present lower poverty
rates. Similarly, Ireland, Northern Ireland and the Northern areas of England do not fare as well
as the other Nordic countries. As for labour market exclusion, the composite indicator reveals
some outliers not conforming to the North-West/South-East rift. Hence, just as Northern
Italian regions display low levels of labour market exclusion, some Eastern and Western regions
in France show fairly high levels.
Social exclusion in urban areas is a multi-faceted phenomenon and itself difficult to capture and
explore. However, identifying the role of tourism in engendering (or worsening) social exclusion
is a hard task for quantitative research, limited by lack of data. Only for a handful of labour
market-related indicators there are NACE categories allowing to extract tourism-specific data.
However, this type of data encompasses only the accommodation sector and gastronomy,
overlooking other professions that are strongly connected to tourism, such as travel agents,
street vendors, ticket sellers or guides. Moreover, the relation of tourism and residence could
not be investigated at all. Therefore, we urge the public institutions to provide better and more
detailed data that would enable us to make profound statements and formulate specific policy
recommendations.
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2 HOUSING AND SOCIAL EXCLUSION
Authors: POLITO (Samantha Cenere)
Introduction
As made evident by various streams of research in social sciences, housing constitutes a crucial
element in measuring and defining social exclusion from a multidimensional perspective. Indeed,
according to one of the first definitions of social exclusion provided by the European
Commission, social exclusion ‘goes beyond participation in working life: it is felt and shown in
the fields of housing, education, health and access to services’ (Commission, 1992, p. 8, in
Atkinson and Davoudi, 2000: 438; emphasis added). Indeed, ‘social inequality as a consequence
of the economic development model and deficiency of the welfare system materialized in
housing affordability problem causing spatial inequality (segregation) and substandard housing
situation’ (Hegedüs, Elsinga and Horváth, 2016: 5). Therefore, investigating exclusion and
inequality related to housing means not simply looking at the issue through an economic lens
(i.e. housing costs) and/or focusing on homelessness. It means also analyzing other dimensions
that concur in experiencing exclusion with regards to housing, in particular in relation to the
quality of dwellings. The implications are multi-scalar, while such analytical approach enables to
relate a micro-level analysis on households with issues of spatial segregation traceable at the
urban or regional level.
Recently, a further element was added to the variegated dimensions that concur in generating
conditions of exclusion concerning housing. Some evidences show that the rising of low-cost
tourism could act as a driver of exclusionary processes with regards to the access to a decent
and affordable dwelling, affecting housing affordability in some urban areas. Some authors suggest
that digital platforms such as Airbnb have been an accelerator for spreading short-term rentals
in urban areas in the recent years. These effects correspond not only to the economic impacts
on the values of residential properties (either increasing or decreasing them), but also to place
transformations at the neighbourhood level that strongly affect the actual possibility to live in
some specific areas (Sheppard and Udell, 2016).
In what follows, the relationship between housing and social exclusion is unpacked through the
identification of a set of key dimensions that shows the changes in the likelihood to find an
affordable dwelling of decent quality at a pan-European level and/or the subjective perception
related to it. The data used for the analysis are mainly retrieved from the EU SILC survey, since
it is the only data source on social exclusion related to housing in which data are available at a
geographical scale lower than NUTS 0 (i.e. either at NUTS 1 or at NUTS 2 level). However,
‘‘quirks’ and individual market characteristics present in some countries can make comparability
somewhat tricky’ (Housing Europe, 2019: 10). Therefore, to substantiate the analysis, further
evidences have been looked for in other Eurostat sources and various thematic reports.
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2.1

Research Question C.15

C.15 What is the share of the local population at risk of housing exclusion?

2.1.1

Dimensions and Indicators

DIMENSION C.15.1 – Housing conditions and affordability
Housing affordability is measured against other economic indexes to evaluate if housing costs
represent a too high percentage of the household income. These dimensions could be
investigated
through
the
following
indicators.
INDICATOR
C.15.1a
–
Housing
cost
overburden
rate
Eurostat defines a house ‘overburdened’ when the total housing costs (net of allowances)
represent more than 40% of disposable income (net of allowances) by degree of urbanization.
INDICATOR
C.15.1b
–
Overcrowding
rate
An overcrowded household is an household that does not have a minimum of number of
rooms defined on the basis of the amount of people living in the dwelling.
INDICATOR
C.15.1c
–
Severe
housing
deprivation
rate
This indicator measures poor amenities in the house and it refers to the percentage of people
living in an overcrowded dwelling that exhibits also at least one of the following conditions:
a leaking roof, no bath/shower, no indoor toilet, or excessive darkness.
DIMENSION C.15.2 – Homelessness and risk of eviction
This dimension looks at the actual lack of a dwelling and the likelihood of losing it.
INDICATOR C.15.2a – Arrears on mortgage or rental payments
This indicator shows if it is difficult for the household paying either the rent or the mortgage,
thus
being
a
good
proxy
of
the
likelihood
of
being
evicted.
INDICATOR C.15.2b – Distribution of population by tenure status (percentage of tenant)
The tenure status indicates if a person is tenant, owner, or owner paying mortgage.

2.1.2

Analysis and Results

Housing affordability corresponds to ‘securing some given standard of housing (or different
standards) at a price of rent which does not impose, in the eyes of some third party (usually
government), an unreasonable burden on household incomes’ (Maclennan and Williams, 1990:
9).
Overall, during the past ten years, housing affordability has improved throughout the EU. Indeed,
the average EU housing cost overburden rate has decreased, passing from 12.2% in 2009 to
9.6% in 2018, but the situation at a lower scale of analysis looks more nuanced. Data at NUTS
0 show that, in 2018, 39,5% of households in Greece spent more than 40% of their disposable
income on housing, followed by Bulgaria (17,9%) and the UK (15,1%). However, these figures
(Map 20) do not correspond with the ones retrievable by calculating the national overburden
rate from the EU SILC data (for example, Eurostat reports 8,2% for Italy, whereas the computed
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datum from EU SILC is 48%). These discrepancies may be due to the difference between
subjective perceptions and objective indicators, as already pointed out in the literature. Indeed,
working on the EU SILC datasets, Sunega and Lux (2016) highlight that thresholds set by
Eurostat objective indicators usually provide pictures of a country situation with regards to
housing affordability that do not correspond to the one that comes from citizens’ subjective
evaluations, due to the cultural and institutional peculiarities of each country.
Map 20: Households with heavy financial burden due to housing costs, 2018

Source: own calculation, based on housing_heavyburden, 2018 (EU SILC)

Methodological note:
Map displays NUTS2 classification and data. However, for some countries the data refer to
NUTS1 level; these countries are Austria, Belgium, Bulgaria, Croatia, Denmark, Greece,
Ireland, Italy, Norway, Poland, Romania, Serbia, Sweden, and United Kingdom.
To overcome this discrepancy, a possible strategy is to calculate the average proportion of
disposable income spent on housing in 2018, using data on average monthly rents and average
income (Map 21). The average proportion of household disposable income spent on housing
in 2018 for people renting a house presents the highest values in some regions of France (Corse
and Languedoc-Roussillon), Spain (Melilla, the Canary Islands, the Balearic Islands, Cantabria),
and the UK (South West of England, London, Wales, West Midlands). On the contrary, the
most favourable rate is registered in all the regions of Czech Republic, in Lithuania, and in Latvia.
The reasons behind those figures, however, may be different. For example, in the UK regions,
even though household incomes are generally high, annual rents remain proportionately high
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too. On the contrary, Spanish regions present high overburden rates, mainly because incomes
are lower than the EU average. The fact that the indicated regions are also strong touristic
destinations may indicate a possible correlation.
Map 21: Average proportion of household disposable income spent on housing, 2018

Source: own calculation, based on housing_rent 2018 (EU SILC) and nama_10r_2hhinc 2017 (Eurostat)

With regards to overcrowding rate (Map 22), the worst cases are in Eastern European
regions, with the four macro-regions of Romania and the South of Bulgaria registering the highest
overcrowding rates in 2018 (around 50%). This is due both to the legacy of a housing stock
largely made by small dwellings and, more generally, by an economic growth that remains weak.
Moreover, ‘while population decline in the Baltic States, Romania and Bulgaria has continued –
arguably relaxing housing pressures – and stabilized in the remaining EU post-communist states,
other demographic changes have triggered an increase in the number of households and a drop
in household size’ (Soaita, 2014: 211).
From 2009 to 2018, figures on overcrowding have almost remained unchanged for the EU in
general7, and data analysis at lower NUTS confirms this trend. The only exception seems to be
represented by Brussels-Capital Region, where the rate passed from 0,08 in 2013 to 0,26 in
2018. Indeed, Brussels has been experiencing a difficult housing situation, due to concurrent
dynamics. Notably, ‘the rise in property prices, the lack of housing accessible to low-income
households, and the situation of inadequate housing experienced by more and more households’
7

Source: Eurostat (ilc_lvho05a).
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is exacerbated by ‘the transformation of part of the existing housing stock into an object of
investment’ (Dessouroux et al., 2016: 1) due to the important role of Brussels as international
metropolis and employment hub.
Map 22: Overcrowded households, 2018

Source: own calculation, based on housing_overcrowded, 2018 (EU SILC)

Various regions of Spain, from 2008 to 2018 have experienced an increase in the share of local
population that has difficulties in paying either the rent or the mortgage rate, encountering
arrears in payments (Figure from 9 to 11). In fact, together with Cyprus and Northern and
Eastern Bulgaria, the worst situations are in Navarre, Murcia, Andalusia, La Rioja, and
Extremadura. These figures may largely be due to the impact of the 2008 financial crisis on Spain,
whose regions were variously hit by the downturn. For example, both Extremadura8 and
Andalusia’s economic structures were highly dependent on the construction sector. Moreover,
Andalusia’s overdependency on tourism was a further negative element in determining an
economic crisis harder than in other Spanish regions (OECD, 2010: 17). The difficulties in paying
the rent/mortgage experienced in these regions are reflected by a strong increase in
repossessions and evictions, especially in less prosperous regions such as Andalusia (Ward and
Fondeville, 2009: 11).

8

https://www.bbc.com/news/business-20082810
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An inverse correlation between rent prices and the percentage of arrears could be traced.
Notably, a strong difficulty in paying the rent could be found in those regions where rents are
low, as is the case for some regions in Eastern European countries such as Romania and Bulgaria.
Despite all the macro-regions of Greece presented a high rate of arrears and low rents already
in 2008, in 2018 arrears have increased so that Greek regions occupy 4 of the 6 first positions,
possibly due to the aftermath of the financial crisis.
Figure 9: Comparison between monthly rent and housing arrears, 2008
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Figure 10: Comparison between monthly rent and housing arrears, 2018
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Figure 11: Evolution of housing arrears from 2008 to 2018

Source: own calculation, based on EU SILC

Data on households experiencing severe housing deprivation are available only at NUTS 0
level (Figure 12). From 2013 to 2018, various Eastern and Southern European countries have
improved their performances regarding this indicator, whereas the problem increased
significantly in Belgium, Sweden, and Austria. Among poor households, the highest increases
were experienced in Sweden, Belgium, Denmark, Malta, and Slovakia. Housing deprivation seems
therefore more likely to happen in those countries where income inequality is higher (SermeMorin & Choupechaux, 2019).
Figure 12: Evolution of severe housing deprivation rate from 2007 to 2017

Source: Feantsa (op. cit.)
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2.2

Research Question C.16

C.16 What has been the evolution of housing prices (for sale/rent)? What is its
degree of association with the growth of tourism activity in the area?

2.2.1 Dimensions and Indicators
DIMENSION C.16.1 – Housing market context
The housing market context represents one of the most important structural factors in
house affordability.
INDICATOR C.16.1a – Housing prices and rents
The costs that an individual or a family has to face for buying or renting a new dwelling.
INDICATOR C.16.1b – Comparison between number of overnight stays in the region and rent
This is a tentative composite indicator, aimed at probing correlations between the high
presence of tourists and average high rents.

2.2.2 Analysis and Results
Data on housing prices are retrievable only at NUTS 0. However, an interesting analysis made
by Deloitte (Figures 13 and 14) evidences which cities stand out for their high housing prices,
also if compared to the average national prices. The transaction price of a new dwelling (in
absolute terms) is particularly high in Paris, London, Munich, Oslo, and Amsterdam. The same
cities are also the ones presenting an average price extremely high if compared to the national
average. An interesting case is represented by Lisbon: despite the cost of a new dwelling in the
Portuguese city has a similar cost to other EU metropolitan areas (almost the same price of
Rome and Milan), still a new dwelling costs 320% more than in the rest of the country (as is the
case for Paris and London). In this case, the impact of the increasing touristic presence in the
city is evident. The proliferation of apartments rented to visitors through online platforms such
as Airbnb has resulted in a financialization of housing and a shortening in the housing supply for
long-term, local residents (cf. Cocola-Gant and Gago, 2019; Lestegas, 2019). An appealing
Golden Visas policy implemented by the Portuguese government may have contributed to the
increase in Lisbon’s housing prices (cf. also Conclusions).
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Figure 13: Average transaction price of a new dwelling

Source: Deloitte (op. cit.)
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Figure 14: Comparison of the main cities to the country average

Source: Deloitte (op. cit.)

In line with these data, Eurostat urban statistics (Figure 15) reports the same cities as the ones
in which a high proportion of people think that it is not easy to find good and affordable houses,
together with Geneve, Hamburg, Stockholm, and Zurich. Housing prices constitute a particular
concern in EU capitals, as the Urban Audit commissioned by the European Union in 2016
highlights: out of the 28 capitals, only in Athens and Zagreb people answered that it is easy
finding a house at a reasonable price.
It is evident that a stronger polarization of costs has occurred in the main urban areas, and in
particular, in the capital and second-tier cities, increasing the discrepancy with the rest of the
country.
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Figure 15: Proportion of people who agree that it is easy to find good houses at a reasonable price in their
city, 2015

Source: Eurostat (urb_percep and urb_cpop1)

In line with this trend, the housing prices seem to have a strong correlation with labour
productivity. As a matter of fact, EU metropolitan areas that experience a growth in their GDP
are also the same in which housing prices grow (Figure 16). A combined process of attraction
of inhabitants / labour forces and of tourists has created a steady rise of housing costs. Even if
the fine-grain data do not allow further interpretation, it is reasonable to expect that the same
process of polarization has occurred between central areas and peripheral urban areas.
Figure 16: Relationship between labour productivity and housing prices in EU Metro Areas, 2012-14

Source: World Bank (op. cit.)
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Map 23: Rent variation 2008-2013

Source: own calculation, based on housing_rent 2008, 2013, 2018 (EU SI0<LC)

Map 24: Rent variation 2013-2018

Source: own calculation, based on housing_rent 2008, 2013, 2018 (EU SI0<LC)
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With regards to rent (Maps 23 and 24), the Eastern European regions experienced the highest
increase both from 2008 to 2013 and from 2013 to 2018. A similar pattern could be traced in
Portugal (data available only at NUTS 0), where an interesting dynamic could be identified: while
the increase between 2008 and 2013 was relatively low (+29%), from 2013 to 2018 Portugal
experienced an average rent increase of 76%.
In investigating how the rise of tourism affects the availability of affordable housing, the analysis
has highlighted that some important information on exclusionary trends gets lost at NUTS 2
level. Notably, the attempt to correlate housing rents with an indicator of tourism impact (i.e.
number of overnight stays) at NUTS 1 and/or NUTS 2 has proven unsuccessful. Indeed, at this
scale it is impossible to grasp the impact of one of the key factors in the shortening of housing
affordability in touristic areas, that is, the spreading of online platforms such as Airbnb. This kind
of analysis could be relevant only at city level, as made evident by the literature on the topic.
The JRC report The Future of Cities, for example, shows a possibly interesting analytical approach
to assess how the decision of landlords to convert their properties to short-term rentals on
Airbnb results either in the extraction of these apartments from the regular market or in
increasing the rent (Figure 17). Using data on the average Airbnb price in selected cities
retrieved from Inside Airbnb and data on the average monthly rent in the same cities retrieved
from Statista9, the difference between the two was calculated. The analysis (Figure 18) shows
that for almost all the cities besides Athens and Paris renting out a flat on Airbnb is extremely
more profitable than making it available for long-term rental. Barcelona, London and Amsterdam
present the highest difference between the two selected values.
Figure 17 (right): Example of comparison between costs of flats on Airbnb and long-term rents

Source: Future of cities
Analysis of price ranges (in euros) for properties as advertised on Airbnb.com compared to those (left): on Booking.com
(cost per night); (right): available for long-term rent on immobiliare.it (cost per month in euros), JRC/ LUISA elaborations.

9

https://www.statista.com/statistics/503274/average-rental-cost-apartment-europe/
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Figure 18: Comparison between costs of flats on Airbnb and long-term rents in selected cities
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Source: own calculation, based on data from Inside Airbnb and Statista

2.3

SUBSECTION – Residential mobility in cities

An interesting indicator that could be explored to strengthen the analysis of housing and social
exclusion is represented by the measurement of dwelling mobilities in cities. Indeed, data on
residential mobility may be useful in tracing cases of ‘trapped tenants’ - especially within lower
income groups -, that is, people that have a low housing mobility at different spatial scales (cf.
Somerville, 1998). With particular regards to the epistemological framework of SMARTDEST,
interesting evidences could emerge from this kind of analysis (particularly, at city level), which
could and should be cross-checked with other data (e.g. on tourism). Albeit dated (2011-2012),
Eurostat provides some information on the degree of dwelling mobilities both in various
European cities and according to the degree of urbanization (Figures 19 and 20).
Vilniaus (LT), Evros (EL), Luxembourg (LU), Veliko (BG), Cyprus (CY), Brussels (BE), and Inner
London (UK) are the regions with the highest proportion of persons aged 30–49 coming from
abroad that have moved residence within the previous year. Intra-regional residential mobility is
higher in Helsinki (FI), Algarve (PT), Stockholm (SE), and Dublin (IE).
Figure 19: Regions with the highest proportion of persons aged 30-49 having moved residence within the
previous year, 2011 (selection base on ‘Moved from abroad’) (%)

Source: Urban Europe – Housing in cities (Eurostat)
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Figure 20: Regions with the highest proportion of persons aged 30-49 having moved residence within the
previous year, 2011 (selection base on ‘Moved from same region’) (%)

Source: Urban Europe – Housing in cities (Eurostat)

In general, city dwellers are more likely to move residence (Figure 21). The reasons behind this
evidence could be the higher proportion of people renting their house and the higher presence
in cities of young adults (Kotzeva and Brandmüller, 2016). People living in cities show a high
propensity to move dwelling especially in Northern European countries such as Sweden,
Denmark, Finland, Luxemburg, and the UK; on the contrary, a low proportion of population
living in Southern European cities moved dwelling within the previous five years (Italy, Croatia,
Portugal, Spain, Greece). This could be mainly due to both the fact that in this last group of
countries the share of people owning their dwelling is higher than the one of tenants and to the
higher proportion of young people leaving their family house in Northern Europe.
Figure 21: Proportion of the population having moved dwelling within the previous five years, by degree of
urbanization, 2012 (%)

Source: Urban Europe – Housing in cities (Eurostat)
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Conclusions
The analysis has shown that housing inequality is due not only to cost but also to quality issues.
People may experience exclusion with regards to dwelling both because they cannot afford a
house of decent quality and because they are forced to live in poor living conditions.
Concerning housing prices and rents, a clear trend was highlighted. A strong polarization of
housing costs affects various European capitals and other major cities, showing that there is still
an evident primacy of urban contexts in driving economic growth and, therefore, acting as
attracting poles.
Housing conditions and affordability presented different dynamics according to the indicators
employed in the analysis. Northern European regions mainly presented issues related to their
structural income inequalities, showing the worst situations related to severe housing
deprivation. Albeit Eastern European regions have been improving their performances in housing
inclusion at a general level, they are still affected by problems related to the legacies of their
communist past, being mainly evident in problems of overcrowding. The recent financial crisis
shows the strongest effects on housing in Southern European countries, especially those in
which the share of owners was relatively low, with people having trouble in bearing the housing
costs (i.e. arrears and overburden). Moreover, in some cities the touristic pressure on housing
affordability is evident, as particularly exemplified by the case of Portugal, where tourist arrivals
increased from 2013 to 2018 by 56%10 and the average rent at the same time period by 76%.
Based on the indicators used for the analysis, the investigation of housing as a dimension of social
exclusion processes at NUTS 1 or 2 risks to overlook possible important trends and factors.
Albeit some patterns may be traced also at macro-regional and/or regional level (e.g. social
housing interventions) and EU politics may have an impact on housing through some related
programs and initiatives (e.g. Structural Funds, Urban Agenda, etc.), a better understanding of
the phenomenon could result from an analysis that pays more attention to other two levels: the
urban, in order to analyze the fluctuation of the housing market and neighborhood
transformations that affect households’ living conditions; and the national, to acknowledge
macro-trends such as the distribution of housing stocks and patterns of housing demand.
Indeed, an important dimension overlooked by the research questions as are currently
formulated based on the most recent literature on the theme is represented by the impact of
housing policies on exclusionary processes related to housing. In fact, despite being mainly
regulated by the market, the housing sector is strongly entangled with the welfare state and,
therefore, is a crucial domain of intervention for government policy (Hegedüs, Elsinga and
Horváth, 2016). Policy measures that contribute to the overall performance in housing
affordability at the national level may regard the following domains: support for homeownership
and homeowners; support for homeowners and tenants, and support for the rental market
(particularly interesting for SMARTDEST would be a focus on measures regulating short-term
holiday rentals). In general, policy interventions on housing not only address the access to
housing (e.g. social housing), but also aim at improving housing conditions and affordability. Albeit
not commonly investigated in research on housing, a further housing-related domain that should
10

https://ec.europa.eu/eurostat/databrowser/view/tour_occ_arnat/default/table?lang=de
(accessed 24.09.2020)
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be monitored in order to have interesting data on the financialization of EU urban housing
markets is the one of policies that address wealthy foreigners as possible investors in the city.
The analysis of Airbnb data conducted in a previous chapter, has for example shown that 7-10%
of listings in the Lisbon region belong to multihosts (with 5 or more listings). Moreover, the
Golden Visa policy implemented by countries strongly affected by the 2008 financial crisis,
especially by Portugal, is an interesting example (Alberti et al., 2019). Therefore, despite the fact
that tourism-driven housing exclusion both emerges and shows its effects mostly at the urban
and neighbourhood scales, the national level too seems to be an unavoidable scale of analysis in
order to grasp the mitigating impact of ad-hoc policies.
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3 JOB MARKET AND SOCIAL
EXCLUSION
Authors: USTRAT (Tom Baum; Kendra Briken; Pratima Sambajee and Donagh Horgan)
Introduction
General comments on challenges with addressing tourism employment data
There are some major issues with definitions of what constitutes tourism that are impacting on
our aim for national comparisons with regards to labour markets and social exclusion.
Heterogeneity:
• Tourism often does not feature as a named line in labour force data – rather it is ‘hidden’
under a number of headings including ‘Other’. We might find it under hospitality, food
and drink, leisure
• Employment data on tourism are reported based on different methodologies so there
is limited comparability – use of Tourism Satellite Accounts (TSA), input-output
estimates, demand side employment growth estimates, employer or population survey
etc.
Temporality:
• Much tourism employment is part-time, seasonal, off-contract, within the informal
economy and not recorded in national data
Platformed work:
• Gig employment in tourism is hardly represented in tourism employment data (except
in macro-economic estimates)
• In many countries gig workers are seen as self-employed and data hardly ever gets the
nuances
Tourism Platform related work:
• With the rise of AirBnB, new labour markets emerged: Maintenance and Cleaning for
platform facilitated holiday rental; technically this adds to tourism related work and at
the same time this might be impacting on social in- and exclusion.
• A crucial outcome for this task will be to understand what labour market data available,
accessible, and what data can be used, specifically down to the city level.
3.1. Research Questions
Overview
In their paper on spatiotemporal patterns of tourism in Europe, Batista e Silva et al (2018) point
out that available statistics on tourism from official European sources “are limited in terms of
both the spatial and temporal resolutions, curbing potential analyses and applications relevant
for tourism management and policy” (Batista e Silva et al, 2018:101). Citing research from Butler
(2001), they note that from example, that seasonality in tourism has a marked geographical
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structure not visible in existing data. In their study, spatiotemporal patterns of tourism in Europe
are examined using a constructed tourist density dataset, which revealed substantial uneven
distribution of tourism demand both in space and time (Batista e Silva et al, 2018). They propose
a measurement of ‘tourism intensity’ measured calculating the ratio between tourism demand
and residential population, and indicator which according to Eurostat (2010), is a better guide
to the economic significance of tourism. They propose the use of big-data sources to support
statistical data and improve spatial and temporal granularity. Their investigation, an assessment
of regional vulnerability to tourism, found that “cities are less susceptible to shocks in the
tourism sector as compared to other areas because their dependence on tourism is relatively
low and are less affected by seasonality” (Batista e Silva et al, 2018:113). A proposed index of
regional vulnerability to shocks in the tourism sector integrates the relative importance of
tourism (i.e. tourism intensity) and the degree of seasonality per region, allowing for a multifaceted understanding of employment trends and associated phenomena.
In two sister papers Antolini and Grassini (2020a; 2020b) provide a good context of the issues
with European data on tourism, and the methodological problems that present more broadly in
the measurement of tourism activities. In their paper on methodology, they outline the main
issue – that tourism alone does not comprise an economic sector, and that tourism activities
are found in the agriculture, industry, and service sectors. This makes it difficult for both
researchers and policymakers to identify’ tourism’s direct contribution to the overall economy,
and track this activity in available employment statistics. The authors found that the available
statistics are not always homogeneous across countries, nor collected in the same way. The
geographic details of available statistics are also insufficient, making comparison difficult. Antolini
and Grassini (2020b) highlight a number of issues related to the data collection processes across
different EU countries, including the definition of usual environment and survey design for the
demand-side data, as well as the statistical unit for the supply-side data, which does not coincide
with that used in structural business statistics (SBS). Alongside others, they recommend that
countries set up a Statistical System on Tourism, including the collection of both statistical and
non-statistical data from both the supply and demand side – using Transport and Migration
Statistics for example. They note that of 27 EU countries, 16 have a tourism observatory, but
only 10 of these are independent. Similar to how data is modelled on the EUROSTAT Tourism
Statistics portal, they inclusion of data from business registers offers a new opportunity to
estimate economic aggregates and, in particular, the value added at a local level.
In looking at the issue of gig-employment and platform workers in particular, more specific data
issues present that are not fully resolved in the literature. The European Commission’s Joint
Research Council have been working with colleagues to help researchers define the size of the
digital labour platform economy, however consensus has not been reached on even the most
basic aspects of the phenomenon. A report on the COLLEEM study of platform workers goes
some way to illuminate the socio-demographic profiles of platform workers (Brancati et al,
2020). The second and most recent version of the survey found “a substantial over- representation
of foreign-born among platform workers. While this could be seen as indication of inclusivity, in that
migrants are more likely to be excluded from traditional labour markets, it may also suggest that work
on digital labour platform offers less attractive pay and working conditions, and is therefore taken up
by those who lack better options” (Brancati et al, 2020). This is difficult to verify in available
employment data from LFS or EUROSTAT, meaning that administrative data may help
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researchers further understand these trends. The authors note that the current methodology
of COLLEEM provides a useful approximation of an emerging phenomenon – one around which
significant policy debate exists, certainly in light of the current global circumstances. The report
notes that future editions of the COLLEEEM survey will need to use a different methodological
approach to go beyond this initial approximation.
Finally, in her working paper for the European Trade Union Institute, Piasna (2020) sets out the
need for better quality data on the prevalence of platform work and other forms of precarious
work – not limited to the area of tourism. Echoing other authors, she notes that existing official
labour market statistics are not well-suited to measuring the online platform economy, not being
“sufficiently sensitive to capture sporadic or secondary employment, while they also fail to
distinguish it from other economic activities” (Piasna, 2020:5). The working paper notes that
data scarcity is an issue, and that platforms are highly protective of proprietary data on work
and usage flows. The scale of platform work is one of the biggest unknowns (Codagnone et al,
2016). She emphasises the value of other administrative data, and that digital transactions also
produce data outside the platform, such as in financial institutions or (in theory) tax records,
and in scraping publicly available data from a platform’s interface. Another challenge with data
from existing labour force surveys is the lack of guidance on where to place platform work in
the NACE systems currently in use. Piasna points to approaches in measurement used in the
Collaborative Economy (COLLEEM) survey, fielded in 16 EU countries mentioned above (Pesole
et al. 2018; Urzí Brancati et al. 2020). She also points to experimentation with new methods of
data collection in the US, which has provided interesting and largely consistent results (compare
Farrell and Greig 2016; Harris and Krueger 2015; Katz and Krueger 2019).
For the purposes of this task, we can attempt to model answers to the questions below using
the data available to us on EUROSTAT and the LFS, however for reasons given here, the data
available is incomplete or arranged in such a way as to prevent us digging down to the required
level. This presents a problem in terms of generating insights from robust datasets. We have
recorded the obstacles presented to us against the research questions, supported by relevant
references. For the purposes of this exercise, data has been modelled for NACE class I.
Accommodation and Food Services only. EUROSTAT use additional datasets to model tourism
statistics, which can be found here - https://ec.europa.eu/eurostat/statisticsexplained/index.php/Main_Page. EUROSTAT also model their own data on Accommodation and
Food Services including Structural Business Statistics - https://ec.europa.eu/eurostat/statisticsexplained/index.php/Accommodation_and_food_service_statistics_-_NACE_Rev._2.
C.4. What is the share of tourism related employment compared to other economic
sectors – national, regional, local? What is its economic value (GDP)? (see example at
the end of document)
According to EUROSTAT LFS data in 2019, we have in total 11,261,800 people employed in
tourism* out of a total workforce of 232,656,200. This represents approximately 4.8% of the
total workforce (FT/PT). Map 25 below gives an indication of percentages for each country,
and shows the average percentage of tourism workers across the block is at about 4.8%. As
expected we see that countries with a high number of visitors have a higher number of workers
in Accommodation and Food Services, we see this reflected in data prepared by colleagues on
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the share of tourism jobs on local employment at the local level. At a regional level, NUTS-2
level data not isolated for Accommodation and Food Services, and concerns remain about the
robustness of the data at NUTS-1.
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Map 25: Share of workers employed in Tourism

Source: own calculation, based on data from LFS (2018)

Figure 22: Selection of dimensions and indicators C.4.

Indirect
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Source: own sketch
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Specific data obstacles: While some data related to the indicators given above exists, it is
difficult to quantify due to the ways in which data is collected and arranged. Tourism activities
are included under several NACE-R2 classifications including those under the headings I
(Accommodation & Food Services); R (Arts, Entertainment etc.); and S (Other Services). For
the purposes of this activity we can use the EUROSTAT methodology as a guide
(https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tourism_industries__employment#Source_data_for_tables.2C_figures_and_maps_.28MS_Excel.29), as calculated
for 2016. This article includes data from four different sources: Structural business statistics
(SBS); EU labour force survey (EU-LFS); Labour cost survey (LCS); Structure of earnings survey
(SES). This data is available at a detailed level of economic activity, which makes it possible to
identify and select industries that are part of the tourism sector. For Eurostat, tourism industries
(total) include the following NACE Rev.2 classes: H491, H4932, H4939, H501, H503, H511,
I551, I552, I553, I561, I563, N771, N7721 and division N79; Non-financial business economy: NACE
sections: B-N_S95_X_K (Total business economy; repair of computers, personal and household goods;
except financial and insurance activities). IE, EL and FI: 2012 data. Note: Full description of
economic activities covered, see under "Data sources". Source: Eurostat (online data codes:
sbs_na_sca_r2, sbs_na_1a_se_r2). Also, many of these activities provide services to both
tourists and non-tourists – typical examples include restaurants catering to tourists but also to
locals and rail transport being used by tourists as well as by commuters. For this reason,
EUROSTAT modelling focuses on the following selected tourism industries which rely almost
entirely on tourism: H51 — Air transport; I55 — Accommodation; and N79 — Travel agency,
tour operator reservation service and related activities. Therefore, in order to understand the
value of the tourism product at a local, national and regional level for several countries across
the block we will need to agree a definition for what is included and what data should be used
to model same (if it is available consistently across our cases).
C.5. What are the indicators of workforce mobilities in tourism? What amount
of the local workforce in the tourism industry is immigrated from other regions?
What is their sectorial composition?

People who are indirectly
employed in tourism

People who hold jobs in
tourism

EU workforce

International workforce

Boundaries

National workforce

Sectoral occupations held

Gender

Age and Gender

Qualification/experience

Number of employers

career changes/mobility

Type of job

Length of employment
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Interindustry

Intra-industry

Direct versus
indirect
employment

Figure 23: Selection of dimensions and indicators C.5.

Source: own sketch
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As above, while some data related to the indicators given above exists, it is difficult to quantify
due to the ways in which data is collected and arranged. In order to understand workforce
mobilities for tourism, we need to agree what data classes to include – verify that data exists
for appropriate geographies, and seek out alternative data sources where gaps exist. Similar to
the issues facing data collection for the preceding question, it is not possible to achieve robust
calculations that can indicate mobility in a meaningful way from the traditional data sources
available.
Calculations on migrants in the sector from the EUROSTAT portal on Tourism cited above, are
again modelled using EUROSTAT data (lfsa-egan.xls) on Employment x Gender x Age x
Citizenship. This is not broken down by sector, and even for the charts produced by
EUROSTAT for that article, they acknowledge that “Figures for tourism industries are based on
customised data extractions, not available online”. Therefore, in order to get a sense of the
dynamics of migration in the tourism industry we will firstly need to agree what specifically
constitutes employment in that area, and then to be able to identify patterns in those classes at
a regional level which is not given in EUROSTAT data (lfsa-egan.xls) on Employment x Gender
x Age x Citizenship. From the available data on the EUROSTAT portal, data is available at NUTS2 level for some employment categories, however for I (Accommodation and Food Services)
these are grouped from G-I (Wholesale and retail trade, transport, accommodation and food
service activities) representing the wider service industry, making it more difficult to model
discrete employment in tourism or even simply Accommodation and Food Services.
Map 26 below provides an indication of the share of migrant workers, arrived in the country
less than a year. It is difficult to extract migration trends from this data without a more
longitudinal study. Equally, when one interrogates the data a number of causes for error present.
For example, the high number of workers in the Accommodation and Food Services area in
Hungary for example may be partially explained by returned migrants. We can see workers who
were resident in the UK 12 months previous, who may in fact be Hungarian citizens. Equally
seasonality and seasonal migration is difficult to ascertain from the LFS. For example, a high
number of workers on the Adriatic coast are seasonal workers from (Bosnia) and Herzegovina
who are invisible in the dataset. This may be the case for many similar regions across the block.
When we look at data prepared by colleagues in relation the share of non-nationals in the
tourism* sector we are mindful of the lack of certain nomenclature classes in the LFS. Given the
difference in both underlying economic conditions, and socio-cultural issues around migration
across the block it is difficult to generate robust pronouncements outside of general patterns
of migration. This said, we do see again that areas with high visitor numbers have higher number
of tourism workers (and migrants in general in the Accommodation and Food Services area.
There is an overlap between areas with low tourism numbers, and low number of participation
in the tourism area generally – and areas with underdeveloped economies more generally that
do not support large numbers of migrants. When we look at data modelled by colleagues on
the Measure of over-representation of atypical workers in the tourism sector we notice areas
with little developed tourism (such as Extremadura and Romania Nord-Est). Local phenomena
– potentially related to agri-tourism if at all - are likely to explain these anomalies.
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Map 26: Share of 1yr> migrant workers employed in Tourism

Source: own calculation, based on data from LFS (2018)
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C.6. What are the employment relationships of tourism industry workers
(autonomous workers; employed full time; employed part-time or seasonal;
short-term contracts; non-paid interns and volunteers; etc.)? is there evidence
that migrant workers occupy certain positions or employment relationships in
tourism and related sectors?
Figure 24: Selection of dimensions and indicators C.6.
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As above, while some data related to the indicators given above exists, it is difficult to quantify
due to the ways in which data is collected and arranged for the reasons cited above. We can
estimate figures based on a basket of agreed classes for tourism, but without certainty. However,
if we look at NACE class I (Accommodation and Food Services only) we can model a general
picture of trends. According to the data available on EUROSTAT for 2019, there were 3,674.4m
people employed part time, representing 32.6% of the total workforce in that area. When we
look at the limited data available in the LFS around part-time work in general, 56.8% of
respondents cited the inability to find a permanent job as the reason for having a temporary job
or work contract of limited duration. For those on contracts of limited duration, 68.5% are in
these positions for longer than six months. Across the block we find that 6.1% of second jobs
are in the Accommodation and Food services area.
Map 27 below shows the share of Part-time workers in tourism across the block. On the
whole, it shows that liberal advanced economies, primarily within the Eurozone have high
numbers of part-time workers in tourism, and more generally. It is difficult to relate these trends
to overtourism in the absence of more sophisticated datasets that offer more clarity on working
conditions and motivations. While the LFS does collect some of this data, it cannot be isolated
to the level required to be meaningful. Broader evidence from emerging literature on gig
employment would seem to verify a scenario in which people are reliant on more than one job
for survival, relating to findings around part-time work in general. A trend noted in other
research suggest that even under the height of the welfare state, income is seen as family income
(known as the ‘male breadwinner concept’ (Wheatley et al, 2018). What we have seen is a
decline in the ability of one income to support one individual, and now the worsening trend that
for ever more people even more than one salary is not enough to live on.
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Map 27: Share of PT workers employed in Tourism

Source: own calculation, based on data from LFS (2018)

C.7. What types of jobs do women tend to occupy within the tourism industry
and related sectors? What is the position of migrant women in particular, or
workers collectives characterized by gender intersectionality?
As above, while some data related to the indicators given above exists, it is difficult to quantify
due to the ways in which data is collected and arranged. However, if we look at NACE class I
(Accommodation and Food Services only) we can model a general picture of trends. According
to the data available on EUROSTAT for 2019, there were 6,071,800 women in total employed
in the Accommodation and Food Services area, representing almost 54% of the workforce. Map
28 below indicates the share of female workers in the Accommodation and Food Services area.
In a similar way to the above, advanced liberal economies generally in Western Europe show a
more balanced labour market participation in the Accommodation and Food Services area, while
the countries of the Eastern continent show higher number of female workers. This is likely
down to disruptions to the general labour market since the liberalisation of these labour markets
since the nineties, and has little bearing on measures of over tourism. This encourages us to
look to other data sources to attain a deeper understating of the impact of overtourism on the
female workforce.
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Map 28: Share of Female workers employed in Tourism

Source: own calculation, based on data from LFS (2018)
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Appendix
1. List of indicators (Q.1)
INDICATOR

SOURCE

NUTs

People at risk of poverty or social
exclusion by NUTS regions

https://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=ilc_peps11&lang=en

NUTS 2

People living in households with very low
work intensity

https://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=ilc_lvhl21&lang=en

NUTS 2

Severe material deprivation rate

https://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=ilc_mddd21&lang=en

NUTS 2

Health personnel

https://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=hlth_rs_prsrg&lang=en

NUTS 2

Households that have internet access at
home

https://ec.europa.eu/eurostat/databrowser/v
iew/tgs00047/default/table?lang=en

NUTS 2

Road and railway networks per km²

https://ec.europa.eu/eurostat/databrowser/v
iew/tran_r_net/default/table?lang=en

NUTS 2

Housing cost overburden rate

https://ec.europa.eu/eurostat/databrowser/v
iew/tespm140/default/table?lang=en

NUTS 1

Overcrowding rate by age, sex and
poverty status - total population

https://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=ilc_lvho05a&lang=en

NUTS 1

Young people neither in employment nor
in education and training by sex and
NUTS 2 regions (NEET rates)

http://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=edat_lfse_22&lang=en

NUTS 2

Population aged 25-64 by educational
attainment level, sex and NUTS 2 regions
(%) (select ISCED 0-2)

https://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=edat_lfse_04&lang=en

NUTS 2

Unemployment rate

https://ec.europa.eu/eurostat/databrowser/v
iew/tgs00010/default/table?lang=en

NUTS 2

Employment by full-time/part-time, sex

http://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=lfst_r_lfe2eftpt&lang=en

NUTS 2

Temporary employees

https://appsso.eurostat.ec.europa.eu/nui/sho
w.do?dataset=lfsq_etgan2&lang=en

NUTS 0

Income distribution

https://ec.europa.eu/eurostat/databrowser/v
iew/sdg_10_41/default/table?lang=en

NUTS 0
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Introduction
The objective of this task is to map the smart destination scientific and technological paradigms
and their spatial stratification in Europe. The concept of paradigm has been originally proposed
by Kuhn (1977). He defines scientific paradigm as an outlook that define the relevant problems,
a model and pattern of inquiry (procedures and tasks). Form an evolutionary perspective,
therefore, a paradigm is mechanism of selection, which defines what is relevant and what is not.
Therefore, paradigms play a powerful exclusion effect. That is, the efforts and creativity of
scientists are directed toward a specific direction. Thus, scientists become progressively blind
to alternative possibilities. In analogy with the Kuhn’s definition, Dosi (1982) defines
technological paradigm as model and patterns of solution of selected technological problems,
based on selected principals derived from natural science and on selected material technologies.
As suggested by Kuhn, scientific paradigms are incommensurable and socially constructed and
selected. In other words, it is impossible to select among alternative and competing paradigms
based on a priori objective criteria. Therefore, political, social, economic, and random factors
play a significant role in the selection of one paradigm rather than another. Those factors play
even a more significant role when it comes to technology. As suggested by Dosi, in the chain
linking science-technology-production there are several factors (political, social, technological
and economic) influencing the selection of the kind of technologies and applications that are
going to be selected and adopted in the long run. For instance, research and innovation policies
and funding at the different institutional levels play a key role in stimulating the development
and adoption of specific technologies rather than others. Similarly, industry, corporate, business
and R&D strategies significantly affect the kind of technology is going to be produced and
adopted. Thus, all those actors, with their choice and selective power, contributes to shape the
morphology of the cultural and social context within which technological applications are
selected and adopted contributing to the embedding and spatial stratification of one paradigm
rather than others.
Unfolding the systems of values and the power networks governing the adoption and the spatial
stratification of a technological paradigm is particularly important when it comes to the
smartening of cities and destinations. The adoption of those technologies is changing the reality
of cities, their functioning, citizens’ rights and duties, the way citizen are socialized to their local
community (Vanolo, 2014; Hollands, 2008; Kitchin, 2015). There are already authors who argue
that those technologies are not transparent but hide, in their design, a neo-liberal political
project (Cardullo and Kitchin, 2019). Therefore, the objective of this task is twofold. First, to
reveal whether there are competing smart destination paradigms, which embody different view
and understanding of cities and destinations, in Europe and eventually characterize their
specificities and commonalities. Second, to unfold the structure underling the selection of those
paradigms, their spatial adoption and stratification. Figure 1 provides a representation of the
methodology and organization of this task. We identified three levels of analysis:
1. The scientific paradigm, which is analyzed on the base of a bibliometric analysis of the
literature on smart cities and smart tourism.
2. The technological paradigm, which is analyzed on the base of patents and apps developed
in the field of smart tourism.

3

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

3. The spatial stratification, which is analyzed on the base of the smart city projects
developed in EU.
For each of those levels, we map the actors involved (countries, institutions, companies,
researchers, technologists, professionals) and their network of inter-organizational and social
relationships.

Figure 1
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Figure 2
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1. Analysis of the flow of scientific and technological
knowledge related to the development of smart cities and
smart destinations
Authors: UMIL (Silvia Blasi, Ivan De Noni, Andrea Ganzaroli)

1.1

Introduction - ST2.3.1 (UMIL)

Our work charts the flow of scientific and technological knowledge related to the development
of smart cities and smart destinations, assuming that the capacity of a destination to absorb this
kind of knowledge also depends on the extent to which it has accumulated competence and
know-how on the development and adoption of those technologies and it is connected to the
global network producing this knowhow. In this sense, the ‘anchoring infrastructure’ for
technological mobility includes the social and knowledge infrastructure of places.
In particular, we aim to answer to three research questions:
1. What are the main scientific and technological paradigms in the field of smart city/smart
tourism?
2. How those paradigms are geographically stratified across the world and in Europe? How
are absorption and diversification capacities related to smart tech distributed between
EU regions?
3. Which are the main implications for the smart tourism research agenda? What are the
main implications for innovation policy and social cohesion policy agendas?
In order to answer our research questions we have carried out a bibliometric analysis of the
literature related to the concept of both Smart Tourism and Smart City. In addition, we have
carried out an empirical analysis based on patent data.
1.2

What does SMART really mean?

Recently, the term “smart” is inflated and overused. Originally, it means being quick at thinking
and learning. Therefore, it highlights the effectiveness in solving a problem, which is often
grounded on an accumulated experience and specialization. However, more recently, the same
adjective has been used to refer to any technology that is connected to the web. This is to
highlight its additional computation capacity, its capacity to coordinate with other technological
objects, and provide users with efficient, effective, and customized services. The possibility to
embed part of the coordination intelligence in the connections between technologies and
infrastructures distributed in a city gave ground to the concept of smart cities. This is a city
optimizing real-time the use of its resources and capacities through the continuous and rapid
exchange of information between its ‘citizens’ and technological equipment and infrastructure.
In other words, it is a city aiming at exploiting the capacity of self-regulation embedded in the
connectivity between distributed technologies and in its citizens’ responsibility.
However, the same adjective has been recently embraced by policy maker to point to policy
aiming at fostering ICT-grounded sustainable growth (Caragliu et al., 2011). However, this
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definition of smart city does not only point to the role of ICT and self-coordination based on
intensive and real-time exchange of information, but points out and stresses the key role played
by human capital and knowledge intensive infrastructures, such as network between universities,
private research centers, scientific parks, private and public incubators. This are complementary
resources required to transform the potential embedded in the availability of interconnected
technologies into sustainable growth and well-being. Furthermore, this perspective has been also
integrated with the new urbanism perspective, which preaches the re-urbanization of city
centers and the need for infrastructural and architectural interventions to attract the relocalization of the creative class. Finally, still from a policy perspective, in Europe, the adjective
smart has been used to qualify a strategy of growth grounded on specialization. This concept, in
fact, has been cornerstone in the last EU framework program and has shaped an integrated
policy between innovation and regional development. In this latest perspective, the smart
specialization strategy is a strategy aiming at stimulating regional innovation and development by
leveraging on existing areas of specialization. Core to the concept of smart specialization are the
process of entrepreneurial discovery and the clustering of a critical mass of transformative
projects. Therefore, the goal is to mobilize the widespread entrepreneurial and selforganizational capacity available within a city or a region to enable the bottom-up discovery and
initiation of transformative developmental path toward new area opportunities and growth. The
smartness, in this case, stays on the capacity to stimulate innovation out of existing specialization.
The EU commission has recently proposed, as part of its industrial policy, a new framework
defining the relationship between development, innovation, technology, and city. This policy
framework aims at promoting green, climate-neutral, sustainable growth - improving the quality
of life for people in cities through the adoption of advanced technologies. The latter are
technologies that arise from the fusion of digital and Key Enabling Technologies (KETs) and the
integration of digital and physical systems. In this framework, cities are defined as ecosystems
playing a key role in the promotion and uptake of advanced technologies for smart, green,
sustainable growth and social development models. The spatial aggregation of a wide range of
mobilities, activities and functions might boost the efficient use of resources by moving to a
clean, circular economy for green industrial transition and ensure better living conditions for
their populations. Cities should provide the right conditions to accelerate technological
transformation and support disruptive innovation of businesses, organisations, and public
administrations. Therefore, the development of intelligent city ecosystems is the move towards
SDG 11 (Make cities and human settlements inclusive, safe, resilient, and sustainable) by boosting
the development and adoption of advanced technologies. Therefore, differently form the
concept of smart city, the one of intelligent city stresses more the importance green, climateneutral and sustainable growth. Furthermore, it extends the technological base to the
integration between digital and Key Enabling Technology.
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Figure 3

1.3

A bibliometric analysis of the smart tourism scientific paradigm

This study applies bibliometric analysis for conducting a systematic literature review that enable
to map the intellectual structure of the smart city and smart toursim. The scientific literature
has been populated by an increasing number of contributions devoted to identifying and mapping
the intellectual structure of a variety of research fields. Literature review analysis may answer
different needs including: 1) weigh the influence of different journals (Baumgartner & Pieters,
2003; Tahai & Meyer, 1999) 2) consider scientific impact (Ingwersen, 2000; Van Dalen &
Henkens, 2001), 3) provide a picture of the intellectual structure of a field (Dobers, Strannegård,
& Wolff, 2000; Hill & Carley, 1999; Locke & Perera, 2001), 4) suggest possible new field scenarios
(Margolis & Walsh, 2003). In particular, systematic literature review through bibliometric
analyses have witnessed a large diffusion, with scholars implementing various techniques to
conduct descriptive analysis, report rankings of authors, and map scientific relational spaces.
Knowledge is increasingly complex and specialized, and bibliometric analyses can help to
comprehend the literature.
In the realm of economics and management research, scientific journals have been hosting
numerous contributions of this type, which explores the knowledge base of innovation,
entrepreneurship, science, and technology studies (Fagerberg, Landström, & Martin, 2012).
Among the many contributions on the intellectual structure of scientific fields, Ramos-Rodríguez
and Ruíz Navarro (2004) and Nerur et al. (2008) illustrated the strategic management research;
Durisin et al. (2010), product innovation research; Cruz and Teixeira (2010) cluster research.
Recently, these types of studies have been applied also to socio-economic sustainability studies,
among the others, to sustainable sourcing (Fahimnia, Sarkis, & Davarzani, 2015; Jia & Jiang, 2018);
sustainable tourism (Ruhanen, Weiler, Moyle, & McLennan, 2015), sustainable development
(Zhu & Hua, 2017), and circular economy research (Geissdoerfer, Savaget, Bocken, & Hultink,
2017).
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The objective of our exploration is to suggest a framework for the analysis of the emergence
and development of literature on the smart city and smart tourism.
Unlike a traditional, narrative literature review, our approach allows for results that are scientific
and transparent, thus helping to limit research bias due to subjectivity of the researcher
conducting the review process. Data are analyzed through bibliometrix, an R-tool used to do
comprehensive science mapping analysis, which was written by Aria and Cuccurullo (2017). The
bibliometrix R-package (http://www.bibliometrix.org) provides a set of tools for quantitative
research in bibliometrics and scientometrics.
We performed a search on the Scopus database, which is one of the most important instruments
for collecting systematic information on global scientific literature, especially for mapping an
emergent field of research, since it does not include only ISI journals. We preferred to use
Scopus instead of WOS (Web of Science) or Google Scholar, because the former includes a
more restricted number of journals, with a smaller coverage of the social sciences field, and the
latter includes also non-peered review articles and redundant information, making difficult to
ensure data quality.
1.3.1

Smart cities bibliometric analysis

We identified the articles focused on topics related to the smart cities by performing an
advanced search on all the subject categories included in the Scopus database. Following Zheng,
Yuan, Zhu, Zhang, & Shao, (2020), we performed a search using as keywords [("smart* cit*")
OR ("smartcit*") OR (smart sustainable cit*) OR ("smart communit*”) OR ("intelligent cit*")] in
the title and keywords in Scopus and we considered only English document. Following this
procedure, we obtained 1966 documents.

Figure 4: publications per year

From Figure 4, the growing attention of the scientific community toward these themes clearly
emerge. Since 2018, the scientific production on topics related to smart city has seen an
exponential increase.
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Figure 5: Document by subject area

Looking at Figure 5, it emerges that most of the documents on the theme of smart cities have
been produced by “Computer Science”, followed by “Social Science” and Engineering.
The individuals who published the most have a strong impact on the themes studied during the
following periods (Bergh, Perry, & Hanke, 2006). Therefore, it is useful to identify the most
published authors in the field of social entrepreneurship to better understand its evolution and
the likely future direction it will take.

Figure 6: Most relevant authors
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Figure 7: Most relevant affiliation

Figure 6 illustrates the geographical distribution of the scientific production, which is based on
first author’s affiliation. Italy, US, Canada, are the countries with the highest scientific
productivity over the topic.

Figure 8: Corresponding Author's Country and Co-Authorship by Countries

Co-authorship is one of the most tangible forms of research collaboration. A co-authorship
network is a social network in which the authors through participation in one or more
publication through an indirect path have linked to each other. In the Figure 8 we see the
presence of 4 clusters: 1) red; 2) blue/celeste; 3) brown; 4) purple.
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Figure 9: Co-citation network

We conducted a social network analysis on the cited reference. This type of network leads us
to the analysis of scientific communities (Crane, 1972) and the relationship between them. The
relationship between communities is possible if there are members that have the property of
multi-membership, which means they belong to more than one community and behave as
boundary spanners. We therefore applied an algorithm for the identification of particular
communities (cohesive sub-structures). Co-citation network in R bibliometrix uses “walktrap
community detection algorithms,” which is an approach based on random walks. The general
idea is that if you perform random walks on the graph, then the walks are more likely to stay
within the same community because there are only a few edges that lead outside a given
community. From the reading of Figure 9, two subgroups emerge: the red and the blu one.

Figure 10: Word Cloud

A “word cloud” is a visual representation of word frequency. The more commonly the term
appears within the text being analysed, the larger the word appears in the image generated.
Word clouds are increasingly being employed as a simple tool to identify the focus of written
material. They have been used in politics, business and education, for example, to visualise the
content of political speeches. Looking at figure 10 you can see that the most frequent word is
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"smart city", followed by “urban growth”, “big data”, “sustainable development”, “internet of
things”, “urban planning”, and “urban development”.

Figure 11: Word Dynamics

Frequent words were also extracted per year to investigate word dynamics. Looking at Figure
11, it is clear that the theme of "smart cities" is of growing interest to the scientific
community.
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Figure 12: Co-occurrence Network Network Parameters: Keywords plus

Co-occurrence networks are the collective interconnection of terms based on their paired
presence within a specified unit of text. Networks are generated by connecting pairs of terms
using a set of criteria defining co-occurrence. Looking at figure 12 you can see that the red
cluster contains concepts such as "innovation", "urbanization", "infrastructure", "policy making".
The blue cluster has at its center the word "smart city" that is linked with "sustainable
development". The green cluster concerns advanced technologies: "big data", "learning system",
"data". Finally, the turquoise cluster mainly concerns energy efficiency: "smart grid",
"optimization", "energy efficiency".
1.3.2

Smart cities and sustainable development goals bibliometric analysis

We identified the articles focused on topics related to the smart cities and sustainable
development goals by performing an advanced search on all the subject categories included in
the Scopus database. Following Zheng, Yuan, Zhu, Zhang, & Shao, (2020) and Caiado, Leal Filho,
Quelhas, de Mattos Nascimento, & Ávila, (2018), we performed a search using as keywords
[("smart* cit*") OR ("smartcit*") OR (smart sustainable cit*) OR ("smart communit*”) OR
("intelligent cit*")] AND ( "SDGs" OR "Sustainable Development Goals" OR "post-2015
agenda" OR "2030 agenda" ) in the title and keywords in Scopus and we considered only English
document. Following this procedure, we obtained 116 documents.
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Figure 13: publications per year

Figure 13 shows a very strong interest in the literature on the topic in 2018. Afterwards there
seems to be a decreasing trend.

Figure 14: Document by subject area

Looking at Figure 14, it emerges that most of the documents on the theme of smart cities and
sustainable development goals have been produced by “Social Science” followed by “Energy”
and “Computer Science”.
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Figure 15: Most relevant authors

Figure 16: Most relevant affiliation

Figure 16 illustrates the geographical distribution of the scientific production, which is based on
first author’s affiliation. Italy, US, Australia, Brazil, are the countries with the highest scientific
productivity over the topic.
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Figure 17: Corresponding Author's Country and Co-Authorship by Countries

A co-authorship network consists of researchers who have connected to each other if they have
co-authored one paper at-least. Such a network can be represented as a set of nodes denoting
co-authors joined by links denoting co-authorship. Looking at figure 17 you can see that there
are no intense collaborations with authors from different countries.

Figure 18: Co-citation network

We conducted a social network analysis on the cited reference. This type of network leads us
to the analysis of scientific communities (Crane, 1972) and the relationship between them. The
relationship between communities is possible if there are members that have the property of
multi-membership, which means they belong to more than one community and behave as
boundary spanners. We therefore applied an algorithm for the identification of particular
communities (cohesive sub-structures). Co-citation network in R bibliometrix uses “walktrap
community detection algorithms,” which is an approach based on random walks. The general
idea is that if you perform random walks on the graph, then the walks are more likely to stay
within the same community because there are only a few edges that lead outside a given
community. From the reading of Figure 18, three subgroups emerge: the red, the blu, and the
green one.
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Figure 19: WordCloud

A “word cloud” is a visual representation of word frequency. The more commonly the term
appears within the text being analysed, the larger the word appears in the image generated.
Word clouds are increasingly being employed as a simple tool to identify the focus of written
material. They have been used in politics, business and education, for example, to visualise the
content of political speeches. Looking at figure 19 you can see that the most frequent word is
"smart city", followed by “sustainable development”, “urban growth”, “urban development”,
“sustainability”, and “sustainable cities”.

Figure 20: Word Dynamics
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Frequent words were also extracted per year to investigate word dynamics. Looking at Figure
20, it is clear that the theme of "smart cities" and “sustainable development” reached a peak in
2019, but now show a decreasing trend. However, this result is not to be considered definitive
since 2020 is still in progress.

Figure 21: Co-occurrence Network Network Parameters: Keywords plus

Co-occurrence networks are the collective interconnection of terms based on their paired
presence within a specified unit of text. Networks are generated by connecting pairs of terms
using a set of criteria defining co-occurrence. Looking at figure 21 you can see that the red
cluster contains concepts such as “smart city”, "innovation", “sustainability”, "urban
development", "policy making". The blue cluster "sustainable development", “sustainable cities”,
“citizen partecipation”. The green cluster concerns advanced technologies: "big data", "artificial
intelligence", "ICT", “internet of things”. Finally, the yellow cluster mainly concerns urban
development: "urban growth", "sustainable urban development", "planning".
1.3.3

Smart tourism bibliometric analysis

We identified the articles focused on topics related to the smart tourism by performing an
advanced search on all the subject categories included in the Scopus database. We performed a
search using as keywords “smart tourism” in the title and keywords in Scopus and we considered
only English document. Following this procedure, we obtained 328 documents.
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Figure 22: publications per year

Figure 22 shows a very strong interest in the literature on the topic in 2018. Afterwards there
seems to be a decreasing trend.

Figure 23: Document by subject area

Looking at Figure 23, it emerges that most of the documents on the theme of smart tourism
have been produced by “Computer Science” followed by “Social Science” and “Business,
management”.
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Figure 24: most relevant authors

Figure 25: Most relevant affiliation

Figure 25 illustrates the geographical distribution of the scientific production, which is based on
first author’s affiliation. Italy, China, US, Brazil, Spain, are the countries with the highest scientific
productivity over the topic.

Figure 26: Corresponding Author's Country and Co-Authorship by Countries
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A co-authorship network consists of researchers who have connected to each other if they have
co-authored one paper at-least. Such a network can be represented as a set of nodes denoting
co-authors joined by links denoting co-authorship. Looking at figure 27 you can see that there
are no intense collaborations with authors from different countries. However, it outlines the
presence of 5 clusters: red, blu, green, purple, yellow.

Figure 27: Co-citation Network

We conducted a social network analysis on the cited reference. This type of network leads us
to the analysis of scientific communities (Crane, 1972) and the relationship between them. The
relationship between communities is possible if there are members that have the property of
multi-membership, which means they belong to more than one community and behave as
boundary spanners. We therefore applied an algorithm for the identification of particular
communities (cohesive sub-structures). Co-citation network in R bibliometrix uses “walktrap
community detection algorithms,” which is an approach based on random walks. The general
idea is that if you perform random walks on the graph, then the walks are more likely to stay
within the same community because there are only a few edges that lead outside a given
community. From the reading of Figure 6, two subgroups emerge: the red, the blu, and the green
one.
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Figure 28: wordCloud

A “word cloud” is a visual representation of word frequency. The more commonly the term
appears within the text being analysed, the larger the word appears in the image generated.
Word clouds are increasingly being employed as a simple tool to identify the focus of written
material. They have been used in politics, business and education, for example, to visualise the
content of political speeches. Looking at figure 28 you can see that the most frequent word is
“tourism” followed by "smart city", “big data”, “internet of things”, “tourism development”,
“social media”, “social networking (online)”, and “tourist destination”.

Figure 29:word Dynamics

Frequent words were also extracted per year to investigate word dynamics. Looking at Figure
29, it is clear that the theme of "smart cities" reached a peak in 2018, but now show a decreasing
trend. In contrast, the word "tourism" seems to arouse more and more interest within the
scientific community.
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Figure 30: Co-occurrence Network Network Parameters: Keywords plus

Co-occurrence networks are the collective interconnection of terms based on their paired
presence within a specified unit of text. Networks are generated by connecting pairs of terms
using a set of criteria defining co-occurrence. Looking at figure 30 you can see that the red
cluster contains concepts such as “smart tourism”, "big data", “social networking”. The blue
cluster "tourism", “toursm behaviour”, “smart tourism technology”. The green cluster concerns
"big cities", "electronic commerce", "information system". Finally, the yellow cluster mainly
concerns: "smart tourism destination", "cultural heritage", "information and communication".
1.4

A patent analysis of the smart tourism paradigm

The objective of this part is to define the structure of the smart tourism paradigm. To this
purpose we use patents registered in Orbit. There is not a set of IPC univocally identifying smart
tourism technologies and applications. For this reason, we had to define a methodology to
search for smart tourism patents. We defined two criteria. The first criteria, which less
restrictive, select all the patents containing the term “smart” in the title and tourism in the
concept field. The second, more restrictive, select only patents that contain the key word “smart
tourism” in the patent title. The first search has produced a list of 3,157 patents while the
second has reported only 137 patents. The analysis is structured into two parts. The first part
looks at smart tourism as more broadly conceived technological concept while the second looks
at the 137 patents selected through a more restrictive criterion.
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1.4.1

Smart tourism technological paradigm: loose definition

Figure 31

The first patent filed on smart tourism dates to 1990. Since then, the number of smart tourism
patent has grown slowly, but steadily. In 2009, there has been a change of pace as the number
of patents granted doubled in only one year. From 2009, the number of patents granted has
grown exponentially. The peak has been reached in 2017 with 453 patents granted in one year.
Since 2017, the curve started to flatten and decrease. In 2019, 314 patents on smart tourism
were granted. Thus, up today, 3,157 patents on smart tourism were granted. Of those, 72% are
still alive, 38% are granted, 34,1% pending and 20,4 are lapsed and 6.9% revoked.
1.4.2

What countries are patenting in the field of smart tourism?

Fig. 32 shows spatial distribution of smart tourism (family1) patents between countries. The
country that is patenting the most in the field of smart tourism is China with 1,240 patents
granted, which is more than double of the number of patents (593) granted to USA. The third
country granted with the largest number of patents in the field of smart tourism is Korea. Europe
is fifth with 315 family patents granted.

A patent family is a collection of patent applications covering the same or similar technical content.(
https://www.epo.org/searching-for-patents/helpful-resources/first-time-here/patent-families.html).
1
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Figure 32

1.4.3

What technological fields do smart patents belong to?

Figure 33

Most smart patents are filed in the IT method from management technological field (1367) (Fig.
33). Other relevant technological segments are computer technology, telecommunications, and
digital communication, and control. Significant is also the number of smart tourism patents filed
in the field of audio-visual technology, measurement, transport and electrical machinery
apparatus, energy.
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Figure 34

In figure 34, patents are grouped at the fourth IPC hierarchical level. Smart patents are mainly
classified in the field of systems and methods for specific business sector, such as tourism.
Furthermore, relevant 4-level IPCs are commerce and digital computing and processing.

27

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

1.4.4

What are the companies that control smart tourism patents? Where do companies patent
their smart tourism technologies?

Figure 35

The distribution of patents per assignee confirms the relevance of Chinese and USA companies
in the development of technologies related to smart tourism. Even if Chinese companies file
patents request and protect their technology in China, the validity of those patents is often
extended to US and world-wide (WO). The same is true for US companies and Japanese
companies. There are no EU companies among those granted with smart tourism patents the
most.
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1.4.5

Who are the most prolific inventors in the field of smart tourism and how are they related?

Figure 36

Most inventors are also Chinese and most of the collaborative networks are national (fig. 36).
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1.4.6

Smart tourism technological paradigm: Tight definition

If we limit the scope of our research only to patents that have the key word “smart tourism” in
the title, the number of patents retrieved is much lower (135). The first application for a smart
tourism patent dates 2012 and have been granted one year later. Furthermore, the development
of smart tourism technologies took off starting from 2015.

Figure 37
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1.4.6.1 What are the most prolific countries, companies, and inventors in the field of
smart tourism technologies?

Figure 38
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1.4.6.2 What technological fields do smart patents belong to?

Figure 39
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2 SMART CITY / DESTINATION INITIATIVES
Authors: TAU (Yael Bulis and Amit Birenboim)

2.1

2.1 Introduction

Technological developments have been greatly influencing the practices of everyday life
since what has been described by Thomas Friedman (2016) as the age of accelerations.
These changes also influenced the tourism industry. The incorporation of information
and communication technologies (ICT) is now an inherent part of the tourism and travel
arenas (Buhalis & Law, 2008; Ivars-Baidal et al., 2019). One of the key enablers of this
shift is the smartphone, which revolutionized the way people live and travel (Wang,
Xiang & Fesenmaier, 2016). The ever-growing number of global smartphone users
coincide with the vast adoption of mobile applications (apps) (Statista, 2020a, Statista,
2020b). Apps are essential to the 21st century traveler (Wang, Park & Fesenmaier, 2012).
They can provide location-based services and ease navigation; assist in finding and
booking nearby accommodations and restaurants; provide public transportation
information; find local activities and events and serve many other functions. (Dickinson
et al., 2014). Many travel and mobility apps that are used by tourists (and locals) are
general in their scope and were not designed for tourism purposes. In contrast there
are some apps that were designed and developed to cater to urban tourists needs (Wang
& Xiang, 2012). Though they might be advantageous for their users, tourist-oriented
apps impact on travel destinations and their communities may vary. Exploring the
current trends of tourism, travel and mobility apps can assist with understanding their
impact on tourists and locals alike.

2.2

2.2 Task Description

Tel Aviv University (TAU) ST2.3.2 aims to map and categorize current available apps
that contribute to the decentralization of services and information, including of P2P
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services of accommodation, excursions and other activities (bottom-up), as well as the
usage patterns and impact of these technologies on the behavior of permanent and
temporary populations.

Approach
ST2.3.2 consists of identifying, mapping, rating, and analyzing global and local tourism,
travel, and mobility apps to find impactful variables using a bottom-up approach (figure
1).

Figure 1: ST2.3.2 approach & methodology process

2.3

2.3 Methodology

Identification of tourism, travel and mobility apps was performed using two main
platforms: (1) the Google Play store and (2) Google and DuckDuckGo search engines.
The Google Play store search focused on existing categories such as "travel & local",
"maps & navigation". To find global apps, and city names to find local apps. The use of
search engines was made through key phrases such as "top 100 travel mobile apps 2020",
"best apps Barcelona".
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Once a potential app was identified, it had to meet several criteria to be included in the
mobile app database. (1) It had to be related to, aid or influence location choices and
mobility flow in cities and be relevant to the travel and tourism sector. (2) Global apps,
which are apps operating on at least several countries with a large scope of users, must
have included at least 500,000 users and offer their service in English (with an exception
of 18 apps with 100,000 users that were added to the list because of their relevancy and
smaller spatial distribution user pattern). (3) Local apps, which focus on a specific city
and have a small-scale user pool, were included in the database only if they had at least
1,000 users.
Only mobile apps that appear on the Google Play store were included in the analysis.
We focused on Android operating system since (1) It dominates the global market share,
embraced by 74.25% of the world mobile phone users (Statcounter, 2020). (2) Google
Play has the number of downloads available on the app's page on Google Play which
provides a good understanding of the volume of users. (3) Most apps and especially
global ones have both Android and iOS versions, so it is commonly sufficient to identify
the Android apps. We would not expect to find large differences in the list of apps if a
systematic search of iOS apps were to take place.
The apps that met with the criteria were entered to database where they were later
classified and ranked. The global apps table included 192 apps. The local apps table
included 158 mobile apps from four cities (Barcelona, 68 apps; Amsterdam, 42; Venice,
34; Jerusalem, 14). The cities chosen are meant to echo the main cities participating in
the SmartDest project.
The table consists of 35 categories, 28 of them can be classified and ranked numerically
(figure 2). The remaining 7 categories are of descriptive nature (e.g. type of operating
system). The numerically classifiable categories tend to the app's characteristics and their
possible impact on the destination. To name three: "navigation" - meaning how central
are navigation services on the app; "generates active mobility" - meaning to what extent
does the app encourages urban active mobility; "overcrowding" - meaning to what
extent does the app contributes to overcrowding in cities (appendix).
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Figure 2: A fragment of the rating table, demonstrating descriptive and numerical categories / variables

Addressing all the 28 numerically classifiable categories, each app is ranked on a scale of
1 to 5, 5 being the highest score. During the classification process, valuation and rankings
were given subjectively by the TAU team. The ranking is based on existing information
regarding each app, from scientific papers to app user ratings and reviews. User ratings
are extracted from the Google Play store, the Apple App Store and travel blogs reviews.
The next step was to analyze the classified apps using factor analysis and cluster analysis.
The purpose of the factor analysis is identifying latent variables out of the 28 existing
categories to reduce the number of current categories / variables. The factor analysis
was made using IBM SPSS program resulting with 9 factors found with the rotated
component matrix. The absolute value for a category to be included in a factor was
above 0.4. The 9 factors are (1) Destination Spatial Knowledge ("Getting Around
Town"), (2) Destination Considerate Trip, (3) Cultural Experience & Outcomes, (4)
App's Developer info, (5) Shared Destination Experience, (6) Mobility Externalities, (7)
Made for Tourists, (8) App's Efficiency, (9) Size Rank (table 1).
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Factor

1

2

3

4

5

6

Original Category

Loading

1

Navigation

.889

Destination Spatial

2

Route influence

.843

Knowledge

3

Location Based Services

.723

4

Active mobility

.668

5

Locals useful

-.767

6

Destination influence

.659

7

Ecology / sustainability

-.646

8

Tourist oriented

.643

9

Destination information

.579

10

Sharing economy

-.495

11

Local experience

.824

12

Activities oriented

.749

13

Recommender System

.662

14

Social interaction

.536

15

Overcrowding

.489

16

Public

-.955

17

Private

.953

18

Geographic rank

.585

Shared Destination

19

P2P

.812

Experience

20

Social media

.699

21

Pollution

-.736

22

Mobility related

-.997

23

Cost

.647

24

Ease of use

.867

25

Tourist useful

.865

26

Time Saver

.778

27

Money Saver

.705

28

Size rank

.830

Destination Considerate Trip

Cultural Experience &
Outcomes

App Developer info

Mobility Externalities

7

Made for Tourists

8

App Efficiency

9

Size Rank

Table 1: Global apps factor analysis results. 9 factors out of 28 categories / variables.

Each factor comprises of several categories correlating varyingly with each other.
Destination Spatial Knowledge factor (#1) merges 4 categories related to spatial
orientation and location services, as well as physical movement. Destination considerate
trip factor (#2) merges 6 categories that might shed light on the way information about
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the destination and trip planning may assist tourists and locals. Cultural experience &
outcomes factor (#3) merges 5 categories which imply social and local experiences
emphasized by the app. App's Developer info factor (#4) merges 3 categories relating
to the characteristics of the app's developer. A private sector app might correlate with
a larger operation location, due to scaling objectives of private companies.
Shared destination experience factor (#5) merges 2 categories that integrate between
virtual sharing of information, inspiration, and services. Mobility externalities factor (#6)
merges 3 categories that might indicate a relation between free mobility apps and
environmental impact. Made for Tourists factor (#7) merges 2 categories showing link
between apps one can operate easily and high levels of tourist satisfaction from an app's
usefulness. App's efficiency factor (8) merges 2 categories pointing out the ability of an
app to salvage its users time and financial resources. Size rank factor (9) contains one
category indicating the geographical distribution use patterns of each app. The factor
analysis results are yet to be further examined and explained.
The factor analysis assists with reducing the number of variables. It highlights the main
factors that are important to the classification of tourist's mobile apps and contributes
to a knowledgeable understanding of the tourist mobile app domain which has an
increasing impact on tourism activity and their mobility.
The following section will be dedicated to a cluster analysis that will be based on the
factor analysis above. The cluster analysis is intended to supply insights regarding the
main types of mobile apps that tourists use. A qualitative analysis of the apps in each
cluster that will follow could lead to a more knowledgeable discussion on the ways
mobile apps change tourist mobility in future works. This includes the way tourist
interact with local population and compete with them on tangible and intangible
resources. The systematic analysis of the emerging mobile app industry for tourism has
a central role in the discussion on new tourism mobilities.
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Appendix
List of the categories and their interpretation
1. Name
2. Short description
3. Number of users - number of times the app was downloaded from the Google
Play store
4. Size rank - app's size ranking based on number of users. Scaled from 1 to 5 as
following: 100,000 to 500,000 (= 1); 1,000,000 to 5,000,000 (= 3); > 10,000,000
(= 5). (numerical classification)
5. Operation location - where does the app operate geographically
6. Geo rank - geographical use patterns of the app. Scaled from 1 to 5 as
following: Local / city level (= 1); Regional / several cities within same country
(= 2); Regional / several cities within up to 10 countries (= 3); Regional / several
cities within more than 10 countries (= 4); Global (= 5). (numerical
classification)
7. Type - what is the general category of the app
8. Specific field - what is the specific category of the app within its type group
9. Social media - to what extent does the app serve as a social media platform
(numerical classification)
10. P2P - to what extent does the app allow exchange of services and information
between its users (numerical classification)
11. Operating system - Android and/or iOS
12. Tourist oriented - to what extent does the app appeal to tourist users and is
self-marketing as designed to fit different tourist needs (numerical classification)
13. Destination influence (pre-travel) - to what extent does the app influence
destination choice before traveling (numerical classification)
14. Mobility related - to what extent does the app generates movement and
mobility among its users and is related to the transport sector (numerical
classification)

39

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

15. Tourist useful - To what extent is the app suitable to meet tourists' needs, and
how useful are the services it offers specifically for tourists within its users'
pool (numerical classification)
16. Locals useful - to what extent is the app suitable to meet locals’ needs
(numerical classification)
17. Navigation - to what extent does the app offer navigation services (numerical
classification)
18. Location based services - to what extent is the app incorporating locationbased services (LBS) (numerical classification)
19. Money saver - to what extent does the app save its users money (for example,
finding the lowest cost trip deals) (numerical classification)
20. Time saver - to what extent does the app save its users time (for example, an
app that offers an automatically generated trip planner) (numerical
classification)
21. Ease of use - how user-friendly is the app (numerical classification)
22. Destination information - to what extent does the app deliver information
about the destination (numerical classification)
23. Social interaction - to what extent does the app generate social interaction
between tourists and locals in the destination (numerical classification)
24. Active mobility - to what extent does the app encourage active mobility
(numerical classification)
25. Recommender system - to what extent the app is based upon recommender
system of reviews and ratings of locations, activities, services, and products
(numerical classification)
26. Route influence - how influential is the app on route and path selection when in
destination (numerical classification)
27. Ecology / sustainability - how using the app meets with ecological and/or
sustainable objectives (numerical classification)
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28. Pollution - to what extent is the app contributing to air, light, noise pollution,
man-made litter etc. (e.g. increase consumption, usage of motor vehicles)
(numerical classification)
29. Overcrowding - to what extent does the app contribute to overcrowding in
the destination (numerical classification)
30. Activities oriented - to what extent does the app focus on suggesting its users
to participate in the destination's activities and events (numerical classification)
31. Local experience ("live like a local") - to what extent does the app focus on
offering its users an authentic local experience (numerical classification)
32. Sharing economy - to what extent the app is based upon sharing economy
principles and practices (for example, an app offering dinners hosted by locals).
(numerical classification)
33. Cost (free [5], service cost & freemium [3], must pay to get app [1]) (numerical
classification)
34. Developer: government - is the app developed and owned by the public sector
(numerical classification)
35. Developer: Private - is the app developed and owned by a private company
(numerical classification)
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3 Assessment of smart city/destination initiatives
Authors: UP (Miha Bratec, Peter Kopić, Dejan Križaj and Tadej Rogelja)

3.1

THEORETICAL BACKROUND

Main aim of this section is setting the common ground for researching smart tourism initiatives
in European cities, focusing on the following study fields: smart tourism, smart city, smart
technologies, smart taxonomy, smart classification.
Generally speaking, smart tourism aims to develop information and communication
infrastructure and capabilities in order to improve management/governance, facilitate
service/product innovation, enhance the tourist experience, and, ultimately, improve the
competitiveness of tourism firms and destinations (Gretzel et al. 2015; Hunter et al. 2015; Koo
et al. 2015).
The notion of smart tourism has been gaining currency recently, particularly as a strategic tool
for tourism development. For instance, under the general framework of smart city initiatives,
the European Commission (2015) has identified travel information and communication as one
of the strategic objectives for improving human mobility and transportation (Gretzel et al. 2015).
According to Buhalis and Amaranganna (2014), Smart Tourism Destinations take advantage of:
1) Technology embedded environments;
2) Responsive processes at micro and macro levels
3) End-user devices in multiple touch-points; and
4) Engaged stakeholders that use the platform dynamically as a neural system.
The ultimate aim is to utilise the system to enhance tourism experience and improve the
effectiveness of resource management towards maximising both destination competitiveness
and consumer satisfaction while also demonstrating sustainability over an extended timeframe.
Buhalis and Amaranganna (2014) further state that creating Smart Tourism Destinations from
scratch requires a leader to constructively engage with local to ensure community participation
and also regularly monitor the plan. The flagship of the transformation to Smart Tourism
Destinations is destination-wide access to real-time information. To achieve this, destinations
must undertake open access through integrated public controlled operating systems to offer
unrestricted data to all citizens and avoid vendor monopolies (Zygiaris, 2013).
Xiang, Tussayadiah and Buhalis (2015) claim that in general, smart destination has been borne
out of the notion of smart city, which envisions the new urban development strategy to be
based on the use of ICT in several key areas such as economy, environment, mobility and
governance to transform the city infrastructure and services.
Lopez de Avila (2015) defines the smart destination as an innovative tourist destination built on
an infrastructure of state-of-the-art technology, which guarantees the sustainable development
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of tourist areas, facilitates the visitor’s interaction with and integration into his or her
surroundings, increases the quality of the experience at the destination, and improves residents’
quality of life. Buhalis (2015) suggest that “based on Smart Cities research and methodologies, a
Smart Tourism Destination successfully implements smartness which is fostered by open
innovation, supported by investments in human and social capital, and sustained by participatory
governance in order to develop the collective competitiveness of tourism destinations to
enhance social, economic and environmental prosperity for all stakeholders. Interoperability and
ubiquitous computing ensure that everybody is interconnected and processes are integrated
towards generating value, through dynamic co-creation, sustainable resources and dynamic
personalisation and adaptation to context. All suppliers and intermediaries, the public sector, as
well as consumers and various interested parties are networked, dynamically co-producing value
for everybody interconnected in the ecosystem.”
Recent advancements like cloud computing, sensors and GPS widespread use, virtual and
augmented reality, and the full adoption of social media and mobile technologies have pushed
the emergence of smartness in tourism (Xiang & Fesenmaier, 2017). Hence, the
conceptualisation of destinations has evolved, and the smart destination has positioned itself as
an adaptation of the destination notion to the revolution of the latest ICTs (Jovicic, 2016) and
has emerged as a novel destination management approach (Ivars-Baidal et al., 2017). In this smart
management approach, tourists occupy a central place and their relationship with the destination
is articulated around some critical scopes in which their attitudes and behaviours are essential
and several expectations are held, namely in:
a) mobile technologies use
b) data sharing for personalised experiences
c) smart technologies for enhanced experiences
Newer empirical research (Femennia Serra et al, 2020) dealing with smart destinations, however
also adds a more critical note to understanding smart destinations in practice and emphasises
the existence of a gap between the smart destination theoretical expectations and created hype
and the real response of the examined demand.
All this is also reflected in the most current smart tourism definition by Buhalis (2020) which
looking at the future states the following: Smart systems use a wide range networks, connected
devices, sensors and algorithms for big data delivery across the Internet of Things (IoT). The
Internet of Everything (IoE) namely represents a digital ecosystem of networks, devices and
applications, interconnected through the Internet infrastructure.
3.2

PRELIMINARY STATISTICS

For initial current statistical insights into the topic we have used business data platform
STATISTA. The fastest growing smart cities use cases in Europe in 2019 are:
Figure 40. The fastest growing smart cities use cases - Europe - 2019
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Source: statista.com
NOTES:
Digital twins are digital or virtual copies of physical assets or products. Digital twins
connect the real and virtual world. After receiving the information from the
simulation, the parameters are applied to real assets
A public-safety answering point (PSAP), sometimes called "public-safety access
point" is a call centre where emergency calls (like police, fire brigade, ambulance)
initiated by any mobile or landline subscriber are terminated.)

The same source suggests leading European cities regarded as pioneers of using smart city
immersive technologies by industry professionals as of February 2020: Barcelona, London,
Amsterdam, Berlin, Paris, Copenhagen, Helsinki, Zurich and Vienna; and leading
world regions by spending: USA, Western Europe, China, Asia Pacific and Japan as
presented in the following figure.
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Figure 41. Smart city initiatives – worldwide - 2020

Source: statista.com
Western Europe (next to US) represents second largest region of smart cities initiatives
worldwide. To better understand which technologies are adopted in smart city projects, the
following picture shows the most frequents ones in French cities as of February 2019. The
predominant types of technology were: open data, smart grids, public linear WIFI network and
participative platforms.
Figure 42. Most common smart city projects - France - 2019
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Source: statista.com
3.3

METHODOLOGY

Based on the proposed literature and preliminary statistics presented above, our research
focuses on the discovery of practices and initiatives that truly represent “smart tourism
solutions/initiatives” from the point of view of how they are understood in academia today in
order to distinguish between “smart” and “quasi smart” tourism solutions.
In this study, a smart initiative is understood as (1) a smart technology implementation related
projects/investments, (2) introduced by EU cities or EU project consortia, (3) related to
mobility/tourism purposes, (4) that needs to reflect the established definitions of smartness,
based on the above literature review, summarized in Buhalis (2022), and preliminary statistical
insights. Ideally, such initiatives should resemble at least partial smart approaches and
implementations, following for instance:
1

2

elaborate hi-tech transportation examples, Ford City Insight being one of many:
https://www.smartcitiesdive.com/news/ford-to-expand-data-visualization-platform-to6-new-cities/564336/
systemic tourism approaches such as Tourism 4.0 initiative described in the box
below.

Case description: Tourism 4.0 - Gathered around the high-tech company Artcur and
three Slovenian universities (Primorska, Ljubljana, Maribor), a series of so-called Tourism 4.0
projects run from 2018. The initiative focuses on cooperation "between stakeholders of the
smart tourism ecosystem to create enriched experiences with the help of the key enabling
technologies from Industry 4.0" (https://tourism4-0.org/about/). The term Industry 4.0 refers
to the fourth industrial revolution, which introduced advanced industrial automation with
modern intelligent technologies. In short, it is greatly based on the Internet of Things (IoT)
and the underlying machine-to-machine communication protocols (M2M). The aim of this
development period is to intensify automation, self-monitoring and operation without (or
with minimal) human intervention.
The most frequently addressed technologies in the above-mentioned Tourism 4.0 projects
are: AI, Big Data, IoT, VR, AR, Blockchain, Cloud & High Performance Computing and other
emerging technologies. Special emphasis is given to local communities, which - according to
Arctur - are at their central focus, surrounded by other layers: tourists, tourism providers,
and local and other levels of governments. Using systems such as tokens, secure digital IDs
and other similar tools, they are pursuing R&D goals where at least part of the data and profits
are shared with local communities. The main projects currently underway are the
development of a back-office core software framework, an impact modelling tool, a tourism
flow analysis environment, an impact token for collaboration, a personal digital passport, local
heritage 3D digitization, living labs and various mobile applications, …
To find such cases for our study, data is being analysed in the following stages:
•

Stage 1: European Capital of Smart Tourism initiative
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The initiative recognises outstanding achievements by European cities as tourism destinations
in four categories: sustainability, accessibility, digitalisation as well as cultural heritage and
creativity.
This was the initial source of study, however, following a thorough assessment, we realised
that the initiatives that are branded here under term smart, in 90% fall under the broader
sustainability discussion, yet mostly show no use of smart technology.
•

Stage 2: lists of EU smart city champions

Based on Stage 1 findings, we extended our search into the list of smart city champions.
Diverse rankings exist and thus we focused on the European cities that constantly rank top on
those lists of the last three years. Here the situation is similar to Stage 1, yet it at least
produced some integrated solutions that correspond to the broader sense of smartness.
•

Stage 3: selected EU project databases searched by smart tourism/city keywords
cordis.europa.eu for FP1–FP7 and HORIZON 2020
keep.eu for Interreg and IPA (covers 85% ERDF projects)

•

Stage 4: SMARTDEST case study cities

Related to Stage 3, INEA, the European Commission’s Innovation and Networks Executive
Agency, implements important parts of the EU’s research and innovation program Horizon 2020
and the Connecting Europe Facility. The Agency selects and manages projects throughout their
lifecycle, from idea to implementation. Between 2014 and 2019, INEA has supported a portfolio
of 33 projects in the field of urban mobility and transport with around €175 million of Horizon
2020 funding.
CORDIS, “Community Research and Development Information Service”, is the European
Commission's primary source of results from the projects funded by the EU's framework
programmes for research and innovation (FP1 to Horizon 2020), where information for more
than 110.000 projects from the year 1984 is available. CORDIS has a structured public
repository with all project information held by the European Commission such as project
factsheets, participants, reports, deliverables and links to open-access publications (CORDIS,
2020).
Below, a table and a figure are added, with results from the CORDIS portal under the
collection about “projects”, with the search terms “smart AND city”, and “smart AND
tourism”. The table shows result of projects from all the programmes where these search
terms appear in project’s description or objectives (analysed in September 2020, the data
about projects on the portal is constantly updating):
Table 1. Search term results - CORDIS

Framework Programme
(period)
Horizon 2020 (2014–2020)

Search
terms
Smart city
Smart
tourism

Number of
projects
1006
69
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Smart city
206
Smart
6
tourism
Smart city
12
Framework Programme 6
Smart
2
(2002–2006)
tourism
Smart city
22
Framework Programme 5
Smart
9
(1998–2002)
tourism
Smart city
11
Framework Programme 4
Smart
1
(1994–1998)
tourism
Smart city
3
Framework Programme 3
Smart
0
(1990–1994)
tourism
Smart city
1
Framework Programme 2
Smart
0
(1987–1991)
tourism
Smart city
0
Framework Programme 1
Smart
0
(1984–1987)
tourism
Source: Community Research and Development Information Service (CORDIS). About
CORDIS. Innovate with EU research results. Retrieved September 24, 2020, from:
https://cordis.europa.eu/about/en
Framework Programme 7
(2007–2013)

Figure 43. Search term results - CORDIS
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Number of projects on CORDIS with terms "smart AND
city/tourism"
1006
1000
800
600
400
206
200
0 0

1 0

3 0

11 1

22

9

12 2

6

69

0

Smart AND city

Smart AND tourism

Source: Community Research and Development Information Service (CORDIS). About
CORDIS. Innovate with EU research results. Retrieved September 24, 2020, from:
https://cordis.europa.eu/about/en
Portal “Keep.eu” offers aggregated data regarding projects and beneficiaries of European Union
cross-border, transnational and interregional cooperation programmes among the member
States, and between member States and neighbouring or pre-accession countries and covers
85% of all European Regional Development Fund (ERDF) projects. The database covers the
2000-2006, 2007-2013 and 2014-2020 periods, with 261 programmes and 23.894 projects
altogether (source: Keep.eu). Results from the database Keep.eu portal with search terms
“smart city” show the next figures:
•
•
•

35 projects with 231 partners, 243 partnerships, funded from 19 different Programmes,
with the total budget of 66,848,661.71 million EUR (46,668,882.90 million EUR form EU
funding),
with an average of just over 2 million EUR of total budget for each project.

These partnerships for the same search term are presented below (from Keep.eu), indicating
the number of partnership, leading or partner. The red spots indicate single leading partner.
Figure 44. Search term results - Keep.eu
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Source: Keep.eu
3.4

CURRENT RESULTS

Following presented methodology, the study currently focuses on selection of appropriate
cases and creation of on-the-fly taxonomy/classification scheme. The first identified and
processed projects are presented in the below table.
Table 2. Preliminary list of analyzed projects

1
2
3
4
5
6

Vienna
Ljubljana
Berlin
Berlin
Berlin
Berlin

SMILE - Einfach mobil
URBAN-e
NEUE MOBILITAT BERLIN
BERLIN E-BUS
Chargomat
Berlin Central Station LoRaWAN Gateway
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7 Vienna
8
9
10
11
12
13
14
15
16
16

Ljubljana
London
London
London
London, Milan,
Lisbon
Paris
Amsterdam
Amsterdam,
France
Barcelona
Turin

17 Turin
18 Venice
19 Venice
20 Lisbon
21 Lisbon

Traffic lights, that think and communicate
Bicike(LJ)
Digital Greenwich (Air Quality Proof of Concept)
Digital Greenwich (MOVE_UK)
Digital Greenwich (GATE-WAY)
Sharing cities project
Bluetooth-enabled benches
Yellowbox project
City Zen project
Open Data for European Open iNnovation
SmarT mObility, media and e-health for toURists and citizenS
Holistic Approach for Providing Spatial & Transport Planning Tools and
Evidence to Metropolitan and Regional Authorities to Lead a Sustainable
Transition to a New Mobility Era
Smart and Inclusive Solutions for a Better Life in Urban Districts
Granting Accessible Tourism for Everyone
Locations
Big and open data for a sustainable heritage management towards mass
tourism impact

The set will be further expanded. The taxonomy/classification scheme, presented in the next
table is being developed while we collect and process cases and is supported by smartness
definitions from the literature section.
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Table 3. Preliminary list of classification attributes

TITLE
ACRONYM
WWW
COUNTRY

Full title of the project
Project acronym (if any)
Website (official or source)
City's country
Type of EU call/fund/programme or other funding (who is the investor
PROJECT TYPE
or source of funds)
FINANCE
Financial information (total budget) in EUR
DURATION
Project duration in years (e.g. 2018-2021)
PARTNERS
Partner consortium list (nationality, public/private sector)
OBJECTIVES
Project's objectives (formally described/official goals of the project)
ACHIEVEMENTS Project's achievements (formally described/official results of the project)
TECH TYPE
Type/ classification of the used tecnlogy/-ies:
Is the smart technology solution tied to a specific
LOCATION
destination/city/attraction?
Who are the agents (providers) of the smart technology? See
AGENTS
https://bit.ly/3faaND9
TECH USAGE
Describe the use/purpose of the smart technology
Who is the most common user of the smart technology solution? (Local
USERS
resident. Visitor/tourist. Both.)
USERS (OTHER) (companies, local providers, etc.)
Smart technology classification as per Buhalis D. (2022): Smart Tourism.
CLASS BUHALIS In: Buhalis, D., (ed.), Encyclopedia of Tourism Management and
Marketing.
Smart technology classification as per Perboli et al. (2014): A New
CLASS PERBOLI Taxonomy of Smart City Projects. Transportation Research Procedia.
3(2014), pp. 470-478.
EFFECT
Effect on the visitor/tourist's experience and satisfaction?
VISITOR
EFFECT LOCAL Potential effects for the local residents (inclusion/exclusion and
+
cohesion) - POSITIVE?
EFFECT LOCAL Potential effects for the local residents (inclusion/exclusion and
cohesion) - NEGATIVE?
Is there any gender equality plan/equal opportunity on the project
GENDER
(formally)?
Gender analysis of the project's team (where possible) - in the
GENDER - MGT
management, M/F
Gender analysis of the project's team (where possible) - in the
GENDER - R&D
research/expert team, M/F
GENDER Gender analysis of the project's team (where possible) - in the
ADMIN
administration of the team, M/F
Does the use of the smart technology address any social
inequalities/privileges or societal changes?
SOCIAL
Does it create solution or conflict, also with the so called "vulnerable or
marginalized groups": low-salary workers (based on class), women
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(based on gender), seniors and people with impaired mobility, cultural
and ethnic minorities (based on race or religion), migrants, etc.?

The following three tables present current case analysis examples and the type of data
gathered and extracted.

Table 4. Case analysis - Basic data
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Table 5. Case analysis – objectives and achievements
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Table 6. Case analysis – technology and user aspects

Based on the above examples of the extracted data, the study will be focusing on the
qualitative and quantitative analyses of the cases in two directions:
(A) what cities implement and promote as smart
(B) how are they addressing SMARTDEST goals and issues
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Current insights show that cases include a lot of inappropriate marketing of smart solutions
which do not meet the smart literature definitions. Our plan is to categorize the identified
usage and misusage in to the most common practices and malpractices.
On the other side, the current data shows a lack of smart technology use in the field of
addressing the social and gender issues, addressed by SMARTDEST project. For now, they are
almost non-existent in the current set of analyzed cases.
In the final phase of the study, we intend to propose further R&D steps and reflections that
address the identified mal/practices, the inspirational/sparse treatment of social and gender
issues and the development of corresponding SMARTDEST goals and deliverables.
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4 Mapping the ICT and other technological tools in the travel
services sector
Authors: UA (Ana B. Casado Díaz, Josep A. Ivars Baidal, Marco A. Celdrán Bernabeu and Marc
Fuster Uguet)

4.1 Introduction
Information and Communication Technologies (ICT) have been a major factor of disruption in
the tourism sector since the advent of the Internet, impacting profoundly on tourism in the
EU (European Parliament, 2018). Tourism is an industry that makes an intensive use of
information and has been radically transformed by new ICT. The impact of ICT is affecting the
production, consumption and marketing of tourism, even transforming the traditional value
chain, and redefining the tourism ecosystem with new entrants and business models thanks to
the opportunities generated by technologies and a huge information flow. Therefore, ICT
constitute a key factor for business competitiveness and for the enhancement of the tourism
experience, as well as a core element for urban and tourism management under the emergent
smart paradigm. In fact, technology has been an enabling factor that fuelled the tourism boom
in cities previous to the Covid-19 pandemic. However, ICT influence goes beyond the industry
and has contributed to the emergence and intensification of social exclusion processes such as
overcrowding of public spaces, turistification or precarious employment. In this sense, the
relationship between ICT and tourism is both part of the problem and of the solution.
This report analyses the current situation of the tourism enterprises from the digitalization
point of view in the European Union. First of all, the ICT uptake is studied for the different
travel sectors and, then, the geographical distribution of ICT adoption. The lack of available
information for different travel sectors is a serious limitation for this diagnostic, in spite of the
improvement of tourism statistics made by EUROSTAT. According to the NACE statistical
classification of economic activities, “Digital economy and society” indicators that clearly relate
to the tourism sector are only those of "Accommodation and food service activities". Other
sectors, such as "Transportation & Storage", have a slight weight on tourism activities (coming
mainly from the “Air Transport” subsector) and are not included in our analysis because they
are not representative of the tourism industry.
Finally, after a short evaluation of the ICT uptake implications for inclusion and exclusion
processes linked to tourism, a synthesis of best practices and the opportunities for inclusive
smart tourism is presented. The focus change from the tourist enterprises to the local
administration and/or Destination Management Organization (DMO) strategy and actions.
Nevertheless, this summary of opportunities reveals the importance of cooperation between
stakeholders at a local scale, a perspective that is going to be developed in future reports in
relation to the smart tourism ecosystem concept.
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4.1.1 The impact of digitalisation in the tourism industry
Digitalisation is defined as "the use of digital technologies and data as well as interconnection
that results in new activities or changes to the existing activities" (OECD, 2020, p. 60). The
application of digital technologies generates many opportunities for the tourism industry
together with some risks, such as the threat of a digital gap between tech-driven global
business and traditional (low-tech) small and medium enterprises (SMEs) (OECD, 2020). The
business functions most affected by digitalisation have been marketing and distribution (Buhalis
& Law, 2008). However, productivity-enhancing technologies (e.g., cloud computing, data
analytics or revenue management), more relevant for competitiveness, have shown a lower
adoption (OECD, 2020).
At an European level, the perceived impact of digitalisation in tourism has been analyzed within
the framework of “Management and content provision for ICT and tourism business support
portal” project, promoted by the European Commission (2017a). This project applied an
online survey addressed to tourism business of different sectors in the EU-28 whose results
are summarized in Figure 1.
Figure 1. Business perception of the impact of digitalization (EU-28)
Responses %
Increase customer acquisition

87,2

Improves online brand visibility

86,5

Increase customer retention

75,8

Improves the quality of the servi ce

75,4

Enables us to expand our business reach internationally

73,2

Improves the cust omer satisfaction

72,8

Improves provisi on of informati on to the management of the business

72,2

Allows the acquisi tion of most valuable customer information

70,1

Improves business productiv ity

69,5

Streamlines internal processes

69,4

Increases profitability

68,2

Reduces cost

62,4

Allows the new tourism i ntermediaries to enter our market from everywhere in the
world

61,1

Enables us to diversify our product portfolio

60,4

Enhances thi rd party di stribution

59,2

Increases employee skills

58

The competition from global OTAs poses a considerable threat in our market

34,3
0
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Source: Own elaboration from European Commission (2017e)

The perceived impact is mainly positive in terms of marketing (customer acquisition, brand
visibility, customer retention, international expansion and product diversification), quality and
customer satisfaction, business intelligence (information for management) and competitiveness
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(productivity, agility, profitability, cost reduction and better employee skills). However, the
respondents also express their concern about a growing competition derived from new global
intermediaries that have changed the distribution system.
Figure 1 illustrates how digitalisation has changed the tourism industry. A consequence of
digitalisation is the improvement of efficiency, the appearance of new business models (low
cost airlines, platform accommodation, etc.) or the easiness of launching a product and
reaching the customer. These factors have contributed to the growth of tourism in urban
destinations, changing the tourism value chain and causing relevant impacts in the economic,
sociocultural and environmental spheres. From the point of view of the tourism industry,
among other effects, local SMEs are partly dependent on global players (especially
intermediaries) and are under the pressure of customers who demand the best possible
service at the lowest price (OECD, 2020). All this, in a context of fierce competition at local
level between traditional players and new participants, such as hotels and accommodation
platforms. From the urban perspective, new problems arise (overtourism, gentrification,
conflicts between residents and tourists, etc). These dynamics have been interrupted by the
Covid-19 pandemic generating a new scenario that brings new challenges and the opportunity
to achieve a more balanced and inclusive tourism in cities.
4.2

TECHNOLOGY UPTAKE IN TOURISM ORGANIZATIONS: ANALYSIS BY
TRAVEL SERVICE SECTORS

4.3

Methodology

The typology of tourism-related technologies presented in this section is mainly based on
secondary sources such as EU reports and communications, academic articles and books,
organizations websites and professional reports. Existing literature on the role of technology
in tourism industry is enormous. To be able to offer the most updated information, we have
considered predominantly, but not only, the most recent publications on the issue (20152020).
List of sources considered:
•

•

EU reports and communications: Digital Transformation of EU tourism
(https://ec.europa.eu/growth/sectors/tourism/support-business/digital_en),
Advanced
technologies
(https://ec.europa.eu/growth/industry/policy/advanced-technologies_en),
Digital
Transformation
Monitor
(https://ec.europa.eu/growth/toolsdatabases/dem/monitor/) -will be replaced soon for Advances Technologies for Industry
(https://ati.ec.europa.eu/)-,
European
Capital
of
Smart
Tourism
(https://smarttourismcapital.eu/), among others.
Web of Science and Scopus databases are used to find relevant articles in academic journals.
Keywords for searching included “tourism” and “technology”, for general searching, and
“tourism” and several specific technologies (e.g., “augmented reality”, “mobile applications”,
“artificial intelligence”). The journals examined include Tourism Management, Journal of
Hospitality and Tourism Technology, Pervasive and Mobile Computing, Journal of Travel
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•

Research, Internet Research, Industrial Management and Data Systems, Information and
Communication Technologies in Tourism, Annals of Tourism Research, Computers in
Human Behavior, among others.
Organizations
websites:
World
Tourism
Organization
(UNWTO)
(https://www.unwto.org/), International Federation for IT and Travel & Tourism (IFITT)
(https://www.ifitt.org/), Association of Hotels, Restaurants, Bars and Cafes and similar
establishments
in
Europe
(https://www.hotrec.eu/),
EU
Travel
Tech
(https://eutraveltech.eu/), European Tourism Association (ETOA) (https://www.etoa.org/),
European Travel Agents’ and Tour Operators’ Associations (ECTAA)
(https://www.ectaa.org/en), United Federation of Travel Agents’ Associations (UFTAA)
(https://www.uftaa.org/), European Holiday Home Association (EHHA) (https://ehha.eu/),
International Hotel & Restaurant Association (IH&RA) (http://www.ih-ra.org/index.php),
Travel Technology Initiative (TTI) (https://www.tti.org/), Travel Technology Europe (TTE)
(https://ntm.traveltechnologyeurope.com/landing-669RK-8045EN.html), International Air
Transport Association (IATA) (https://www.iata.org/), International Road Transport Union
(IRU) (https://www.iru.org/), Worldwide Railway Organisation (UIC) (https://uic.org/).

4.4

Technology uptake in travel service sectors: traditional and emergent use of
ICT

For the purposes of this section, technology’s application may refer to front-end technologies,
every customer-interfacing technology, and/or back-end technologies, those that facilitate firm
operations (Roggeveen & Sethuraman, 2020).
Based on the UNWTO list of tourism associated industries (or activities) (European
Parliament, 2019b), the travel service sectors considered are:
•
•

Travel support services: Global distribution systems (GDSs), Online travel agents
(OTAs), Traditional travel agents, Tour operators, Metasearch engines
Accommodation: Hotels, Peer-to-peer accommodation platforms (short-term rentals)

•
•

Food and beverage serving activities
Entertainment and recreation attractions

•

Passenger transport services: Airlines, Airports, Car rental, car-sharing and taxi
companies, Rail transport, Water transport, Public transport
Destination management organizations (DMOs)

•

Thus, the following sections show the adoption and back-end and front-end applications of
information technologies across the main sectors of the tourism industry. This information is
presented in Tables to facilitate a quick understanding of the technology adoption by sector.
The different technologies appear in alphabetical order in the first column and applications are
shown in the second column.
The degree of technological adoption is not equal across all firms within the sectors examined,
especially regarding the most recent advances (e.g., artificial intelligence, robotics, virtual
reality) (Dredge et al., 2018). However, the decision was made to include all the technologies
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from which we could find examples of real applications. Nevertheless, given the dynamic
nature of the topic under discussion, the tourism information technology, some of the
technologies that are now considered novel or essential may end up being irrelevant or
outdated even before this project is completed.
4.4.1

Travel support services

4.4.1.1 Global distribution systems (GDSs)
From the first rudimentary computer reservation systems (CRSs) developed by airlines, today
GDSs have consolidated as a key player in the travel distribution system. The main functions of
GDSs are to aggregate and homogenize supplier offer to assist travel retailers (e.g., booking
requests, passenger information, fares and rules, itinerary management), but they can also sell
directly to travellers (Benckendorff et al., 2019). Major GDSs include Sabre, Amadeus and
Travelport.
Table 1: Technology adoption by GDSs
Technology
Application
Application programming interface (API),
Support different systems interaction (e.g.
routines, data structure
pricing)
(Artificial intelligence) AI & Machine learning
Automate travel booking process and predict
(ML)
travel preferences
Cloud computing, data storage
Process bookings and transactions
Graphical user interface (GUI)
Make faster the travel consultant interactions
with GDSs
New distribution capability (NDC) based on
Provide rich content
extensible markup language (XML) interface
Help selling ancillary services in flight booking
Enable e-ticketing

4.4.1.2 Online travel agents (OTAs)
OTAs are online intermediaries that sell directly to travellers (e.g., Booking.com, Expedia,
Priceline, Qunar, Alitrip). OTAs employ mainly websites to facilitate users’ searching, booking
and payment of travel products, usually hotel rooms, but also flights, car rental and other
related services. These online travel agents have grown considerably in the last years, being
especially relevant for SMEs operating in the accommodation sector.
Table 2: Technology adoption by OTAs
Technology
Application
Application programming interface (API),
Front-end:
routines, data structure
Live rates and availability
Rich content
Room booking, cancelations and
modifications
Recommendations (alternative properties)
Artificial intelligence (AI) & Machine learning
Back-end:
(ML)
Make informed (real-time) decisions about
customer behaviour and preferences
Predict individual traveller intent
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Chatbots, chatlines - using natural language
processing (NLP) technology

Cloud computing – data storage
Cookies, pixels (web beacons)

Mobile Apps (some use AI, ML and/or NLP
technology)

Social media, social media listening

Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

Dynamic pricing
Front-end:
Manage reservations (personalize bookings)
Personalize travel and in-destination
customer experience (recommendations
based on past behaviour)
Back-end:
Data gathering by identifying most frequently
asked questions from customers (FAQs)
(e.g., arrival, date changes)
Front-end:
On-demand instant advice and assistance
Back-end:
Database management
Back-end:
Collect data (e.g., IP address, viewed pages,
browser type, location data) for performing
analytics and market research
Back-end:
Marketing (e.g. CRM)
Front-end:
Manage reservations (personalize bookings),
Facilitate speed and user-friendly digital
experience
Back-end:
Boost customer trust and affinity
Use text analytics and AI to gain insights
about customer needs
Front-end:
Enhance customer experience and bookings
Back-end:
Marketing (e.g. CRM)
Front-end:
Manage reservations (personalize bookings)

4.4.1.3 Traditional travel agencies
Traditional travel agencies are the offline channel for travellers to book tourism products (e.g.,
flights, accommodation). Technologies in this subsector are applied to front-office systems and
back-office systems (accounting, human resource, customer relationship management,
communication, transactions).
Table 3: Technology adoption by travel agencies
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML)
Make informed (real-time) decisions about
customer behaviour and preferences
Predict individual traveller intent
Dynamic pricing
Front-end:

62

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

Automated (cross-functional) management
systems
Chatbots, chatlines - using natural language
processing (NLP) technology

Cloud computing – data storage
Cookies, pixels (web beacons)

Mobile Apps (some use AI, ML and/or NLP
technology)

Social media, social media listening

Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

Manage reservations (personalize bookings)
Personalize travel and in-destination
customer experience (recommendations
based on past behaviour)
Back-end:
Accounting, human resources, CRM, billing,
marketing and communication
Back-end:
Data gathering by identifying most frequently
asked questions from customers (FAQs)
(e.g., arrival, date changes)
Front-end:
On-demand instant advice and assistance
Back-end:
Database management
Back-end:
Collect data (e.g., IP address, viewed pages,
browser type, location data) for performing
analytics and market research
Back-end:
Marketing (e.g. CRM)
Front-end:
Manage reservations (personalize bookings),
Facilitate speed and user-friendly digital
experience
Back-end:
Boost customer trust and affinity
Use text analytics and AI to gain insights
about customer needs
Front-end:
Enhance customer experience and bookings
Back-end:
Marketing (e.g. CRM)
Front-end:
Manage reservations (personalize bookings)
Communication/information (e.g., itineraries
and packages, prices, timetables, sharing
content -video, images, comments-)

4.4.1.4 Tour operators
Tour operators design and package tours, usually requiring access to GDSs. To develop their
activities, tour operators arrange contracts with other travel firms, such as, hotels, airlines or
transport companies. Technological adoption is mainly related to software solutions that help
create and distribute packages, taking into account, about all, the interoperability with the
suppliers (accommodation sector) and sales channels (Travel Agencies, OTAs, ...), as well as
dynamic packaging solutions.
Table 4: Technology adoption by tour operators
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Technology
Artificial intelligence (AI) & Machine learning
(ML)

Chatbots, chatlines - using natural language
processing (NLP) technology

Cloud computing – data storage
Cookies, pixels (web beacons)

End-to-end tour management software

Mobile Apps (some use AI, ML and/or NLP
technology)

Social media, social media listening

Video editing software
Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

Application
Back-end:
Make informed (real-time) decisions about
customer behaviour and preferences
Predict individual traveller intent
Dynamic pricing
Front-end:
Manage reservations (personalize bookings)
Personalize travel and in-destination
customer experience (recommendations
based on past behaviour)
Back-end:
Data gathering by identifying most frequently
asked questions from customers (FAQs)
(e.g., arrival, date changes)
Front-end:
On-demand instant advice and assistance
Back-end:
Database management
Back-end:
Collect data (e.g., IP address, viewed pages,
browser type, location data) for performing
analytics and market research
Back-end:
Itinerary creation, pricing, distribution,
booking, supplier and customer
documentation, profit and loss reports
Back-end:
Marketing (e.g. CRM)
Front-end:
Manage reservations (personalize bookings),
Facilitate speed and user-friendly digital
experience
Back-end:
Boost customer trust and affinity
Use text analytics and AI to gain insights
about customer needs
Front-end:
Enhance customer experience and bookings
Back-end/Front-end: Produce and share video
content (e.g., YouTube)
Back-end:
Marketing (e.g. CRM)
Front-end:
Manage reservations (personalize bookings),
communication/information (e.g., tour
itineraries and packages, timetables, virtual
queuing)

64

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

4.4.1.5 Metasearch engines
A metasearch engine is a search mechanism that sends the user query to several modern
search engines autonomously and provides the combined outcome through their own unique
page ranking technique. Metasearch engines compare information from several OTAs and offer
it to the users so that they can make a final choice. Some examples of metasearch engines are
Trivago, Skyscanner, Kayak, or Google’s Hotel search tool. Main technological advancements
in this subsector are related to software development directed to refine searches.
Table 5: Technology adoption by metasearch engines
Technology
Application
(Artificial intelligence) AI & Machine learning
Back-end/Front-end:
(ML)
Refine searches
Search engine algorithms and filters
Front-end:
Enhance customer search and experience
Website
Back-end/Front-end:
Search filters, semantic search, (flexible) date
search, user experience design (UXD), map
displays

4.4.2 Accomodation
Information and communication technologies (ICT) have helped the hospitality sector to
redefine operational and managerial processes. Technologies are usually applied to property
management systems, hotel websites and apps, electronic hotel reservations, customer
relationship management (CRM), guest room amenities, hotel communications and energy
management systems.
Investment opportunities include, among others, machine learning (ML), artificial intelligence
(AI) and Internet of things (IoT). Additionally, blockchain technology (BCT) constitutes also a
promising area to revolutionize hospitality operations (Filimonau & Naumova, 2020). These
new applications are mainly aimed at enhancing customer experience and ultimately, increase
loyalty and profits. Customers create data on many touch points (e.g., online search, reviews,
loyalty programs, surveys, previous reservations). Given the tremendous amount of customer
data available for hospitality firms, future operations will become increasingly automated and
data driven.
4.4.2.1 Hotels
Hotel technology implementations can improve guest satisfaction and loyalty, increase
productivity and employee efficiency and reduce costs, which can result in a competitive
advantage. Additionally, Technology Acceptance Model (TAM) serves as the theoretical
framework to explain the individual’s intention to use ICT in the hospitality sector (i.e., guests
and employees), based on two main factors, perceived usefulness and perceived ease of use.
In any case, IT implementation depends largely on several hotel-related factors such as size
(e.g., chain hotels, independent hotels), location (e.g., rural, urban, sun and sand), status (e.g.,
luxury, economic), market orientation (e.g., leisure, business), among others.
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From the full range of technologies, some of them are especially directed to enhance the
customer experience, thus, increasing the potential impact on tourist attraction to the
destination. On the one hand, it can be mentioned those technologies enhancing the guest
experience within the hotel (e.g., in room value added services such as smart TV, high-quality
Wi-Fi connection, blockchain, digital signage, wireless). On the other hand, we have those
technologies favouring the guest interaction with the destination (e.g., self-service applications,
Apps and platforms allowing to book activities and services -transport, museums, restaurants-;
VR-based tours to know the main attractions before to visit the destination).
Table 6: Technology adoption by hotels
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML)
Make informed (real-time) decisions about
customer behaviour and preferences
Predict future price movements
Analyse seasonal trends, demand growth and
customer preferences and patterns
Dynamic pricing, revenue optimization
systems (impact on ROI, ADR, RevPAR)
Room assistance (cleaning, messaging
automation)
Competitive intelligence
Front-end:
Personalize travel and in-destination
customer experience
Smart rooms (voice-control systems)
Automated (cross-functional) management
Back-end:
systems
Accounting, human resources, CRM, billing,
marketing and communication
Beacons (App- or cart-based)
Back-end:
Data gathering
Front-end:
Information about services, personalized
offer, routes
Biometrics (fingerprint, iris or facial recognition)
Front-end:
Open room doors and hotel areas
Self-check-in
Chatbots, chatlines - using natural language
Back-end:
processing (NLP) technology
Data gathering by identifying most frequently
asked questions from customers (FAQs)
(e.g., arrival, date changes), increase booking
rates across selling channels
Front-end:
On-demand instant advice and assistance
Check-in with facial recognition (based on AI)
Front-end:
Enhance customer experience and
satisfaction
Cloud computing – data storage
Back-end:
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Cookies, pixels (web beacons) (use ML)

Digital/touch walls (touch sensors)
E-wallet
Internet of things (IoT) (interconnected gadgets,
sensors and ML)
Gamification
Mobile Apps (some use AI, ML and/or NLP
technology)

Radio-frequency identification (RFID), GPS
(geolocation technologies)

Robotic assistant (static or mobile)
Social media, social media listening

Wearables
Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

WiFi (free access)

Database management
Back-end:
Collect data (e.g. IP address, viewed pages,
browser type, location data) for performing
analytics and market research
Front-end:
Information, offers, ancillary services
Front-end:
Paying purchases
Front-end:
Ancillary services booking, alerts,
notifications
Front-end:
Engage customers during the stay
Back-end:
Marketing (e.g. CRM), geo-targeting (guide
customers to certain locations)
Front-end:
Manage reservations (personalize bookings,
rewards program),
Room service ordering
Room key access (NFC key entry)
Notifications
Back-end:
Track stock inventory (avoid shortages,
discourage theft, increase sustainability)
Personnel management
Front-end:
RFID chips in wristbands/cards to open room
doors and hotel areas, or make purchases
Front-end:
Information, offers, ancillary services
Back-end:
Boost customer trust and affinity
Use text analytics and AI to gain insights
about customer needs
Front-end:
Enhance customer experience and bookings
Front-end:
Paying, receiving notifications and offers
Back-end:
Marketing (e.g., CRM)
Front-end:
Manage reservations (personalize bookings,
rewards program),
communication/information (e.g., itineraries
and packages, prices, timetables, sharing
content -video, images, comments-)
Front-end:
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Enhance customer experience

4.4.2.2 Peer-to-peer (P2P) accommodation platforms
Technology-driven peer-to-peer short-term rental platforms (e.g., Airbnb). Technologies in
this subsector are applied to property management systems, websites and apps, reservations,
customer relationship management (CRM), and communications. Many of these technologies
evolve around the host-guest interaction experience, as the main distinctive feature of this
type of accommodation compared to hotels.
Artificial intelligence (AI) and machine learning (ML) algorithms are the main pillars in P2P
accommodation platforms’ future development.
Table 7: Technology adoption by hotels
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML) – Search algorithms
Make informed (real-time) decisions about
customer behaviour and preferences
Predict future price movements
Analyse seasonal trends, demand growth and
customer preferences and patterns
Dynamic pricing (predicts if a listing will be
booked on a certain day at a chosen prices)
that helps hosts optimizing their pricing and
getting more revenues
Room assistance (cleaning, messaging
automation)
Competitive intelligence (assess the
occupancy data and prices from nearby
hotels to accurately predict the demand for
each room type)
Front-end:
Personalize travel and in-destination
customer experience
Smart rooms (voice-control systems)
Auto check-in/out kiosks
Automated (cross-functional) management
Back-end:
systems
Accounting, human resources, CRM, billing,
marketing and communication
Beacons (App- or cart-based)
Back-end:
Data gathering
Geotargeting (delivery accommodation offers
based on customer’s location)
Front-end:
Information about services, personalized
offer, routes
Chatbots, chatlines - using natural language
Back-end:
processing (NLP) technology
Data gathering by identifying most frequently
asked questions from customers (FAQs)
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Check-in with facial recognition (based on AI)

Cloud computing – data storage & Big data
Cookies, pixels (web beacons) (use ML)

Digital/touch walls (touch sensors)
E-wallet

Internet of things (IoT) (interconnected gadgets,
sensors and ML)
Mobile Apps (some use AI, ML and/or NLP
technology)

Radio-frequency identification (RFID)

Robotic assistant (static or mobile)
Social media, social media listening

Wearables

(e.g., arrival, date changes), increase booking
rates across selling channels, surveys
Front-end:
On-demand instant advice and assistance
Front-end:
Enhance customer experience and
satisfaction
Back-end:
Database management and analysis
Back-end:
Collect data (e.g., IP address, viewed pages,
browser type, location data) for performing
analytics and market research
Front-end:
Information, offers, ancillary services
Front-end:
Paying purchases (convenience, speed, safety
-touchless-)
Front-end:
Ancillary services booking, alerts,
notifications
Back-end:
Marketing (e.g., CRM), geo-targeting (guide
customers to certain locations)
Front-end:
Direct booking and reservation management
(e.g. type of lodging, number of guests, dates,
travel themes, high-grade alternatives)
Lodging information (e.g., amenities,
bedrooms, beds, bathrooms, local
recommendations, host guides)
Push notifications to hosts
Referrals programs
Lodging/Room key access (NFC key entry)
Back-end:
Track stock inventory (avoid shortages,
discourage theft, increase sustainability)
Front-end:
RFID chips in wristbands/cards to open
lodging/room doors
Front-end:
Information, offers, ancillary services
Back-end:
Boost customer trust and affinity
Use text analytics and AI to gain insights
about customer needs
Front-end:
Enhance customer experience and bookings
Front-end:
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Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

WiFi (free access)

Paying, receiving notifications and offers
Back-end:
Marketing (e.g., CRM)
Front-end:
Direct booking and reservation management
(e.g. type of lodging, number of guests, dates,
travel themes, high-grade alternatives)
Virtual visits
Lodging information (e.g., amenities,
bedrooms, beds, bathrooms, local
recommendations, host guides)
Push notifications to hosts
Referrals programs
Front-end:
Enhance customer experience

4.4.3 Food and beverage serving activities
Food and beverage serving activities include restaurants, mobile food service activities, cafés,
fast food restaurants and bars. Technologies are mainly applied to point-of-sale systems,
restaurant management systems and marketing and and the improvement of the customer
experience.
Table 8: Technology adoption by food and beverage serving activities
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML)
Manage loyalty programs
Marketing and CRM
Monitor and manage online reviews
Menu engineering (optimize menus), menu
and recipe control
Purchasing and inventory control of food and
beverage items, food costing
Cloud computing – data storage
Back-end:
Database management
E-wallet
Front-end:
Paying purchases (convenience, speed, safety
-touchless-)
Internet of things (IoT) (interconnected gadgets,
Front-end:
sensors and ML)
Payments, orders, alerts, notifications
Mobile Apps (some use AI, ML and/or NLP
Back-end:
technology)
Marketing (e.g., CRM)
Front-end:
Manage reservations and orders
Loyalty cards
Touchless payment
Offers and notifications (e.g., queue time)
QR codes, barcodes
Front-end:
Order menus
Safety (e.g. avoid touching surfaces)

70

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

Robotic assistant (static or mobile)

Self-ordering kiosks
Social media, social media listening

Tablets

Voice technology (App-based)

Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

WiFi (free access)

Wrapped food-to-go items are easily
available
Back-end:
Kitchen help (food preparation and plating)
Front-end:
Information, offers, ancillary services
Front-end:
Place orders
Back-end:
Boost customer trust and affinity
Use text analytics and AI to gain insights
about customer needs
Front-end:
Enhance customer experience and bookings
Back-end:
Order-entry terminals
Kitchen displays
Front-end:
Display digital menus
Enhance customer experience
Front-end:
Place orders (especially through drive-thru)
Information
Back-end:
Marketing (e.g., CRM)
Front-end:
Manage reservations
Communication/information (e.g., schedule
of activities, timetables, virtual queuing,
sharing content)
Front-end:
Enhance customer experience

4.4.4 Entertainment and recreation attractions
These activities include museums, galleries, sports and leisure activities, shopping areas and
amusements, among others. Technologies are applied to attracting visitors (information, sales
and distribution), enhancing visitors’ experiences and managing visitors (admission, orientation,
ancillary purchases, crowding and queue management, business intelligence and relationship
management, safety and security).
Table 9: Technology adoption by entertainment and recreation activities
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML)
Manage loyalty programs (eCRM)
Marketing
Management (e.g., visitor metrics and market
intelligence, revenue management,
accounting)
Augmented reality (AR)
Front-end:
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Biometrics

Bluetooth, NFC signals
Cloud computing – data storage
E-wallet

Global positioning system (GPS)
Holograms

Interactive surfaces (touchscreen kiosks, tablets,
walls, mirrors)

Internet of things (IoT) (interconnected gadgets,
sensors and ML)
Mobile Apps (some use AI, ML and/or NLP
technology)

QR codes, barcodes

Robotics (Animatronics, Mechatronics, Androids)

Social media

Virtual tours
Visitors’ orientation
Back-end:
Verify visitors’ identity (security and
management)
Access to restricted areas (personnel)
Front-end:
Access to visitors’ areas
Front-end:
Visitors’ orientation
Back-end:
Database management
Front-end:
Paying purchases (convenience, speed, safety
-touchless-)
Back-end:
Visitor’s tracking and orientation
Front-end:
Entertaining, customer experience
Information
Back-end:
Visitor admission and orientation
Front-end:
Ticket purchase
Information (e.g., exhibitions, safety rules)
Enhance customer experience
Front-end:
Payments, orders, alerts, notifications
Back-end:
Marketing (e.g. CRM)
Front-end:
Manage reservations
Loyalty cards
Touchless payment
Information (e.g., schedule of activities,
timetables, virtual queuing, sharing content,
virtual guides/tours, audio guides/podcasts)
Back-end:
Managing visitors (e.g., admission and
orientation, queues and crowding)
Front-end:
Access to electronic lockers
Access to different areas
Safety (e.g., avoid touching surfaces)
Front-end:
Information
Engagement and experience
Back-end:
Boost customer trust and affinity
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Virtual reality (VR)
Wearables (smartwatches, earpieces, smart
glasses)

Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

WiFi (free access)

Marketing and CRM (e.g., selfie spots or
Instagram frames, geotagged photos)
Front-end:
Enhance customer experience and bookings
Front-end:
Virtual tours (pre- or during visit)
Back-end:
Managing visitors (e.g., admission and
orientation)
Front-end:
Paying, receiving notifications and offers
Personalization of experiences
Ancillary purchases
Back-end:
Marketing (e.g. CRM)
Sales and distribution (e.g., tickets, offers,
events, tracking visitors’ patterns and
behaviour, managing access, queues and
crowding)
Front-end:
Manage reservations
Communication/information (e.g., schedule
of activities, timetables, virtual queuing,
sharing content, virtual guides/tours, audio
guides/podcasts)
Front-end:
Enhance customer experience

4.4.5 Passenger transport services
Future developments in passenger transport services are related to the Internet of things (IoT)
and artificial intelligence (AI) which will play a key role to regulate traffic flows, to enhance
security checkpoints with biometrics (e.g. facial recognition) or to improve baggage handling
(e.g., electronic luggage tags). Additionally, advanced customer and data-centric technologies
will be developed aimed at delivering enhanced experience to customers (European
Commission, 2020b). Other applications are trying to automatize processes in logistics (e.g.,
smart trucks, robots).
4.4.5.1 Airlines
Technologies applied by airlines companies are related to reservation systems, decision
support systems, marketing and customer relationship management (CRM), departure systems
and in-flight procedures. According to IATA (2019), airline companies are working for future
automation of airport processes, such as “improved baggage handling and tracking, a single
identity token for all travel processes using biometric identification, real-time flight information
sent directly to personal devices; and seamless border control” (p. 46).
Technology

Table 10: Technology adoption by airlines
Application
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Artificial intelligence (AI) & Machine learning
(ML):
– XML-based data-transmission standard
– Computer applications and systems and
databases

Chatbots, chatlines - using natural language
processing (NLP) technology

Cloud computing – data storage
Internet of things (IoT) (interconnected gadgets,
sensors and ML)
Mobile Apps (some use AI, ML and/or NLP
technology)

Radio-frequency identification (RFID) (barcodes)
Scanners

Self-service kiosks

Social media, social media listening

Back-end:
Predictive analysis (e.g., offers to frequentflying program members)
Airline reservation systems (ARS)
Customer relationship management (CRM)
Marketing (e.g. dynamic packaging)
Revenue management
Passenger name list (PNL), passenger name
record (PNR)
Special service requests (SSRs)
Fleet acquisition, assignment and
maintenance
Flight scheduling systems (e.g., route
network, airport restrictions, human
resources)
Crew scheduling system
Flight operations systems
Safety management systems
Back-end:
Data gathering by identifying most frequently
asked questions from customers (FAQs),
surveys
Front-end:
On-demand instant advice and assistance
Back-end:
Database management
Front-end:
Alerts, notifications
Back-end:
Marketing (e.g. CRM)
Front-end:
Mobile check-in
Boarding passes
Offers and notifications (e.g., queue time)
Back-end/Front-end:
Track baggage
Back-end:
Passenger identification
Security
Front-end:
Check-in, boarding passes, baggage (e.g.,
weight, bag tags)
Back-end:
Boost customer trust and affinity (CRM)
Use text analytics and AI to gain insights
about customer needs
Front-end:
Enhance customer experience and bookings
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Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

WiFi (free access)

Back-end:
Marketing (e.g., CRM)
Front-end:
Manage reservations (e.g., check-in online,
boarding passes)
Communication (e.g., notifications, offers,
fare quotes and rules, frequent-flyer
program)
Front-end:
Enhance customer experience

4.4.5.2 Airports
Airports apply technologies to passenger processing, baggage and cargo handling, air traffic
control, environmental management systems. Future trends include technologies related to
robotic end-to-end baggage-handling systems.
Table 11: Technology adoption by airports
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML):
Real-time data about passenger volumes,
– Computer applications and systems and
queue times and dwell times
databases
Monitor passenger traffic flows
Monitor noise, air and water quality, and
wildlife
Augmented reality (AR) (App-based)
Front-office:
Information, special offers
Gaming and entertaining
Blockchain (Distributed ledger technology)
Back-end:
Security (e.g., generate a “virtual passport”
including passenger’s biometric details and
travel documents)
Chatbots, chatlines - using natural language
Back-end:
processing (NLP) technology
Data gathering by identifying most frequently
asked questions from customers (FAQs),
surveys
Front-end:
On-demand instant advice and assistance
Cloud computing – data storage
Back-end:
Database management
Electronic passports (ePassports)
Back-end:
Passengers’ identification, security
Global positioning system (GPS) (App-based)
Back-end:
Track passengers (e.g., security, manage
congestion)
Front-end:
Notifications (e.g., parking availability)
Interactive surfaces (touchscreen kiosks, tablets,
Back-end:
walls, mirrors)
Visitor tracking
Front-end:
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Internet of things (IoT) (interconnected gadgets,
sensors and ML)
Mobile Apps (some use AI, ML and/or NLP
technology)

Radio-frequency identification (RFID) chips
(barcodes)
Scanners / biometrics scanners / X-ray

Smart ID cards / PIN codes
Self-service kiosks

Website
– search filters, semantic search, (flexible) date
search, user experience design (UXD)

WiFi (free access)
Wireless device’s recharge systems

Information (e.g., exhibitions, safety rules)
Entertaining (e.g., gaming, media and
information)
Front-end:
Alerts, notifications
Back-end:
Marketing (e.g. CRM)
Baggage monitorization and cargo-handling
Passenger processing (e.g., boarding, checkin, geofencing)
Front-end:
Information (e.g., queue time, flight
schedules)
Offers and notifications (e.g., stores, fast
lane, duty free)
Back-end/Front-end:
Track baggage (e.g., baggage tags)
Back-end:
Passenger and personnel identification
Security
Baggage and body screening
Back-end:
Security (e.g., personnel identification)
Front-end:
Check-in, boarding passes, baggage (e.g.,
weight, bag tags, self-service bag drop)
Back-end:
Marketing (e.g., CRM)
Front-end:
Manage service reservations (e.g., parking)
Information (e.g., notifications, offers, flight
schedules, delays, ancillary services)
Front-end:
Enhance customer experience
Front-office:
Enhance customer experience

4.4.5.3 Car rental, car-sharing and taxi companies
Technologies in this subsector are mainly applied to reservation systems, vehicle inventory
control (fleet management systems) or vehicle access management. Smartphones and related
technologies have dramatically changed the way customers relate with these companies. In the
next future, biometrics’ access and payment systems (e.g., biometrics fingerprint or iris lock)
will be increasingly demanded by car rental and car-sharing companies to personalize and
enhance customer experience (European Commission, 2018a).
Table 12: Technology adoption by car rental, car-sharing and taxi companies
Technology
Application
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Artificial intelligence (AI) & Machine learning
(ML)
Chatbots, chatlines - using natural language
processing (NLP) technology

Cloud computing – data storage
Cookies, pixels (web beacons)

Keyless technologies (App-based)

Mobile apps (some use AI, ML and/or NLP
technology)

QR codes, barcodes

Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

Back-end:
Yield management
Vehicle inventory control
Back-end:
Data gathering by identifying most frequently
asked questions from customers (FAQs)
(e.g., arrival, date changes)
Front-end:
On-demand instant advice and assistance
Back-end:
Database management
Back-end:
Collect data (e.g., IP address, viewed pages,
browser type, location data) for performing
analytics and market research
Back-end:
Facilitate cooperation and partnership with
different firms (e.g., hotels)
Front-office:
Access vehicles from the mobile device
(remotely) (e.g., QR)
Back-end:
Marketing (e.g., CRM)
Front-end:
Manage reservations, express booking
procedures (e.g., QR-based car unlocking)
Payment functionalities (e.g. pay in home
currency)
Information (e.g., vehicle type, rates, dropoff, pick-up, dates, times)
Social media interaction
Maps and navigation tools
Back-end:
Inventory control
Front-end:
Express booking procedures
Back-end:
Marketing (e.g., CRM)
Front-end:
Manage reservations (personalize bookings)
Information (e.g., vehicle type, rates, dropoff, pick-up, dates, times)

4.4.5.4 Rail transport
Rail transport include regular rail transport, tram, metro or subway. Technologies are applied
to passenger processing, baggage and cargo handling, rail traffic control, environmental
management systems. These technologies help rail companies to improve their efficiency and
enhance customer experience. Future trends include robotics, blockchain technologies (secure
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recording of transactions), autonomous train operations, intelligent materials (autonomous
response to environment), robotics (maintenance and reparations), internet of things or
cognitive computing), to mention some (ERRAC, 2017).
Table 13: Technology adoption by rail transport
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML)
Traffic management systems
Vehicle inventory control and maintenance
(lifecycle management)
Data-driven management
Cloud computing – data storage
Back-end:
Database management
Interactive surfaces (touchscreen kiosks, tablets,
Back-end:
walls, mirrors)
Visitor admission and orientation
Front-end:
Ticket purchase
Travel card management (e.g., recharge)
Information (e.g., platforms, safety rules)
Enhance customer experience
Mobile apps (some use AI, ML and/or NLP
Back-end:
technology)
Marketing (e.g., CRM)
Front-end:
Manage reservations (e.g., book seat)
Payment
Information (e.g., rates, dates, timetables)
and notifications (e.g., delays)
Social media interaction
QR codes, barcodes
Front-end:
Express booking procedures (e.g., e-ticket)
Website – search filters, semantic search,
Back-end:
(flexible) date search, user experience design
Marketing (e.g., CRM)
(UXD)
Front-end:
Manage reservations (e.g., book seat)
Payment
Information (e.g., rates, dates, timetables)
and notifications (e.g., delays)
Social media interaction

4.4.5.5 Water transport
Water transport includes sea and coastal passenger water transport and inland passenger
water transport. Technologies are applied to passenger processing, baggage and cargo handling,
water traffic control, environmental management systems.
Table 14: Technology adoption by water transport
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML) & Big data
Reservation management
Yield management
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Biometrics (face-recognition / shape-recognition
software)
Chatbots

Cloud computing – data storage
Interactive surfaces (touchscreen kiosks, tablets,
walls, mirrors)

Mobile apps (some use AI, ML and/or NLP
technology)

Point-of-sale devices
QR codes, barcodes

Smart wristband

Website – search filters, semantic search,
(flexible) date search, user experience design
(UXD)

Monitor and control inventories of
merchandise and supplies on board
Back-end:
Security on board
Passenger flow monitoring
Back-end:
Data gathering by identifying most frequently
asked questions from customers (FAQs)
(e.g., arrival, date changes), increase booking
rates across selling channels, surveys
Front-end:
On-demand instant advice and assistance
Back-end:
Database management
Back-end:
Visitor admission and orientation
Front-end:
Information (e.g., itineraries, stops)
Enhance customer experience (e.g.,
entertaining)
Back-end:
Marketing (e.g., CRM)
Front-end:
Manage reservations (e.g., book seat)
Payment
Information (e.g., rates, dates, timetables,
activities at destination)
Social media interaction
Front-end:
Purchases anywhere on the ship
Front-end:
Express booking procedures (e.g., e-ticket)
eBrochures (e.g., destination information,
onshore excursions)
Back-end:
Passenger monitoring
Front-end:
Purchases anywhere in the ship
Access to specific areas, amenities, services
Back-end:
Marketing (e.g. CRM)
Front-end:
Manage reservations (e.g., book seat and/or
car, type of cabin)
Payment
Information (e.g., rates, dates, timetables)
and notifications (e.g., delays)
Social media interaction
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4.4.5.6 Public transport
Technologies help to integrate the various public transport modes (bus, subway, tram, ferry,
rail, and bicycle) together into an intermodal system, and to integrate and simplify the ticketing
process.
Table 15: Technology adoption by public transport
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML):
Real-time data about passenger volumes,
queue times and dwell times
Monitor passenger traffic flow
Augmented reality (AR) (App-based)
Front-office:
Information, special offers
Gaming and entertaining
Blockchain (Distributed ledger technology)
Back-end:
Security (e.g., generate a “virtual passport”
including passenger’s biometric details and
travel documents)
Chatbots, chatlines - using natural language
Back-end:
processing (NLP) technology
Data gathering by identifying most frequently
asked questions from customers (FAQs),
surveys
Front-end:
On-demand instant advice and assistance
Cloud computing – data storage
Back-end:
Database management
Electronic passports (ePassports)
Back-end:
Passengers’ identification, security
Global positioning system (GPS) (App-based)
Back-end:
Track passengers (e.g., security, manage
congestion)
Front-end:
Notifications (e.g., parking availability)
Interactive surfaces (touchscreen kiosks, tablets,
Back-end:
walls, mirrors)
Visitor tracking
Front-end:
Information (e.g., exhibitions, safety rules)
Entertaining (e.g., gaming, media and
information)
Internet of things (IoT) (interconnected gadgets,
Front-end:
sensors and ML)
Alerts, notifications
Mobile Apps (some use AI, ML and/or NLP
Back-end:
technology)
Marketing (e.g., CRM)
Sales and distribution
Front-end:
Information (e.g., due time)
eTicket
Maps and navigation tools
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Radio-frequency identification (RFID) chips
(barcodes)
Scanners / biometrics scanners / X-ray

Smart ID cards / PIN codes

Self-service kiosks

Website
– search filters, semantic search, (flexible) date
search, user experience design (UXD)

WiFi (free access)

Back-end/Front-end:
Smartcard and contactless ticketing
Back-end:
Passenger and personnel identification
Security
Baggage and body screening
Back-end:
Security
Personnel identification
Front-end:
Tickets purchase
Recharge travel cards
Back-end:
Marketing (e.g., CRM)
Front-end:
Manage service reservations (e.g., parking)
Information (e.g., timetables, ticket types,
itineraries)
Front-end:
Enhance customer experience

4.4.6 Destination Management Organizations (DMOs)
"The DMO should be at the centre of the destination and be a leading organizational entity,
encompassing the various authorities, stakeholders and professionals, facilitating partnerships
towards a collective destination vision" (UNWTO, 2020; p. 26). There are different models of
DMOs in terms of nature, structure and scope but their key role in providing a vision for
managing the destination and coordinating its elements is widely recognized (Laesser &
Beritelli, 2013; Pike, 2004; Sheehan & Ritchie, 2005; UNWTO, 2020), a function that could be
reinforced in the smart tourism ecosystem where DMOs could assume the role of facilitation,
coordination and governance (Gretzel et al., 2016). For DMOs, ICT are a strategic
management tool (Benckendorff et al., 2019).
Table 16: Technology adoption by DMOs
Technology
Application
Artificial intelligence (AI) & Machine learning
Back-end:
(ML) / Big data
Real-time data about visitor volumes, queue
times and dwell times
Monitor visitor flows
Monitor local tourism industry
Forecast future visits and trends
Augmented reality (AR) (App-based)
Front-office:
Information
Gaming and entertaining
Chatbots, chatlines - using natural language
Back-end:
processing (NLP) technology (AI-based)
Data gathering by identifying most frequently
asked questions from visitors (FAQs),
surveys
Front-end:
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Cloud computing – data storage

Electronic passports (ePassports)
Global positioning system (GPS) (App-based)

Interactive surfaces (touchscreen kiosks, tablets,
walls, mirrors)

Internet of things (IoT) (interconnected gadgets,
sensors and ML)
Mobile Apps (some use AI, ML and/or NLP
technology)

Radio-frequency identification (RFID) chips
(barcodes)

Website
– search filters, semantic search, (flexible) date
search, user experience design (UXD)

WIFI (free access)

On-demand instant advice and assistance
Back-end:
Database management
Open data access
Back-end:
Passengers’ identification, security
Back-end:
Track visitors (e.g., security, manage
congestion)
Front-end:
Notifications (e.g., parking availability)
Back-end:
Visitor tracking
Front-end:
Information (e.g., attractions)
Entertaining (e.g., gaming, media and
information)
Front-end:
Alerts, notifications
Back-end:
Marketing (e.g., CRM)
Geotagged data (e.g., WIFI use, social media
interactions)
Front-end:
Information (e.g., attractions)
Reservations (e.g., attractions)
Maps and navigation tools
Virtual tours, suggested itineraries (GPSbased)
Back-end:
Monitor visitors’ flows
Front-end:
Smartcard and contactless ticketing
Back-end:
Marketing (e.g., CRM)
Front-end:
Manage reservations (e.g., museums)
Information (e.g., timetables, ticket types,
itineraries)
Front-end:
Enhance customer experience
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4.5

TECHNOLOGY UPTAKE IN THE TOURIST INDUSTRY: GEOGRAPHICAL
DISTRIBUTION

The main objective of this subsection is to analyse how technology uptake is distributed
geographically. This is a complex task due to the lack of available information about technology
adoption in tourism by sectors and, above all, of territorialised data to cover a large area like
Europe. The main sources are specific reports about this topic and official statistics, being the
main reference EUROSTAT.
4.6

Digital Intensity Index and perceived advantages and obstacles of
digitalisation in the tourist industry

In order to contextualise technology uptake in tourism, a general overview can be obtained
from the different indexes on the integration of digital technology in Europe promoted by the
European Commission. The level of digitalisation of each country can be taken as an
approximate indicator of the degree of digitalisation of its tourism industry. Based on the
Digital Intensity Index (DII), which measures the use of 12 digital technologies (see Table 17),
technology uptake in Europe shows an uneven distribution.
Table 17: Technologies integrated in the Digital Intensity Index
1. Internet for at least 50% of people employed
2. Recourse to ICT specialists
3. Fast broadband (30Mbps or above)
4. Mobile internet devices for at least 20% of people employed
5. A website or homepage
6. A website with sophisticated functions
7. Website has references to the enterprise's social media profiles
8. Paying to advertise on Internet
9. Buying medium-high cloud computing services,
10. Sending e-invoices suitable for automated processing
11. e-commerce web sales accounting for at least 1% of total turnover
12. Business to consumer (B2C) web sales of over 10% of total web sales
Source: European Commission (2020e)

According to the DII (Figure 2), less than one-fifth of EU-28 companies are highly digitised.
The data shows countries with a very high digital intensity index (Finland, Denmark,
Netherlands or Sweden), while in other countries such as Bulgaria, Romania, Greece, Latvia,
Spain, Poland or Hungary, this index is very low and where over 55% of business apply less
than 4 of the 12 technologies considered.
Figure 2. Digital Intensity Index (2018)
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Source: EUROSTAT

A similar pattern can be observed in the Digital Economy and Society Index (DESI) that
measures five dimensions: connectivity, human capital, use of Internet, integration of digital
technology and digital public services. The most advanced countries are Finland, Sweden, the
Netherlands and Denmark, while Bulgaria, Romania, Greece and Poland have the lowest
scores on the index. Together with the geographical differences, the size of the company is
another key factor that explain the uneven uptake of ICT, as Figure 3 shows. The influence of
business size is supposed to be especially relevant for tourism, an industry dominated by SMEs.
Figure 3. DII indicators accomplishment by company size
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Source: Own elaboration from European Commission (2020e)

From the point of view of the tourism industry, the project "Management and Content
Provision for ICT and Tourism Business Support Portal" analyses the level of digitalisation of
SMEs in Europe (European Commission, 2017b). This is the most updated report that covers
all tourism sectors (Accommodation, Food & Beverage Services, Entertainment and Recreation
Attractions, Passengers Transport Services and Travel Support Services). The main source of
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the data used in this report is an online survey to tourism enterprises which was carried out in
April 2016.
The report offers an interesting state of the art on the use of ICT in tourist SMEs. However,
in an extremely dynamic sector such as the ICT adoption, these indicators are rapidly
outdated. The data provided reveal the low adoption of basic technologies for business
efficiency, innovation and competitiveness: computer reservation system (42,8%), Analytics
tool (31%), CRM system (22,2%), property management system (10,2%). These adoption rates
are consistent with the sample of the survey that integrates SMEs of different tourism sectors.
Those data sources that include large and SMEs business and also sectors like Travel Agency
and Tour Operators or Accommodation (above all in the distribution and social media
marketing functions) show that the technology adoption rate is higher (European Commission,
2020e). Nevertheless, there is room for improvement in the technology uptake of the tourism
industry, conditio sine qua non to increase collaboration between stakeholders and to achieve
higher levels of technological integration, a prerequisite for smart tourism ecosystems. The
online survey also provides data that can be used as a reference to analyse the perceived
advantages and obstacles of digitalisation in the European tourism industry. The results
presented are in line with the perception of the impact of digitalisation in the tourism industry
(Figure 1). Regarding the advantages of improved digitalisation (Figure 4), the agreement
responses focus on business efficiency, marketing and customer satisfaction.
Figure 4. Advantages of digitalisation for business

Responses %
More effective and efficient management of the busi ness

75,5

Growth in the market for the products

74,4

Improves customer satisfaction

71,01
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Generates positive return on investment

60
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Increase in the level of innovation within the business
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Able to track the return on investment of digitalisation
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Use of cloud to store data improves business efficiency
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Source: Own elaboration from European Commission (2017a)
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The report allows an analysis by country that have been done selecting several advantages. The
results are presented in different graphs in the Annex II but are not fully consistent with the
digitalisation rate of each country identified in the previous indexes. For this reason the
assessment only has an informative value. The three advantages with a lower standard
deviation and, consequently, higher agreement, are: Improves customer satisfaction; More
effective and efficient management of business and Reductions of costs for the business. The
countries with greater acceptance of each advantage are:
•
•
•
•
•
•

More effective and efficient management of the business: Cyprus, Greece and Estonia.
Growth in the market for the products: Croatia, Finland and Spain.
Improves customer satisfaction: Cyprus, France and Greece.
Reductions of costs for the business: Cyprus, Slovakia and Croatia.
The introduction of new products / services: Lithuania, Finland and Malta.
Increase in the level of innovation within the business: Malta, Lithuania and Greece.

As far as perceived obstacles is concerned, the results show a higher standard deviation than
in the case of advantages and, consequently, a weaker agreement between respondents. The
main obstacles are related to lack of finance, the difficulties of following the rapid evolution of
ICT and the need of digital skills. The perception of the technologies applied as sufficient for
the business activity reveals an obsolete attitude in the current situation of the tourism
market.
Figure 5. Perceived obstacles hampering business digitalisation
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Responses %
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The countries with greater recognition of the main problems are the following:
•
•
•
•
•
4.7

Lack of finance: Lithuania, Spain and Malta.
Current level of use of technology is sufficient for the business: Luxembourg, Cyprus
and Romania.
Lack of training on digital skills: Spain, Romania and Lithuania.
Poor internet connectivity / infrastructure: Germany, Spain and United Kingdom.
Surprising results in the general context of Internet access in EU-28.
Data security and privacy issues: Italy, France and Spain.
Methodology: Digital economy and society
Accommodation and Food Services sector

indicators

for

the

The base of this section is EUROSTAT’s database. Data are structured by themes. Within the
“Science, technology, digital society” theme, “Digital economy and society” 2 has been
selected (Figure 6). EUROSTAT employs the Statistical classification of economic activities in
the European Community (NACE) for presenting the results by sector.

2

https://ec.europa.eu/eurostat/data/database
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Figure 6. EUROSTAT database

Source: EUROSTAT

Data on the ICT usage and e-commerce are not available for all tourism sectors. An initial
screening of the data showed the following tourism sectors that could be of interest for our
analysis:
•

10_H49_53 Transportation and storage (10 persons employed or more).

•
•

10_I55 Accommodation (10 persons employed or more).
10_N79 Travel agency; tour operator reservation service and related activities (10
persons employed or more).

However, data for “Travel agency; tour operator reservation service and related activities”
(10_N79) is not available. Then, two sub-sectors remain:
•
•

Accommodation and food service activities (10_I55_56).
Transportation and storage (10_H49_53).

Nevertheless, an in-depth analysis of “Transportation and storage” sub-sector highlighted a
limited contribution of this sector to tourism activity, as it included passenger and freight
transport, whether scheduled or not, regardless of the transport mode, and also include postal
and courier services (Figure 7). Therefore, this sub-sector is not included in further analysis.
Figure 7. Sector Analysis of Transportation and Storage
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Source: EUROSTAT

By contrast, the connection of “Accommodation and food service activities” with travel
service sector was clear (Figure 8). According to EUROSTAT data (2020), almost 1.9 million
enterprises operated in the EU-27’s accommodation and food services sector with a share of
8.3 % of the total number of enterprises in the non-financial business economy, reflecting the
small average size of the enterprises. The food and beverages subsector is predominant: 82.2%
of all enterprises, 76.6% of the persons employed and 64.5% of sectoral value added.
This sector recorded value added of EUR 222.3 million in the EU-27 (2017) and employed
almost 10.2 million persons, being its contribution to the non-financial business economy
much higher in terms of employment (8.1 % of the total) than in terms of value added (3.6 %).
By the other hand, this sector shows the lowest value in apparent labour productivity among
any of the NACE sections included within the non-financial business economy, due to the low
value added per person employed in the food services subsector (EUR 18.000) that is higher
for the accommodation subsector (EUR 33.000).
Figure 8. Sector Analysis of Accommodation and food services activities

Source: EUROSTAT

4.7.1 Analysis of accommodation and food services sector/data
Data about “Accommodation and food service activities” are available in the main dataset for
structural business statistics (SBS). This information is published annually and contains data for
each EU Member State (and a number of non-member countries) according to the NACE
classification. Data are available for a wide range of variables (see Annex I).
According to NACE, the accommodation services (Division 55) include hotels and other
provision of short-stay accommodation. On the other hand, the food and beverage services
subsector (Division 56) includes:

89

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

•

Complete meals or drinks fit for immediate consumption, regardless of the type of
facility supplying the service.

•
•
•
•

Sit-down and take-away restaurants
Bars
Canteens
Catering services.

It is very important to highlight that these activities do not cover the provision of food or
drinks that are sold through independent distribution channels (wholesalers or retailers). Only
enterprises for which the provision of accommodation, food or beverages is the principal
activity are included in the statistics of accommodation and food service activities (10_I55_56).
4.8

ICT usage in EU enterprises

In the following pages, we present different maps with related information to illustrate the ICT
usage in EU enterprises for Accommodation and food service activities (10_I55_56). These
maps focus on these ICT technologies:
•
•
•
•
•

E-commerce (number of enterprises)
E-commerce (total turnover)
Social media use
Cloud computing services use
Big data
Figure 9. Enterprises selling online, at least 1% of turnover.

Source: Own elaboration based on EUROSTAT.
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EVOLUTION
The growth rate is constant from 2010 to 2016. From 2011 to 2013 there is a
stabilization, while from 2013 to 2016 there are higher annual growth rates in
percentage points. From 2016 to 2019 there are a series of fluctuations that result in
lower growth rates.
DISTRIBUTION
The companies that most use online tools to sell are mainly in Sweden (49%), Denmark
(42%), Ireland (42%), Spain (42%) and Norway (41%). We find a second group of
countries (‘followers’) (+ 35%) that include Lithuania (39%), Belgium (38%), Slovenia
(37%) and Malta (36%).
KEY INDICATOR
‘Enterprises with web sales via their own websites or apps’ represents a key indicator for
this dimension. These data are included in the graph inserted in figure 9. In this case,
Sweden (43%) is the country with the highest percentage of enterprises that are selling
online through their own websites or apps, followed by Ireland (37%), Denmark (36 %),
Norway (36%) and Spain (36%).

Figure 10. Enterprise’s total turnover from e-commerce

Source: Own elaboration based on EUROSTAT.
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EVOLUTION
The growth rate is constant from 2010 to 2016. The highest annual growth rates in
percentage points are found in this period. From 2016 to 2018 there is a stabilization of
growth, to increase again from 2018 to 2019.
DISTRIBUTION
The companies that generate the most economic income thanks to e-commerce are located
mainly in Spain (25%), Norway (24%), Croatia (24%), Ireland (23%) and Portugal (21%). They
are the leading countries (+ 20%). We find a second group of countries (‘followers’) (+15%)
that include Denmark (20%), the Czech Republic (20%), Sweden (19%), Estonia (18%),
Belgium (17%) and Hungary (16%).
INDICATOR KEY
‘Enterprises turnover from web sales’ represents a key indicator for this dimension. These
data are included in the graph inserted in figure 10. Iceland (25%) is the country with the
highest percentage of companies that have a significant turnover derived from web, followed
by Croatia (21%), Norway (20%), Spain (20%), Czechia (18%) and Ireland (18%).
Figure 11. Enterprises using social media

Source: Own elaboration based on EUROSTAT.

EVOLUTION
The growth rate is constant from 2014 to 2017. The highest annual growth rates in
percentage points are found in this period. In 2018 no data are available. In 2019, almost
70% of companies are using social media. Therefore, the growth since 2014 is
continuous.
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DISTRIBUTION
The group of countries that use social media the most in Europe (+ 80%) is formed by
Iceland (93%), Serbia (89%), Denmark (89%), Cyprus (89 %), Sweden (86%), Malta (85%),
Estonia (83%), Slovenia (82%), Lithuania (82%), Belgium (82%) and Ireland (81%). We find
a second group of countries (‘followers’) (+70%) that include Norway (80%),
Netherlands (80%), Croatia (80%), Austria (75%), France (73%) and Italy (71%).
KEY INDICATOR
‘Enterprises that have a website and use any social media’ represents a key indicator for
this dimension. These data are included in the graph inserted in figure 11. The country
with the highest percentage of companies that have a website and use any social media is
Montenegro (97%), followed by Denmark (85%), Sweden (81%), Netherlands (78%) and
Belgium (76%).

Figure 12. Enterprises using cloud computing services

Source: Own elaboration based on EUROSTAT.

EVOLUTION
The evolution of companies that are using cloud computing services shows a growing
trend. However, for 2014-2018 period the availability of data is limited, with data only in
2014 (14%), 2016 (13%) and 2018 (16%).
DISTRIBUTION
Companies that use cloud computing services the most (+ 35%) are mainly located in
Denmark (43%) and Norway (38%). We find a second group of countries (‘followers’)
(+30%) formed by Sweden (33%), Ireland (33%) and Netherlands (32%).
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KEY INDICATOR
‘Enterprises that buy cloud computing services used over the Internet’ represents a key
indicator for this dimension. These data are included in the graph inserted in figure 12.
The country with the highest percentage of companies that uses cloud computing
services is Denmark (43%), followed by Norway (38%), Ireland (33%), Sweden (33%) and
Netherlands (32%).
Figure 13. Enterprises analysing big data

Source: Own elaboration based on EUROSTAT.

EVOLUTION
The evolution of enterprises analysing big data shows a growing trend. The availability of
data is limited to 2016 (7%) and 2018 (10%).
DISTRIBUTION
The country with the highest percentage of enterprises that are analysing big data is
Malta (21%), followed by a second group of countries (+ 15%) formed by Ireland (20%),
Netherlands (18%), Denmark (18%), Norway (17%) and Belgium (16%).
KEY INDICATOR
‘Enterprises analysing big data from any data source’ represents a key indicator for this
dimension. These data are included in the graph inserted in figure 13. The country with
the highest percentage of companies that uses cloud computing services is Malta (21%),
followed by Ireland (20%), Denmark (18%), the Netherlands (18%) and Norway (17%).

94

SMARTDEST – D2.2 The spatial articulation and local effects of tourism and associated mobilities

4.7

ICT uptake implications for inclusion/exclusion processes linked to tourism:
a first appraisal

ICT are a key factor in business competitiveness and, at present, in innovation and disruption
in the field of tourism. Benckendorff et al. (2019) summarize the strategic use of ICT in the
following tasks: managing value chains; managing knowledge and information; marketing and
competitive advantage; service delivery and customer relationship management; and strategic
listening. ICT also constitute a key element of the tourist experience (Neuhofer et al., 2012,
2014; Pierdicca, 2019).
The importance of digital technologies for tourism businesses makes digitalisation a key policy
challenge (European Parliament, 2015; OECD, 2020). For instance, a recent study on
electronic components and systems (ECS) emphasizes that these technologies (essential in
sectors such as Telecommunication infrastructures, Mobile phones or Industrial & Robotics,
and smart systems’ markets such as Smart Cities or Wearables), should be actively supported
by the European Commission in order to keep the competitive position regarding the main
global leaders, that is, China and USA (European Commission, 2020d).
However, the degree of technology adoption depends on different factors, being especially
relevant the size of the firm and location. Existing knowledge highlights that the smaller the
size of the firm, the harder the implementation of technologies (Dredge et al., 2018), and that
the rural areas have it harder than urban ones to increasingly adopt existing and new
technologies (Reino et al., 2011). SME represent around 99% of all firms in EU economy and
constitute the predominant type of business within the tourism industry (European
Commission, 2017b). Although technology has been inherent to the development of the
tourism industry, tourism-related SMEs need to improve their level of digitalisation and
subsequent skills (Dredge et al., 2018). The introduction of ICT in SMEs is determined,
according to Buhalis (2003), by push factors, as external forces that compel SMEs to use ICT
(consumer demand, government, ICT suppliers, global competition, strategic partners or
education and training) and pull factors as a type of incentives to adopt ICT (customer
demand, interconnectivity, marketing alliances, travel trade and accounting systems).
Digitalization is bringing unprecedented opportunities for tourism SMEs in terms of the
following elements: access new markets; develop new tourism products and services; adopt
new business models and processes; upgrade their position in global tourism value chains and
integrate into digital ecosystems (European Commission 2017a; OECD, 2020). However, many
barriers to technology adoption still remain: lack of access to digital infrastructures; lack of
capital and absence of skills and expertise; traditional business model; data protection
regulation; lack of strategic vision; and skepticism about the benefits of costly or novel
technologies (Dredge et al., 2018; European Commission 2017a; OECD, 2019, 2020)
Digital intensity in tourism is traditionally perceived as low compared to other economic
sectors. A recent study of Calvino et al. (2018) has developed a sectoral taxonomy of digital
intensity for the period 2013-2015 which includes the "Hotel & restaurants" sector, positioned
in the bottom quartile for software investment, intermediate ICT goods, intermediate ICT
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services, and ICT specialists, ranking in the third quartile for ICT tangible investment and
revenues online sales. Consequently, the low digitalisation of the tourism sector should be
nuanced and better differentiated by sectors: website functionalities or social media use in the
Accommodation sector are largely in advance of other sectors in the economy (EUROSTAT,
2016) and its Digital Intensity Index (35%) is above many manufacturing sub-sectors while the
Travel Agency & Tour Operators sector shows a high Digital Intensity Index (50% aprox.)
(European Commission, 2020e).
Tourism digitalization has led to new business models with a fundamental technological base.
These are digital native enterprises that have generated a disruption in the activity of
traditional business: meta-search engines (Skyscanner, Kayak, Trivago, ...); online travel agents
(OTAs) (Expedia, Booking, HRS...); or collaborative platforms (Airbnb, Homexchange, etc.)
(OECD, 2020; WEF, 2019; Weston et al. 2019). These companies have led to a sectoral
disruption, evident, for example, in the increase of the market share of OTAs in the European
hotel sector from 19.7% (2013) to 29.9% (2019) (Schegg, 2020), consolidating their strength in
the tourism distribution system. At the same time, they have produced negative effects on the
destinations, such the influence in gentrification processes provoked by the boom of platformbased accommodation.
On the other hand, the multi-sectoral nature of the tourism industry and the predominance of
SMEs makes it difficult to monitor the degree of adoption of new technologies. For example,
the Advanced Technologies Uptake by European Industries does not include the tourism
sectors and data is only available for the specific "Transport and Logistics" sector.
Regarding the specific technologies being implemented, some of them are quite common
across the travel service sectors examined (García-Palomares et al., 2015; Wang et al., 2016;
Xiang et al., 2015). These include, among others, email and email marketing, Intranet, websites,
managerial software and systems (accounting, finance, human resources, inventory),
smartphones and mobile technologies, online booking and customer reservation systems,
customer relationship systems, mobile Apps, or touchscreen terminals, to mention some.
Future trends and investment opportunities include big data, cloud computing, machine
learning, artificial intelligence, robotics, virtual reality, augmented reality, biometric recognition,
blockchain, real-time management, wearables or Internet of things technologies linked to the
emergent paradigm of smart tourism (Buhalis, 2019; Dredge et al., 2018; Ivars et al., 2019).
ICT uptake is commonly analyzed from the point of view of the competitiveness of the
tourism industry. Nevertheless, digitalization has many implications in social processes
connected to tourism. In short, the potential effects of ICT use in tourism on social processes
is summarized in the following points.
Potential sources of social exclusion associated with technology development/adoption in
tourism:
•

Increase in tourists’ mobilities and flows and consequently, potential overcrowding
of public spaces, city attractions or public transport
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•
•
•
•
•

Limited access to hi-tech wearable devices and/or to knowledge (skills) making it
profitable only to wealthy or skilled people
Low innovation adoption by SMEs and public administration
Sensitive tourists’ data recorded in the different interactions with travel service
sectors and misuse of these data (e.g. medical, financial)
Robotics and artificial intelligence can create a disruption in the labour market
provoking unemployment
Platform-based accommodations leading to processes of housing exclusion and
gentrification

Potential sources of social inclusion associated with technology development/adoption in
tourism:
•

•
•
•
•
•
•
•
•

Big-data and real-data processing help to improve destination management:
allocating resources according to the real needs of the different users (tourists,
residents), addressing crowding problems (even in real-time), redirecting tourists’
flows to less developed/known destination areas
Add value to tourism products and visitor experiences enhancing the attraction
capacity of final destinations
Add value to residents and make them feel/be part of the tourist’s experience with
the destination
Public-private collaborations: public administrations and professional associations,
mentoring programs, SMEs networks, ...
Participation in business intelligence initiatives
Cooperation for product development
Increase in accessibility for people with disabilities
New job profiles to support digitalization, connected to the innovation ecosystem
of cities
Improvement in actions directed to fight against the adverse consequences of
climate change
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4.8

ICT opportunities for inclusive smart tourism

The adoption of ICT in the tourism sector is appreciated as a way to improve
competitiveness, foster innovation and enrich the tourism experiences. Moreover, the smart
destination approach includes a balance between tourism development and the preservation of
citizens´ quality of life. However, attention to social issues is marginal in smart destinations
(Ivars et al., 2019) and has considerable room for improvement in smart city initiatives
(Hollands, 2008; Söderström et al., 2014). This situation suggests differentiating the weight of
social issues in the strategy of the smart city/destination and the instrumental capacity of ICT
to prevent or address social problems derived, among other factors, from tourist activity.
Obviously, from the strategic point of view, the smart city/destination vision should
incorporate social inclusion objectives as a priority while, from the applied perspective, the
opportunities generated from ICT should be considered. Accordingly, Table 18 summarizes
the use of technologies to favour social inclusion and to tackle social exclusion processes.
Table 18 also includes best practices and a proposal of opportunities. Technologies involved
are those related to smart tourism mentioned in the previous sections of this report. Best
practices are linked, above all, with smart city/destinations initiatives, but in many cases are
only experimental projects that cannot be interpreted as solutions of widespread use. The
scaling up of these solutions and the development of ICT opportunities constitute the great
challenge for the governance of cities at the strategic and operational levels.

Table 18: ICTs opportunities for inclusive smart tourism
INCLUSION OR EXCLUSION PROCESSES

TECHNOLOGIES
APPLIED

-Wi-Fi sensor.
-Video-cameras.
-Smart city cards.
-Artificial Intelligence,
-Big Data.

(1) OVERCROWDING OF PUBLIC SPACES
AND CITY ATTRACTIONS

-Open Data.
-Business Intelligence.
-Virtual and augmented
reality
-Internet of Things
-Urban data platforms

EXAMPLE OF APPLICATION/OPPORTUNITIES
- System for monitoring overcrowding in public spaces
(Amsterdam).
-The Uffizi Gallery Big Data system to avoid congestion
(Florence, Italy).
- Smart city cards for visitors to avoid queues and discover
unconventional attractions: Florence (Italy), Tallinn (Estonia)
or Lyon (France).
-Aix Smart Places (Aix-en-Provence, France): Urban data
collection through sensors to improve residents and users
well-being (experimental project as an open innovation
program).
Opportunities:
Visitor flows forecasting combined with tourist tracking
techniques.
Integration of tourist and urban data in planning support
systems and urban data platforms, especially Spatial Data
Infrastructures combining geoportals and SIG analysis
Virtual and augmented reality to reduce mobilities.
Open data development to strength innovation initiatives.

(2) TOURISTIFICATION AND
CONTRIBUTION TO GENTRIFICATION

-Big Data.

-The city councils of Berlin (Germany) and Barcelona (Spain),
through Open-Data and Big Data, control the irregularities in
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-Open Data
-Business Intelligence.
-Urban Data Platforms
-Internet of Things

-Chatbots.
-Internet of Things.
-Artificial Intelligence.
(3) SPATIAL AND TEMPORAL DISPERSION
OF TOURISM FLOWS

-Beacons.
-Mobile Apps.

tourist accommodation and the repercussions on access to
housing by residents.
Opportunities:
Integration of tourist and urban data in planning support
systems and urban data platforms, especially Spatial Data
Infrastructures combining geoportals and SIG analysis.

- Chatbot via Facebook Messenger to provide personalized
cultural information in the destination (Amsterdam) .
- Smart signalling through beacons for itineraries
customization (Smart Route Ribera del Duero, Spain)
-Geolocation, gamification and augmented reality techniques
to offer an innovative and personalized itinerary in the
destination in Peñíscola (Spain).
Opportunities:
Real time management based in a IoT network .

-Gamification.
-Augmented Reality.

Real time information for visitors to channel visits to the most
convenient places.
Visitors tracking.
-Apps for real-time information of traffic-related topics

(4) INCLUSIVE AND SUSTAINABLE
MOBILITIES

-Internet of Things

-Smart city traffic control.

-Mobile apps

-Smart parkings.

-Big Data

-Mobility apps.

-Open Data

-Development of low carbon modes of transport (Pas-deCalais County Council and Kent County Council INTERREG
Project).

-Blockchain

Opportunities:
Mobility as a service (MaaS) development.
Seamless mobility for improving quality of life and user
experience.
Spatial and temporal travel behaviors analysis.
Tourist experience design based on sustainable mobility
modes.
-Tur4all: dynamic platform that provides information on
accessible tourism resources in Spain and Portugal.

-Internet of Things
-Collaborative platforms.
(5) ACCESSIBLE TOURISM

(6) INCLUSIVE EXPERIENCE DESIGN:
RESIDENTS INTEGRATION

-The European Training Certificate in Accessible Tourism
(ETCAATS) is an online training project that aims to provide
tourism suppliers with a range of online training tools and a
professional training certificate.

-Augmented Reality.

-The League of Historic and Accessible Cities (LHAC) is a
project focused on improving the accessibility of historic cities
while promoting the development of sustainable tourism and
the protection of cultural heritage in Europe.

-Interactive panels.

-Magnetic loop in Tourist Information Offices or Attractions.

-Beacons.

Opportunities:

-Certification program and
labels.

Living Labs: Accessible Tourism Supply Chain.

-Accessible architecture.

-Digital Tourism Platforms

-MyHelsinki Digital Tourism Platform: Open data and
application programming interface (API) used by local firms,
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-Big Data
-Open Data
-Artificial Intelligence
-Ubiquitous connection

OTAs, Tour Operators, etc. Content generated by locals and
customized information for users.
-“Meet the Locals” connects visitors with locals and
introduces the visitor to Gothenburg’s (Sweden) daily life
and the Swedish lifestyle, thereby personalizing the visitor’s
trip through local perspective.

-Mobile apps
-Gamification

Opportunities:
Living Labs for technology enhanced tourist experiences
design with the involvement of residents.
Smart tourism experiences (Femenia-Serra & Neuhofer,
2018): data-driven, built in real time, context awareness and
co-created.
-Carbon footprint calculators

-Internet of Things
-Ubiquitous connection
(7) INCLUSIVE EXPERIENCE DESIGN:
SUSTAINABILITY

-Big Data
-Open Data

-Rewarding schemes for sustainable stakeholders (Green Label
Awards)
- Copenhagen Solutions Lab: incubator for smart city
initiatives developing environmental projects connected with
residents and visitors
Opportunities:
Integration of tourist and urban data in planning support
systems and urban data platforms, especially Spatial Data
Infrastructures combining geoportals and SIG analysis.

-Cloud computing
-Collaborative platforms
(8) SMES INVOLVEMENT IN INNOVATION
AND DIGITALIZATION PROCESSES

-Market and business
intelligence
-Big Data
-Open Data

-Tourism Business Portal (European Comission): Information
and advice for SMEs in the tourism industry
-Local tourism professionals websites.
-Local tourism data Dashboards.

Opportunities:
Integration of property management systems in a destination
system to improve market and business intelligence.
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4.9

ANNEX I. ICT usage in EU tourism firms
SECTOR

SIZE CLASSES
Enterprises selling
online, at least 1% of
turnover.
Map

INDICATORS
• Enterprises with e-commerce sales. Here.
• Enterprises with e-commerce sales of at least 1% turnover. Here.
• Enterprises with web sales (via websites, apps or marketplaces). Here.
• Enterprises with web sales-B2B and B2G. Here.
• Enterprises with web sales-B2C. Here.
• Enterprises with e-commerce sales on the own country. Here.
• Enterprises with e-commerce sales to other EU countries.. Here.
• Enterprises with e-commerce sales to the rest of the world. Here.
• Enterprises with web sales to foreign countries (EU or rest of the world). Here.
• Enterprises with web sales via their own websites or apps. Here.
• Enterprises with web sales via e-commerce marketplaces. Here.

Enterprises total
turnover from ecommerce
Map

• Enterprises total turnover from e-commerce sales. Here.

Enterprises using
social media
Map

• Use enterprise’s blog or microblogs (e.g. Twitter, Present.ly, etc) (as of 2014). Here.

ACCOMMODATION
AND FOOD SERVICE
ACTIVITIES

• Enterprises turnover from web sales. Here.

• Use multimedia content sharing websites (e.g. You Tube, Flickr, Picasa, Slideshare, etc.) (as

of 2014). Here.
• Use wiki based knowledge sharing tool (as of 2014). Here.
• Use any social media. Here.
• Use only one type of social media (as of 2014). Here.
• Use two or more social media (as 2014). Here.
• Have a website and use any social media (as 2014). Here.

Enterprises using
cloud computing
services
Map

• Buy cloud computing services used over the internet. Here.
• Buy e-mail (as a CC service). Here.
• Buy office software (e.g. word processors, spreadsheets, etc.) (as a CC service). Here.
• Buy hosting for the enterprises database (as a CC service). Here.
• Buy storage of files (as a CC service). Here.
• Buy finance or accounting software applications (as a CC service). Here.
• Buy customer relationship management software (as a CC service). Here.
• Buy computing power to run the enterprise`s own software (as a CC service). Here.
• Buy high CC services (accounting software applications, CRM software, computing power).

Here.

Enterprises analysing
big data
Map

•
•
•
•
•
•
•

Enterprises analysing big data from any data source (Until 2018). Here.
Analyse own big data from enterprises smart devices or sensors (until 2018). Here.
Analyse big data from geolocation of portable devices (until 2018). Here.
Analyse big data generated from social media (until 2018). Here.
Analyse big data from other sources (until 2018). Here.
Big data analysis for the enterprise is done by the enterprise’s own employees (until 2018).
Here.
Big data analysis for the enterprise is done by an external service provider (until 2018).
Here.

Source: EUROSTAT Economic Dashboard by Sector Profile. Available here.
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4.10 ANNEX II. Advantages and obstacles from improving digitalisation by
countries
Advantages expected from improved digitalisation:

Source: Own elaboration from European Commission (2017a)

Source: Own elaboration from European Commission (2017a)
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Source: Own elaboration from European Commission (2017a)

Source: Own elaboration from European Commission (2017a)

Source: Own elaboration from European Commission (2017a)
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Source: Own elaboration from European Commission (2017a)

Obstacles preventing firms from further improving digitalisation.

Source: Own elaboration from European Commission (2017a)
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Source: Own elaboration from European Commission (2017a)

Source: Own elaboration from European Commission (2017a)

Source: Own elaboration from European Commission (2017a)

Source: Own elaboration from European Commission (2017a)
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4.11 ANNEX III. Country abbreviations
Austria
Belgium
Bulgaria
Croatia
Cyprus
Czechia
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
United Kingdom

AT
BE
BG
HR
CY
CZ
DK
EE
FI
FR
DE
EL
HU
IE
IT
LV
LT
LU
ML
NL
PL
PT
RO
SK
SI
ES
SE
UK
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