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LEGAL DISCLAIMER
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responsible for the use which may be made of the information contained therein. The DATES Consortium
members shall have no kbility for damages of any kind, including without limitation direct, special,
indirect, or consequential damages that may result from the use of these materials, subject to any liability
which is mandatory due to applicable law.
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EXECUTIVE SUMMARY

The present documentrepresentsthe second DATES Work Package 2 deliverablednalysis of gaps and
overlaps (D2.2).

The Introduction (Chapter 1) presens the structure of the report and provides an overview of its
objectives

Chapter 2 encompasses the methodology,including the data collection activitiescarried out and the
approach used for the analysis ofthe gaps and overlaps among the existing tourism data sharing
initiatives. Thus, the Chapter presentsan incremental approach to the analysisit starts with adescriptive
analysisof the initiatives mapped in the inventory (Deliverable 2.1) and it deepens presenting the results
of the cluster andthe taxonomy analysis.

Moving forward, Chapter 3 focuses on confronting the results of the analyses of theinventory, the
clusters the taxonomy, and the workshop, ultimately outlining the main tourism sector data gapsand
overlaps The analysis of workshop results highlights thathe most important data for the sector (i.e. the
most important challengeg are the

behaviour, mobility data and demand andoffer data. Similarly, the most needed data (i.e. the ones
associated with the challengesto be addressedwith the highest priority) are those on tourist
behaviour, mobility data, and tourist flow data At the same time, te results of the surveyhighlight that
data on demand and offer, sustainability, mobility, and behaviour of touristare currently missing The
comparison of such workshop and survey resultsinderlines the importance of filling the data gaps
regarding y data and demand and offer data.

Moreover, results of the inventory cluster and taxonomy analysis highlightseveral other data gaps
present in the currentdata sharing initiatives such as the limited availability of data at local levebf data
regarding car and other rentals of user generated contents private business datasetsand card
transactionsdata.

The chapter further highlights howincomplete data, lack of interoperability and data not being updated
in a timely manner are the most common shortcomingsof the current available data,and how there is a
lack of cooperation and coordination for sharing data in the tourism sector.

Ultimately, Chapter 4presentsan overviewof the key findings, and the next project activities.

WDATES
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1 Introduction

The present reportpresents the results of the analysesarried out within Work Package 2 (WP2Yask 2.2
Analysis of existing data platforms and data sharing initiativesyith the aim of analysing gaps and
overlaps amongthe tourism- related data sharing initiatives (Deliverable 2.1)

Thereport is structured as follows:

presents the data collection activitiesand the incremental approach
adopted to conduct the analysis of gaps and overlaps among the existing tourism data sharing
initiatives;
, the
taxonomy analysisand the workshop;

activities that will be carried out within the scope of DATES Work Package 2 and Work Package 3.

The report further includesAnnex |, which consists of thepost workshop report
for Tourism, Prioritization of data needs and daturposes

1.1 Obijectives of the report

The objective of this report is to present the results stemming from the analysis of existing data platforms
and data sharinginitiatives. Accordingly, the report will showcase how the project team analysed the
gaps and overlaps among the previously identified initiatives and ultimately identified a set of priority
data needs to be addressed.

WoATES
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.

2 Methodology

2.1 Data collection activ ities

To identify the gaps and overlaps of the existing data sharing initiatives in the tourism sector, the project
team relies on the evidence collected in the first four months of the project in the context of Work

depicted in the following table.

Table1 - Data collection activities

Data collection

. Timing Aim of the activity
activity
Ng::gzo?rfs_ challenges that can be solved by enhanced data
sharing; the notion of data spaces and how they
Desk research could enhance the use of data in the sector.
Identifying the EU and extraEU data sharing
Nov 2022 initiatives focused on the tourism sector. These have
Jan 2023 | been included in the D2.1 Data sharing initiatives
inventory
Exploring (i) which data are needed by tourism
sector stakeholders, and (ii) which data sharing
Survey 15 Dec 2022 | initiatives in the tourism sector are known/used by
16 Jan 2023| sector stakeholders. The questionnaire also aimed ¢
creating a list of stakeholders interested in being
invited in future project consultations.
(i) Raising awareness on the concept of data spaces
and the DATES project; and (ii) setting the ground
for use cases development and prioritization of the
Workshop 8 Feb 2023
types of data.

A detailed description of the methodology used for developing the data sharing inventory and the survey
has been presented in the report accompanying theD2.1 Data sharing initiatives inventoryThe
methodology used for the workshop is presented in paragrapi2.1.1

2.1.1 Workshop methodology

- Prioritization of data needs and data
, took place on the 8" of February, from 10:00 AM until12:15PM

The workshop was structured in two sections.

WDATES
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The objective of the first section of the workshop was to raise awareness on the concept of data spaces
and on

the tourism sector, the policy context and tle key characteristics of a data space were showcased,
followed by the practical example ofEONA X, themobility, tourism and transport data space. Afterwards,
the initial findings of the project were presented and the setup of the second section of the wdishop
was introduced.

Accordingly, the second section of the workshop focused on prioritizing a series of business challenges
that the participating stakeholders face in their dayto- day activities, which could be potentially solved
by an enhanced use ofdata. Th

asked to associate different types of data with various challenges pertaining to the tourism ecosystem.
To do so, participants were split into four breakout rooms, one for each identified data purpose. The
break- out rooms were:

Breakout room I: Increase of tourism sustainability & accessibility;

Breakout room II: Conduct market analysis & inform decisionmaking;

Breakout room Ill: Improvement of the interaction and engagementof the tourist;
Breakout room IV: Improvement of planning and operations of tourism services.
Each breakout room followed the same structure of activities:

For each presented challenge, participants were asked to rate its importance (on a scale fromols,
where 1 was absolutely not important and 5 very important) and to mention which types of data they
would need to address it;

Then, they were asked to rank the priority of the challenges (by positioning the one with the highest
priority at the top of the list and the one with the lowest priority at the bottom);

Finally, they were asked an open question to investigate whether there was any missing challenge,
assign a rating forit and highlight the data needed to address it.

207 participants attended the event. It is worth mentioning that the workshop participants covered
several categories of stakeholders, ranging from destination management organizations to consulting
firms and public authorities. Accordingly, the participants were distributed in a way that the same
proportion of each stakeholders category was present in each breakut room.

WDATES
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2.2 Approach used for the analysis

To conduct the analysis of gaps and overlaps among the existing tourism data sharing initiatives, the
project team adopted an incremental approach to the analysis. It starts from the analysis of the

inventory, and it deepens through the cluster and taxonorg analysis. Firstly, the report analyses the
single dimensions of the data sharing initiatives inventory individually. Secondly, thanks to the cluster
and taxonomy analysis, it compares the initiatives based on the clusters identified according to differten

dimensions.

The methodology used for each analysis is explained in the following sections.
2.2.1 Data sharing initiatives inventory analysis

This analysis focuses on each dimension of the data sharing initiatives inventory (Deliverable 2.1)
individually. To ddect the gaps and overlaps of the shared tourismrelated data, the team presents
descriptive statistics to point out how many of all initiatives cover a specifioiventory dimension.

2.2.2 Cluster analysis

To identify and understand the characteristics of the d& sharing initiativesmapped in the inventory
(Deliverable 2.1) a cluster analysis was performed. Cluster analysis is a statistical method for processing
data, and it works by organizing items into groups(clusterg based on how closely associated theyra.

The cluster analysis allowed the grouping of data sharing initiatives in different categories, based on the
following four dimensions.

Business(partner type, challenge addressed andourism sub- sectors);
Data (data purpose, data users anddata sources);

Governance (collection mode, data sharing strategy andpartner type);
Geographical (geographical leveland partner type).

HPwbdpE

2221 Clustering method

Identifying groups of similar observations in datasets can be done with many clustering methods
developed in statistics, machine learning, and the applied sciences. Clustering is the process of dividing
a dataset into a plurality of groups and clusters composed of similar objects. The common clustering
method used in the field of data mining is the k means algorithm, which measure the similarity between
data and the dataset that needs to be classified However, the Kmeans measurement can only process
numeric data and is not efficient when working with categorical data, as in the current case. Toeidtify
hidden patterns and groupings in the datasets containing the data sharing initiatives, the project team
implemented the K- modes clustering algorithm, which is an extension of the ¥means algorithm. The K
modes method is used for grouping categoricaldata, defining clusters based on the number of matching
categories between data points. This algorithm uses simple overlap distance to measure the dissimilarity
between objects, resulting in the best method for categorical data.

' Yawen Dai, Guanghui Yuan, Zhaoyuan Yang, Bin Wang,- Modes Clustering Algorithm Based on Weighted
Overlap Distance and Its Application in Intrusion Detection"Scientific Programmingyol. 2021, Article ID 9972589,
9 pages, 2021 https://doi.org/10.1155/2021/9972589

WoATES
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Before proceeding with the clustering, the project team converted the categorical variable through the
one- hot- encoding process so that data can be provided to machine learning algorithms to improve
classification.

2.2.3 Taxonomy analysis

To better understand and analyse possible gapand overlaps within the data source$ a comprehensive
taxonomy has been developed. Generally, a taxonomy represents a hierarchical structure of classes or
types of objects within a knowledge domain by using a controlled vocabulary to make it easier torfd
related information. The purpose of this taxonomy is to discover connections between initiatives and
data sources, highlighting the extension of the families and possible gaps in terms of data sources to be
filled.

The role of a taxonomy is to determire what particular class a given entity most clearly falls into. Three
processesare involved: i) organizing or grouping similar or related data sources into larger categories;
i) identifying differences between sets of subcategories and larger or overahing categories, and iii)
representing the relationships among the categories and subcategories of data sources.

¢ A comprehensive 3.1.6

WoATES
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.

3 Analysis

As mentioned above, the study adopts an incremental approach to the analysis. This chapter presents
the results of the inventory analysis, cluster analysjghe taxonomy analysisand the workshop.

3.1 Analysis of the data sharing initiatives inventory (D2.1)

This section starts from an overview of all mapped dimensions of the inventory. Sectiofisl.1, 3.13,3.1.4
and 3.1.6will be at the base of the analysis of the gaps and points of convergence of data shared in the
tourism sector.

Overall, the project team mapped 180data sharing initiatives, 36 of which were identified through the
survey.

Within the mapped initiatives, 2 data spaces were included, such as Thead Tourism Data Space (a
consortium of GAIA X involving 60+ major public and private stakeholders in Frangeand EONA X (the
European Mobility, Tourism and Travel Dataspace). Additionally, several tourism data platforms and
working groups (such as the GAIAX hubs in France and Spain) were included.

3.1.1 Geographical level and partner type

According to the mapping, these 180 initiatives focus on different geographical levels: 44% (80) cover
data at county level, 34% (61) at regional level, 12% (21) at city level, 6% (10) at international dexk8%
(8) at European levél(figure below).

Figure 1 - Geographical level

20, 8% 12%

34%

= City = Country = Region = European = International

° The data sharing initiatives labelled asnternational are the onesgathering tourism data of two or more countries
worldwide.

* The data sharing initiatives labeled as owned/partnered by the EuropeanCommission or
the European TravelCommission.
WoATES g 1474
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.

Among all geographical levels, the initiatives cover 39 countries, of which 66% are EU countriagile
34% are extraEU. Moreover, 8 initiatives covering Europe and 10 covering two or more countries we
identified’.

The following figure provides an overview of the number of initiatives identified in each EU country, and
at European and International level. According to the inventory, Spain is the country with the most
initiatives (22), while no initiives were identified for Luxembourg and Romania. The second and the
third countries with the highest number of initiatives are respectively Germany (21) and Italy (15); while
Cyprus, Denmark, Estonia, Hungary, Latvia, Lithuania, Malta, and Slovenia a dhes with the fewest
initiatives (only 1 for each).

Figure2 - Initiatives per country

0 5 10 15 20 25

Spain I 22
Germany I 21
[taly D 15
Netherlands I 11
International I 10
Austria, Czech Republic, Polanin . 9
Europe, France I 3
Portugal mE— 7
Belgium, Greece, Slovakiz—— 5
Finland m— 4
Bulgaria, Ireland, Swedermmmm. 3
Croatia mmm 2
/ @LINHzaS S5SYYIN] X 9aid2yAl X madzydrNES [FTAGALFY [AGKdzZd YAl Z

Luxembourg, Romania 0

Moreover, the project team tried to identify the type of partners (public organizations or private
organizations) taking part in the initigive. Of the 108 initiatives for which it was possible to identify the
partner type, 50% (54) have public partners, 39% (42) have private and public partners, while only 11% (12)
have exclusively private partners (see figure below).

® Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Fr&erenany, Greece,
Hungary, Ireland, Italy, Lavia, Lithuania, Malta, Netherland®pland, Portugal, Slovakia, Slovenia, Spain, and Sweden.

® Argentina, Australia, Indonesia, Japan, New Zealand, Norway, Northern Ireland, Singapore, Switzerland, Tasmania,
Thailand, United Kingdom,and the United States of America.

! Respectively the ones

WoATES
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Figure 3 - Partner type

0 10 20 30 40 50 60

Public I 54
Private and Public I 42

Private 1IN 12

3.1.2 Challenges addressed

Exploring the inventory, the project team assigned to each initiative a label regarding the reason why the
initiative was created (i.e. the challenges the initiative aims to address). Tidentified challenges are:

f

Facilitate data access the initiative aimsto make data freely available to anyone under the same
conditions for any purposes,increasing the transparencyof tourism- related data;

Statistical purposes: give access totourism data is ntended for a statistical use

Derive actionable insights : the aim of sharing datais to generate market intelligence and derive
actionable insights

Information point the initiative aims to become afocal point for tourists, enablingusers to find
up- to- date information about the destination;

Market knowledge , refersto the challenge of providing a detailed overview on the offer, trend
and evolution of demand and tourist markets

Encourage data reuse and innovative service/application development :the initiative aims to
promote the reuse of data by encouraging the development of innovative ideas

Promotion of tourism , refers to the challenge of promoting and fosters tourism of the
destination;

Foundation for research and reuse: give accesgo a broad information is intended to be a base
for both researchand reuse by the data users

Foundation for research and practitioners : Give access to a broad tourism informationis
intended to be a base for research andoractitioners,

As shown in the figure below, the most common reason driving the seup of the initiatives is the
facilitation of data access(31%, 56), while the least common is providing data for researchers and
practitioners (1%, 1).

WDATES
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.

Figure4 - Initiatives per challenge addressed

0 10 20 30 40 50 60

Facilitate data accesSlIIIIIIIIIINNNNNNNNNNNNN. 56
Statistical purposes IIIIIINIIGGNGNGGNGN 32
Derive actionable insights 2?2
Information point NG 22
Market knowledge I 19
9y O2dzNy 38 RFGF Ninmmimm pR Ayy20F GA3SX
Promotion of tourism I 9
Foundation for research and reus@l 4

Foundation for research and practitionerd 1

3.1.3 Tourism sub- sectors

For each initiative, the project team identified the tourism subsectors on which it focuse$ The sub
sectors are defined as follows:

Transport: the transportation sedor aims at helping tourists to get where they need to go. This
includes providing them with the means to get to and get back from their destination. It includes
services related to road, rail, air and sea travel;

Food and beverage: the food and beverage ®ctor gives tourists essential refreshments at all
stages of their travel experience, including during travel, and while spending time in their chosen
accommodation;

Car and other rental : having access to a car and other vehicles is an important part of ¢htourist
experience, as it gives tourists the freedom to explore and travel freely. Rental services provide
this kind of access and often operate in close proximity to airports, airlines or travel companies;
Travel agency, tour operator and related activi ties: these entities are focused on connecting
customers with travel services they can benefit from, as well as providing customers with
important information that can assist them in their travels;

Accommodation : the accommodation sector is central to thetravel and hospitality industry,
since people travelling to different areas require somewhere to stay, rest, sleep and unwind;
Generic: the initiative covers more subsectors, rather than focusing on a specific one.

As depicted in the figure below, the - sector is the most common. This means that in most
cases the data sharing initiatives do not only focus on a specific subector, but they cover a variety of
topics. The least frequently covered suisector is car and other rentals.

° Eurostat  Statistics Explained, Tourism  industries economic  analysis March 2022,

https://ec.europa.eu/eurostat/statistics explained/index.php?title=Tourism_industries
* economic_analysis#Angkis by subsectors
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Figure 5 - Initiatives per tourism sub sector
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3.1.4 Data purpose

Through desk research, the project team identified the main four purposes for which data are needed in
the tourism sector’. While compiling the inventory, one or more of the follaving data purposes were
associated to each initiative:

Tourists' engagement : improve interaction and engagement with the tourist, e.g. by developing
increasingly personalised tourism servicessiming for a higher degree of interaction with the
customer/end- user.

Planning & operations : improve planning and operations of tourism services by understanding
(and possibly predicting) tourism patternsto improve the overall efficiency and competitiveness
of the tourism ecosystem

offers (e.g. improve their operations, contingency planning, rescheduling of activities).

Market analysis & decision making: conduct market analyses and inform decisiormaking
through higher availability of data and improved data analytics capabilitiesThe combination and
interoperability of data sources can help data users in extracting meaningful insights, improving
their strategiesand tailoring their offers.

Sustainability & accessibility : increase sustainability and accessibility aflestinations through
enhanced data analysis and management, in order to produce positive impacts on society
Other: any other purpose relevant for the initiative thatis not covered bythe previous ones.

As shown below, among the 180 inventory initiatives, the most common data purpose is planning and
operations, present in 70% (126) of the initiatives. Conversely, the

associated with 16% (28) of the initiatives. Among these, the project team identified several reasons for
data sharing, the most frequent ones being related to providing statistical information and making
information available for research purposes.

° European Commission, DirectorateGeneral for Internal Market, Industry, Entrepreneurship and SMEs, Galasso, G.,
Montino, C., Sidoti, A., et al.Study on mastering data for tourism by EU destinationanain text, Publications Office
of the European Union, 2022 https://data.europa.eu/doi/10.2873/23880
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Figure 6 - Initiatives per data purpose
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3.1.5 Data user

For each initiative, in order to understand who the end users of the data sharing initiative are, the project

Tourism destinations & public authorities : it includes a wide variety of different entities, from
multilevel PAs, to education institutions and cultural heritage sites

Private sector Tourism industry : a wide spectrum of private actors specialising in the provision
of services for the tourism sector (e.g. big vacation rental sites and touristic metasearch engines,
hotel groups, and IT and software companies offering tourisaspecific data driven and data
analytics services)

Private sector Other: private companies not directly related to the tourism sector, but capable
of acquiring or producing high value datasets.

The figure below shows how many initiatives are targeting these three types of data users. Numbers
show that all three categories of users are widely targeted by inventory initiatives. Indeed, tourism
destinations & public authorities use 96% (173) of the mapped initiatives, private sectortourism
industry companies use 73% (140) of them and the private sectoiother companies use 49% (88).

Figure 7 - Initiatives by data users
0 50 100 150 200
Tourism destinations & public authoritie S NG 173
Private sectog Tourism industry [ NI 140

Private sectog Other [N 33

3.1.6 Data sources

An important dimension mapped in the inventory concerns the data sources, i.e. where do the data come
from. The data sources could be:

User-generated content (UGC) data is produced and made available by tourists themselves.

. UGC can be divided into two main subcategories: textual information (such as reviews, posts,
i Funded by
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etc.) and photos and videos (usually uploaded on social media, including additional informatip
such as locations, time and tags);

Transaction data: data is generated anytime a transaction is performed, including during the
pre-visit phase. The rise in cashless payment solutions from shops to public transports,
accommodation and tourism sites generates massive amounts of tourisprelated commercial
data. Transaction datainclude: online bookings and purchags (data generated by this kind of
transactions), consumer card transactions (including credit cards data, reward cards data and
payment cards data), and web search and webpage visit(data generated by web searches
related to tourism related transactions)

Device data: data are collected by devices and sensors that allow the tracking of movements
e.g. as part of smartcity initiatives. Devicedata can be generated by the use of technologies,
such as GPS, mobile roaming, RFID, Bluetooth, meteorological devices,-Wi and smart city
sensor data (pollution, traffic, waste, etc.)

Other data: high value data coming from other sources, including pvate businesses datasets
(e.g. data on the number of airline passengers), statistice.f. datasets published by public
authorities), and context specific information (e.g. information on the history of a place).

is the most common data source in the inventory (94%, 169),
whereas the least frequent one is user
statistics, 50% (85) contexdpecific data, and 12% (21) private business datasets. Among tratian data,
the most frequent type of data source is online booking and purchasing data (in 69% of the initiatives,
31), followed by consumer card transactions (29%, 13) and web search and veebaping (4%, 2). Among
device data, the most frequent types ofdata sources come from smart city devices and GPS (35%, 12),
followed by mobile roaming and meteorological devices (24%, 8), Whi data (15%, 5), Bluetooth data (6%,
2) and webcams (3%,1). Finally, among the initiatives sharing user generated content, 6B9 share
textual information, while 31% (5) share photographs and videos.

Figure 8 - Initiatives by data source
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3.1.7 Data collection mode and data sharing strategy

Finally, the inventory presents the data collection mode andata sharing strategy of each initiative. The
data collection mode is about how data are collected and from whortt (e.g. whether only some specific
organizations can provide data or everyone can contribute). Data sharing strategy is about how users

* Either data owner or provider
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can ac@ss the data shared through the initiative (e.g. upon payment/for free, upon registration or openly,
etc...).

Regarding the data collection mode (figure below), the wide majority of initiatives collect data from
authorized and/or certified partners. The se

meaning that data are only pooled from owners and partners taking part in the initiative. The least
common collection mode is by gathering data from individuals willing to contribute.

Figure 9 - Initiatives per data collection mode
0O 20 40 60 80 100 120 140 160 180
Through authorized/certified partners || | |l | 8 RN (G2
Internally [N 45

Private contribution [l 12

Regarding the data sharing strategy (figure below), the wide majority of initiatives offer open data, while
other ways of accessing data are through an account, by paying a fee, on demand and throhga
federated infrastructure (in descending frequency order). The four initiatives sharing data through a
federated infrastructure are the tourismrelated data spaces mapped (EONAX, GaiaX Hub France,
Themis X / Onecub, and GaiaX Hub Spain).

Figure 10 - Initiatives by data sharing strategy
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3.2 Cluster analysis of the data sharing initiatives

The following paragraph provides an overview of the results of the cluster analysis, discussing each cluster
from the business, data, geograpldal and data governance perspective.

3.2.1 Business

The business dimension includes aspects, such as the type of partners of the initiatives, the tourism-sub
sector covered and the challenges and issues that the initiative aims to solve. The iodes clustering
algorithm identified 3 clusters within the business dimension, distribute@s depicted in Figure 11.
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Figure 11 - Clusters ofbusiness dimension

First

40.6%

38.9% 20.6%

Second Third

3.2.1.1 First cluster Initiatives lead by public partners with the aim of data accessibility

The 73 data sharing initiatives within the first cluster are the ones led by public partners, sharing the goal
of facilitating data access to everyae and delivering a more efficient and effective statistical service.
Indeed, this cluster includes portals providing official statistics and open data of the country/region
involved in the analysis, whose aim is generally to provide statistics as publiogd to everyone and for
free. Given the abovedescribed purposes, these initiatives are related to essential and fundamental sub
sectors such as generic, accommodation and transportyith the aim of providing general information to
any usersand, in partiaular, to tourism sector stakeholders

3.2.1.2 Second cluster Initiatives with a twofold purpose

The second cluster of the business dimension takes into consideration 70 initiatives whose key
characteristics is that there is not a specified or clearly identifiegartner type. In terms of challenges and
purposes, we can distinguish two subgroups. On one hand, there are data sharing initiatives that share
the goal of facilitating data access to everyone and delivering a more efficient and effective statistical
sewice. On the other hand, there are initiatives with the purpose of providing an understanding of the
market and allowing to derive actionable insights from the data provided. Given the abovelescribed
purposes, these initiatives are related to essentialna fundamental sub-sectors such as generic,
accommodation and transport, with the aim of providing general information to any users and, in
particular, to tourism sector stakeholders

3.2.1.3 Third cluster Public- private partnerships to foster an innovative and  strategic focus

The 37 initiatives related to this cluster present a publigrivate partnership, with a focus on all tourism
sub- sectors. Since the goal of these initiatives is to encourage the reuse of data, the creation of innovative
services and deriveactionable insights, it is important to have access to data about all sulsectors of the
tourism ecosystem.

3.2.2 Data

Regarding the data dimension that includes data users, data purpose and data sources, the clustering
model identified four clusters of data sharing initiatives, as shown irFigure 12.
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Figure 12 - Clusters of data dimension
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3221 Firstcluster

Regarding the data dimension, thefirst cluster involves 81 data sharing initiatives with the aim of

using mostly data concerning principally statistics, private businesses and contegpecfic information.
Within this cluster, the data users involved are tourism destinations, public authorities and the private
sector of the tourism industry, since they are the driving force behind this process of developing and
improving the tourism ecosystan.

3.2.2.2 Second cluster Use transaction data to improve planning and operations, and conduct
market analysis

This cluster refers to the 36 initiatives with the aim of improving planning and operations and conducting
market analysis through the use of transaatin data. Regarding the data users, those initiatives shall be
addressed to the private sector of the tourism industry and to tourism destinations & public authorities,
which are the driving force behind the process of developing and improving the tourism eosystem.

3223 Third cluster

The 27 data sharing initiatives within the third cluster of the data dimension are related to the
development of tourism services that support increasingly persaaized use cases, based on a higher
degree of interaction with the customer/end

above, the initiatives are intended mainly for tourism destinations and public authorities that leverage
data about context- specific information, general statistics and transaction data, giving an overview of
purchase habits of tourists.

3.2.2.4 Fourth cluster General overview of tourism ecosystem through the use of data

Within this cluster there is not a clear prevalence of th data characteristics. Indeed, the 36 initiatives
engaged are the ones that cater to all the data users identified, including tourism destinations, public
authorities, the private sector of the tourism industry and other industries. Moreover, the aim ofiging
access to these data, mainly contexspecific data, statistics and private businesses data, is a combination
of the data purposes identified.
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3.2.3 Governance

Regarding the data governance dimension, the cluster analysis revealed that there is not a high
correlation between how initiatives collect data and how data are shared. However, predominant
evidence is that initiatives with an open data strategy collect data mostly through authorized/certified
partners and internally. These data sharing initiativesra mostly led by public partners. Moreover, a
second insight concerns the combination of initiatives that share data on demand and collect data
through private contributions and through authorized/certified partners.

3.2.4 Geographical

The geographical dimensionincludes variables such as the type of partners of the initiatives, and the
geographical level covered by the initiative (e.g. international / country / region / city). The ¥nodes
clustering algorithm identified 3 clusters within this dimension, distribted as depicted inFigure 13.

Figure 13 - Clusters of geographical dimension
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3.2.4.1 First cluster Initiatives at country level

The first clusterfor the geographical dimension includes 54 data sharing initiatives related to the country
level and concerning mostly publie private partnerships. Within this cluster, the initiatives aim to foster
primarily the improvement of planning and operations andthe improvement of market analysis and
decision- making. The prevalence of publieprivate partnerships is due the fact that the establishment of
synergies based on data sharing or technology implementation can be mutually beneficial and improve
value propositions and increase the appeal of destinations towards prospect visitors. Moreover, these
initiatives also focus on theimprovement of sustainability and accessibility of tourism offers, producing
positive impacts on society at large, and on the developmet of tourism services based ona higher
degree of interaction with the customer/end- user.

3.2.4.2 Second cluster Initiatives at regional leve/

The predominant cluster for the geographical level includes 70 data sharing initiatives with a focus on
the regional level. Moreover, these initiatives are mostly led by public partners. In terms of data purposes,
this cluster focuses predominantly on themprovement of planning and operations of tourism services
and on supporting market analysis. Also at regional level, there is a strong focus on thmprovement of
sustainability and accessibility of tourism offerings, producing positive impacts on sociest large, and
on the development of tourism services based ora higher degree of interaction with the customer/end
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user. This is due the fact that data should be provided also at a more extensive and detailed level in order
to ensure a complete understandng of the sector for the tourism ecosystem.

3.2.4.3 Third cluster Improvement of market analysis at city level

The 56 data sharing initiatives within the third cluster are the ones with the key characteristic that there
is not a specified or clearly identifiedpartner type. Moreover, these initiatives are mostly related to the
country level. In terms of data purposes, these initiatives mostly focus on the improvement of planning
and operations of tourism services and on other objectives, such as making inforrtian available and for
the purpose of statistics/research. When shifting to a more specific geographical level, like a city, there is
considerable attention on the improvement of market analysis and decisiormaking. This is because
destinations that want b extract and gain meaningful insights and improve their business strategies need
to have access to data related to a higher level of detail in terms of geographic information.

3.3 Taxonomy

The following paragraph illustrates the structure for the data taxonomy. For each of the dimensions, the
structure shows the hierarchy of categories and subcategories within the data sources for the clusters
identified before. Acolour scale was used to lghlight the differences in the frequency of the data sources
in the hierarchical structure, as depicted ifTable 2.

TableZ - Legend of taxonamy

Data sources frequency | Colour legend |

1to 15
16 to 35
36 to 55

56 t0 75
76+

Before delving into the taxonomy analysis, it is important to have a clear understanding of all the data
sources taken into consideration in the analysisable 3 gives an overview on the definition of the data
sources presented in the hierarchical structure.

Table 3 - Definition of data sources

User generated data

Review Textual information coming from reviews on websites
Social networks Textual data coming from social media
Ratings Data about ratings on websites
Photo Photographs made available by tourists
Video Videos made available by tourists
Transaction data
Mobility Purchases in the mobility sector
Bookings Information about online bookings
Ticket sales Information about ticket sales
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Points of sale (Pos)
data

Data coming from point of sales (Pos), including credit cards
data and payment cards data

Banking data

Information about card transactions coming from banks

Web search and web
scraping

Web searches tracking data about tourism related transactions

Data collected by smart city/datainitiatives through devices

Smart city and sensors

GPS Data generated by the Global Positioning System
Mobile roaming Data generated by the use of mobile roaming
Wi-Fi Data generated through Wt Fi connections

Meteorological data

Data consisting ofphysical parameters that are measured
directly by remote sensing technologies or ground stations

Webcam

Data collected by webcams

Bluetooth

Locations data

Data generated through the use of Bluetooth

Data about destinationinformation, e.g. Point of interests,
mobility services, cultural sites and events/activities in the arez

Data of public services

Data about services in the area (e.g. list of accommodatior
restaurants)

Geographical data

Data from Geographiclnformation Systems

Cartographic data

Data related to maps and coordinates

Governmental data

Data generated by governments

Mobility metrics

Statistics coming from mobility services

Locations metrics

Statistics about destination information

Tourism metrics

Aggregated data on tourism metrics (including occupancy and
expenditure)

Statistics about information

Occupancy

Data generated by private businesses on occupancy

Air traffic

Data generated byprivate businesses on air traffic

Expenditure

Data generated by private businesses on expenditure

Information on clients collected by private businesses

Business indicators

Data on indicators provided by private businesses

3.3.1 Business

3.3.1.1 First cluster Initiatives lead by public partners with the aim of data accessibility

The first cluster of the business dimension includes data sharing initiatives covering the generic,
accommodation and transport sub sectors with the aim of fadlitating data access. Predominantly data
come from other sources, focusing mainly on statistics and contexspecific information. Going deeper
in the hierarchical structure of those sources, it is evident that tourism metrics and locations data cover
a large number of initiatives (19 and 20 data sharing initiatives, respectively).
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Device data can also be considered as a frequent data source, especially data coming from smatrt city
sensors, GPS and mobile roaming.

From a perspective of what data source isakcking and/or less frequently available, transaction and user
generated data are only covered by a few initiatives. Data coming from web searches, ratings and video
are also missing.

Figure 14 - Taxonomy of first cluster of busings dimension
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3.3.1.2 Second cluster Initiatives with a twofold purpose

The data sharing initiatives of the second cluster, related to essential and fundamental sidectors (e.g.

egory, with a focus
on statistics and context specific information. Within these categories, tourism metrics and locations data
appear to be the most common, with29 and 20 data sharing initiatives respectively.

Transaction, device and user generated data are only involved to a smaller extent, with a prevalent focus
on online bookings, purchasing data and consumer card transactions.

Finally, for what concerns the missing data sources, these initiatives do notyedn information coming
from web searches and web scraping, webcams and WHi.
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Figure 15 - Taxonomy ofsecond cluster of business dimension
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3.3.1.3 Third cluster

Public- private partnerships to foster an innovative and strategic focus

Within the third cluster of the business dimension, initiatives aim to encourage the reuse of data and the
creation of innovative services. The most frequent data come from other sources, mainly tackled by
context- specific data, in particular by location éta. On the other hand, private business data is

completely missing in these initiatives. Shifting to transaction data, the predominant source are online
bookings and purchasing data, while there is a complete lack of data coming from consumer card
transadions. In addition, device data and user generated data are only present to a small extent, with a
consistent frequency regarding smart city and textual data respectively.

Figure 16 - Taxonomy ofthird cluster of business dimension
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3.3.2 Data

predominate in the 180 data sharing initiatives. Regarding this source, statistics and contegpecific data
prevail with 97 and 85 data sharingnitiatives respectively. Going deeper in the hierarchical structure of
context specific data, location data is the most frequent with 65 initiatives, followed by data of public
services with 25 initiatives. In contrast, geographical data, cartographic datend governmental data are
the lowest in frequency. Concerning statistics, tourism metrics predominate with 53 initiatives, while

data encompasses e categories of occupancy, air traffic, expenditure, client information and business
indicators that are approximately equal in frequency.

As far as transaction data are concerned, the data sharing initiatives are covered to a larger extent by
online bookings and purchasing data, with 18 initiatives related to bookings, followed by data coming
from consumer card transactions.

Regarding device data, 12 data sharing initiatives deal with data coming from smart city sensors and GPS.
From the perspective of vhat is proportionally less covered, data coming from webcams and Bluetooth
are less likely to be included in the overall data sharing initiatives.

Finally, for user generated data, there is a predominance of textual data, with 10 data sharing initiatives.
Within textual data, reviews are the most frequent, followed by data coming from social networks and
ratings.

Figure 17 - Taxonomy of data dimension
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3.3.3 Governance

For the governance dimension, the cluster analysis revealed that treeis not a high correlation between
how initiatives collect data and how data are shared. Therefore, the taxonomy analysis exhibited the same
hierarchical structure of the data dimension, previously illustrated ifrigure 17.
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3.3.4 Geographical

3.3.4.1 First cluster Initiatives at country leve/

The first cluster of the geographical dimension includes data sharing initiatives covering initiatives at the
country level and concerningmostly public- private partnerships. Data coming from other sources are
predominant, focusing mainly on statistics and contextspecific information. Going deeper in the
aforementioned sources, it appears that tourism metrics and locations data cover a majmumber of
initiatives, with 29 and 20 data sharing initiatives respectively.

On the other hand, accounting for the data source which is lacking/and or less frequent, user generated,
transaction data and device data cover fewer initiatives. Indeed, datstemming from ratings, videos,
photos, web search Wi Fi and Bluetooth are missing.

Figure 18 - Taxonomy of first cluster ofgeographical dimension

Data sources

1 1 1
Uzer generated Transaction Device Other data
I_I_l 1
1 | 5 1 r 1 1 |
- . Web seard z -
. Online booking]  |Consumer card - Context-specifig . Private
Textual Photo & vid — Smart Statist
extua oto & videa and purchasing transaction ani;:;?npgage TSI data 1SHE businesses datg
—|  Reviews Photo -4 Mobility —| POSdata - GPS Locationsdata| | hr::’?rlilf: - Occupancy
—Social networks Video | Bookings |~ Bankingdata —Mobile roaming | |Data uf_publlc - Lucatl_uns < Airtraffic
services metrics
. ; . Geographical Tourism ;
- Ratings - Ticketsales — Wi-Fi — data — metrics - Expenditure
. Cartographic Travellers Client
Met: | | - | |
TEEEE data information informations
Governmental Business
g EET ] data | indicators
L4 Bluetooth

3.3.4.2 Second cluster Initiatives at regional leve/

The data sharing initiatives of the second cluster, which pertain to the regional level and are mostly led
by public partners, mainly cover data coming from other data sources, with a focus on statistics and
context- specific data. Within these categoriedpcation data are shared by a large number of initiatives.

Similarly, transaction data are covered by many initiatives, with online booking and purchasing prevailing.
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Figure 19 - Taxonomy ofsecond cluster of geographical dimensia
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3.3.4.3 Third cluster Improvement of market analysis at city level

In the third cluster, which takes into account initiatives which are characterized by not having a specified

or clearly identified partner type, and are mostly related to the city level, othedata is the most frequent

data source, mainly comprising context specific data and specifically locations data. Comparably, statistics

data are also prevalent. Missing categories include, but are not limited tair traffic and client information

in private business data, tickets sales in online booking and purchasing, and banking data in consumer

card transactions.

Figure 20 - Taxonomy ofthird cluster of geographical dimension
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3.4 Workshop results analysis

In the workshop break out rooms, the project team could uncover severalfindings pertaining to the

presented challenges of each data purpose. Correspondinglyl,able 4
depictsthe rating that stakeholders gave to each challenge, on a scale from 1 to 5.

Challenge

priority

Table4 - Challenges rating and priority

Challenge Name

Challenge
Rating (out

in order of challenge priority

(0] 5))

Break out room I: Increase of tourism sustainability & accessibility

1 Support the growth of sustainable parameters awareness 43
among the tourism industry

2 Meet the demand for more sustainable tourism 4.5

o Reduce negative impacts of 4.7
communities and environment

3 Measure and reduce the environmental footprint 4.6

4 Sustainable mobility 4.4

5 Manage tourism seasonality 4.5

5 Improve the supply and visibility of accessible tourism 43
services

Break out room II: Conduct market analysis and inform decision making

1 Develop effective business strategies & make investment 43
decisions

5 Monitor the flow of visitors between districts and 4.0
attractions

3 Incentivize collaboration among different types of 43
stakeholders

4 Cultural shift regarding tourism sector data sharing 4.1

5 Assess impacts of events andhfrastructure investments 3.8

5 Answer to the so 3.3

7 Manage the tourist residents relationship 4.2

8 Crisis management 4.0

Break out room lll: Improvement of the interaction and engagement of the tourist

1 . 4.2
tourism flows

2 Reach potential clients without being fully dependent on 44
OTAS

11

meet the demand for more sustainable tourism

ccommunities and environment were uncovered to have the samesecond ranking.
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Challenge
Challenge .
o Challenge Name Rating (out
priority
of 5)
3 Address the demand/needs of tourists of different 3.8
generations '
4 Create and manage a relation with tourists 3.8
5 . . 4.1
satisfactions
5 Develop innovative immersive and digital tourism 3.8
experiences '
Break out room IV: Improvement of planning and operations of the  tourism service
1 Understand and better forecast the tourism flow 4.6
2 Manage seasonality in tourism sector 4.3
3 Manage and reduce overcrowding of sites and services 4.0
4 . . 3.9
satisfaction
5 Multimodal ticketing- smart mobility 4.1

During the workshop, participants were also asked to express which of the following data types would
be useful to address each of theaforementioned challenges.The frequencies with which eachype of
data is assocated to each challenge are presented inAnnex |- Post WorkshopReport. The proposed
data types are:

1 Accessibility data are about accessibility and inclusivity of thelestination/services

1 Sustainability data are related to the economic, social and environmental impacts of tourisimn

1 Behavior of tourists refers to their preferences related to the choice and fruition of (touristic)
services while travelling

91 Demand and of fer data ,

tourism,

1 their experience

1 Mobility data are related to the use of transportation in and to the destination including
maritime, air and train flow data, ticketing and payment services

1 Purchase habits are data about how and in which occasions tourists spend their money while
travelling,

1 Related industry data concern industries related to tourism (e.g. real estate, entertainment,
agriculture),

1 Typology of tourists are about profiling of tourists (e.g. ®cio- demographic characteristics and
personal data)

1 Tourists flow

Data association with the challenges allowed the project team to identify the most important and most
needed data in the tourism sector 8.5.2.
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3.5 Main tourism sector data gaps

3.5.1 Data gaps and overlaps emerging from the analysis

This section presents the main findings ofhe analysis described above in terms of gaps and overlaps in
the initiatives. In particular, the analysis focuses on the inventory dimensions relevant for understanding
the data misses and convergences, namely the geographical level and country coveradhe tourism
sub- sectors, the data purpose, and the data sources.

Regarding the geographical dimension, the inventory suggests that most of the initiatives provide data
at country level, while theavailability of data at local level is limited . Indeed, only4% of the initiatives

provide data at city level(Figure 1). This finding is confirmed by survey answers to the questions about
shortages and missing datasets of exigg data sharing initiatives. Specifically, it was pointed out that

12

Regardng the tourism sub- sectors covered(Figure5), an overall glance at the inventory shows that most
of the initiatives cover more than one sub sector (sub good availability

of accommodation and transport data (both covered by around 40% of the initiativeskar and other
rentals is the least covered sub - sector (only addressed in 7% of the cases). Looking at the geographical
distribution of the initiatives covering the different sub sectors, the analysis of the three geographical
clusters(3.2.4 shows that initiatives sharing transport and accommdation data are evenly distributed.
Conversely, half of the initiatives covering the sutsector car and other rentals share data at country
level.

The inventory (Figure 9) covering context specific information, statistics and
private businesses datasets represents the most common type of data sources. Converselyser
generated data is the least frequent type of data source mapped. Looking at the distribution of data
sources across the initiatives covering the four identified data purposeshe frequency of data sources
for each purpose reflects the overall distribution(Figure 9). Other data are the most frequent ones,
followed by transaction data, device data and user generated data. Moreover, in the survey, when asked
about the missing datasets, the open comments related to data sources mostdguently pointed out the
scarce availability of transaction data, device data, and private business data.

In detail, the data taxonomy(3.3.2 allows to grasp, foreach data source, which data types are available.
- specific data (97) and statistics (85) are
widely available, while privatebusiness data (21) are much less common. THack of private business
data is also reinforced by survey respondentd Indeed, they expressed the scarcity of data typically
-term rentals,
and flights. At the same time,a comment receivedthrough the survey highlighted that private datasets

" The NUTS classification (Nomenclature of territorial units for statistics) ishéerarchical system for dividing up the
economic territory of the EU and the UK. NUTS 3 is the smaller level for the soeeronomic analyses. Source:
https://ec.europa.eu/eurostat/web/nuts/background

* Both in the question regarding the existing data sharing initiatives shortages and the one regarding the missing
datasets.
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are available upon payment and that they are usually expensiveMoreover, looking into initiatives
covering context specific data, almost 80% (65) focus on location data, while the other types of data,
especially governmental data (1), are widely missing. Similarly, more than half (53) of the initiatives

missing.

Regarding transaction data (the secondnost common data source), the data are unevenly distributed
among the subcategories of online bookings and purchasing, consumer card transactions, and web
search and webpage visiting. The former category constitutes around 70% (31) of all initiatives Shgri
transaction data, while the second and the third category respectively represent around 30% (13) and 4%
(2). Among the survey comments highlighting the scarcity of transaction data, several comments
specifically mentioned thelack of card transactions. Many of these answers suggested that card
transactions data are usually very expensive and difficult to be accessed, as they are shared upon
payment by the private companies generating them.

As for the device data (the third most common data source), the dta are evenly distributed among the
seven subcategories’, with smart city and GPS data being the most available types of data (12
respectively) and webcam data being the least common (1).

Finally, for user generated data (the least frequent data sourcedpth textual (10) and photo and video
(5) contents are available.

When asked about the missing datasets, many survey respondents answered focusing on the type of
information that could be derived from the data. The results underline, in order of decreasmfrequency,
a lack of data on demand and offer, sustainability, mobility, and behaviour of tourists.

3.5.2 Most needed data according to priority business challenges

Through the workshop, the project team explored the priority challenges 3.4) related to each data
purpose and the data needed to address each challengeAhnex |- Post WorkshopReport). Therefore,
the collected evidence allowed the project team to understand which are the most important
data and the most needed ones. The most important data areidentified as the data most frequently
associated with the challenges,while the most needed ones areidentified based on their association to
the challengeswith the highest priority.

To assess the most important challenges, the project teamooked at the frequencywith which each data
information was associated tadhe challenges.Initially, the project team assessed the mostnportant data
for each data purpose.The results show that the mosimportant data for the purpose of increasing
tourism sustainability and accessibilityand for conducting market analysis and informing decision

making are , mobility data and tourists flows For the purpose of improving
the interaction and engagenent of tourists, the three most important
behaviour, typologies of tourists and . Finally, for improving

planning and operations of tourism services, the three mosimportant data are accessibility data data
on the behaviour of tourists anddemand and offer data. Overall, looking at thetotal votes received by

** Smart city, GPS, mobile roaming, WFi, meteorological, webcam, and Bluetooth.
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each type of daa in all four break- out rooms, it emerged that the three most important data to be
shared in the tourism sector are the ones regarding behaviour, mobility data and demand
and offer data. This result is only partially consistent with the survey. Indeed, when asked about the most
important data information, the top three data information were demand and offer data (1%), purchase
habits (2" ): while mobility data only positioned as 6 out of 9%,

To assess the most needed challengethe project team started by identifying the most needed data for
each datapurpose. Then, confronting these results, it derived the overall most needed dafaFor the
purpose of increasing tourism sustainability and accessibility and for conducting market analysis and
informing decision- making, the three most needed data types g behaviour of tourists, mobility data,
and tourism flows. For the purpose of improving the interaction and engagement of tourists, the three
most needed data are data on tourist behaviour, typologies of tourists and purchase habits. Finally, for
improving planning and operations of tourism services, the three most needed data are data on tourist
behaviour, tourist flow data, and demand and offer data.

As a synthesis of the four analyses, the project team compared the ranking of the most needed data for
each data purpose. The results show that the overathost needed data in the sector are data on tourist
behaviour, mobility data, and tourist flow data (the latter two equally). These results are therefore
partially consistent with theanalysis of the mostimportant data. Indeed,in both analysisdata on
behaviour and mobility data rank in the top two positions. Differently, the demand and offer dataare the
third most important, but the fourth most needed. Conversely, the tourists flow data aréourth most
important data, but the second most neededones (equally with tourists flow data).

Comparing the most needed data with the data gaps stemming for the analysis3(5.1), it becomes
evident that the maost urgent gaps to be addressed concern data on
data. Regarding the latter gap, a possible solution can come from mobility datesharing initiatives,
including data spaces such a&ONA- X and the Mobility Data Space

3.5.3 Most needed gaps of data characteristics

From the survey, a multitude of shortages of existing data sharing initiatives emergethcomplete data
and interoperability data were the two main gaps that were pointed out when respondents were asked
about gaps in the initiatives they were aware of. Incomplete data encompassed shortages such as

" The survey question did not include all the 11 data information that were thn explored in the workshop (tourists
flowswere

owing 9 options: Behavior of tourists
Benchmark with other destinations, Demand and offer data, Mobility in the destination, Nationality of the tourist,
Pricing comparison, Purchase habits, Typology of tourists, and Other.
' To understand the most needed data information for each data purpose, for each challenge, the project team
assigned a weight to each data information based on the priority of the associated challenge and the frequency
with which the data was associatedvith the challenge. Summing the wéghts assigned to each data information
allowed the team to classify them based on their priority (the higher the sum, themore needed the data
information). Similarly, to classify the priority of the data information among all four data purposes, the team
assigned a weight to each of the 11 ranking positions and multiplied it by the times each data information was
ranked in that position. Summing these products for each data information allowed the team to derive a ranking
of the overall most needed data the higher the sum, themore needed the data).
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incomplete metadata, inaccuracy, data not being updated in a timely manner and superficiality of data
in terms of granularity that do not allow for high quality analysis, suchas forecasting and the use of
artificial intelligence (Al) and machine learning (ML). There are also gaps in the issue of interoperability,
such as insufficient data exchange possibilities and the lack of standardized data and/or definitions. The
latter point is compounded by the lack of cooperation and coordination that does not allow for
adequate standardization of data leading to difficult access to data and inefficient analysis.

The gaps related to the themes of interoperability and data not being updated in a timely manner
emerged during the workshop, when participants were asked to investigate whether there were any
missing challenges concerning the data purpose. The gap of interoperability, which emerged in the

break- , concerned the fact that there
needs to be standardization on accommodations and other touistic resources. Similarly, the gap of data
not being updated in a timely manner, which emerged in the break improvement of planning

related to the need of informing all visitors and local residents
about temporary closures of infrastructures, before they arrive at closed locations and are forced to
change plans on the spot.
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.

4 Conclusions

4.1 Overview of key findings

The results presented in this report will constitute the ground for further research orthe
development of the European data space for tourism. In particular, the analysis of the
tourism sector data gaps and the comparison of these results with the priority challenges
of the four data purposes’ allowed to understand whichare the most needed data. Overall,
the most needed data in the sector are data on tourist behaviour, mobility data and
data on tourist flows. According to the stakeholders consulted, the former two are not yet
available and shouldtherefore be made available through thenew tourism data space.

At the same time, the evidence collected from stakeholders highlights that the available
data has some shortcomings, the most frequent ones beingncomplete data, lack of data
interoperability and data not being updated in a timely manner. Respondents'
comments highlighted data flaws that are at the core of the data space objectives. Indeed,

involvement. Data standards will enable the exchange of datand the participation of
private companies might increase the timeliness of the available data. In open comments,
many respondents pointed out that there is alack of cooperation and coordination for
sharing data in the tourism sector. Cooperation and mutual trust are at the core of the
functioning of data spaces. The deployment of a European data space for the tourism sector
will surely contribute to spreading a data sharing culture within the sector.

Finally, several survey answers pointed out both alack of awareness regarding data
sharing and alack of skills needed to extract useful information from the data. Indeed,
a meaningful comment says In my opinion, the most relevant shortage is the lack of
enough professionals able to extract meaningful ingihts from data. In the future, we will
grow the number of relevant data sourcesthe availability in real time, granularity and
accessibility, but we are extracting very little of the data potential which is accessible today
Both the lack of awareness ad lack of skillsmight be among the reasonswhy the availability
of tourism data is currently limited. Moreover, these problems areprobably at the base of
the lack of cooperation and coordination for sharing data in the tourism sectoras probably
tourism stakeholdersare not yet aware of thebenefits of data sharing.

4.2 Next steps

Following the submission of deliverable D2.2, the project team will focus on determining
potential common building blocks with other data spaces (Task 2.3)dentifying tourism
data space priority datasetsand developing use cases (Task 2.4). The selection and

“Increase of tourism sustainability & accessibility; Conduct market analysis & inform decision
making; Improvement of the interaction and engagement of the tourist; Improvement of planning
‘and operations of tourism services
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description of the use cases pertaining to the latter task will be executed by drawing on the
results obtained from the workshop.

With respect to Task 2.4the project team will deepen the knowledge on the initiatives
already addressing the previously identified priority needs and purposes through interviews
with owners and/or partners of the identified initiatives. These consultations will further help
the team in collecting the contents of datasets most likely addressing the most important

These consultation activitiesvill also be the basis for developing
an initial list of use cases, which will consequently be developed during ampcoming co-
design workshop that will take place in March.

All upcoming Work Package 2 activities are summarised ifiable 5.

Table5 - Next WP2 activities

Identifying potential common building D2.3 ldentification of data
blocks with other data spaces typology and priority lists of
Deepening on the initiatives datasets, potential use cases 30" April
Use cases definition and common building 2023
blocks with other data
Use cases workshop (March 2023)
spaces

Furthermore, the results of WP2 will build a groundwork for Work Packages 3 and 4.
Concerning Work Package 3, some of the activities ofask 3.1 Reference architecture for
tourism data spaceand Task 3.2 Common standards and interoperabilitare linked to the
outputs of WP2. Task 3.1 will build on the tourism data sharing initiatives inventory
(Deliverable 2.3 and the analysis within the present Deliverable to define the tourism data
space reference architecture and technical framework specifications. Likise, Task 3.2 will
start from the analysis of the tourism data sharing initiatives mapped in Deliverable 2.1 to
identify the common standards and interoperability protocols that are essential to the
development and harmonization of new data services forhe tourism industry and those
connected to it (e.g., transport, environment, commerce, smart cities).

Regarding Work Package 4, some of the activities ofask 4.1 Roles and Interactions in a
European Tourism Data Spaceiill rely on WP 2. Task 4.1 will commence from the analysis
of the use cases identified in Task 2.4 to shortlist the most representative ones from a
governance point of view, and to identifythe tourism data space governance requirements.
Moreover, Task 4.1 will analyse the outputs of WP 2 from a governance perspective, in order
to be able to set a baseline of legal and regulatory aspects for the tourism data spac
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1. Workshop Overview

DATES Project Objectives

Towards a Data Space for Tourism  Prioritization of data needs and

took place in the context of the projectDATES Data Space for Tourism,
financed by the Digital Europe Programme (DIGITAL). The objective of DATES is to
develop a strategy roadmap for building a taurism data space, in collaboration with
stakeholders of the tourism sector.

A data space is defined as a decentralised and standardbased structure to enable
trustworthy data sharing between the data space participants on a voluntary basis,
regulated through governance, business, legal and technical combined mechanisms.

Therefore, a data space is a particular type of data sharing initiative, characterized by a
higher level of data control by participants. Indeed, in data spaces, data are not centrally
stored and exchanges (for free or against compensation) are based on agreements. A
second key aspect of data spaces tsust among participants , which is not only guaranteed
by technological requirements, but also by the data space governance.

As a transvershindustry, tourism has a great need for efficient data exchange within and
across industries. A data space indeed represents an opportunity for the sector: it allows to
capture value associated with data production within the industry and, at the same tig) its
possible interoperability with other sectors data spaces (e.g. mobility and cultural heritage

could foster industry innovation, the digital transformationof tourism SMEs, and provide a
basis for policy making.

To turn the vision of a European Tourism Data Space into reality, the overall work plan of
DATES unfolds over a time span of 12 months. In this period, the project team will organize
several consultaibn activities, if you are interested in participating please sign up at the link

below.

Do you want to contribute to the European Data Space for Tourism?

Become a stakeholder, signingnere!

Aim of the workshop

The workshop Prioritization of data needs and
took place online on the 8" of February from 10:00 AM to 12:15PM CEST.
The workshop agenda is presented in the following table.
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Table 1. Workshop agenda

Time Session Contributor
Section | - A European data space for the tourism sector
10:00-10:05 Welcome Giovanna Galasso — Associate Partner — Intellera Consulting

Objectives of DATES and the benefits forthe ~ Dolores Ordéfiez — Director - Anysolution

10:05-10:15 .
tourism sector

Arpad Welker - Policy Officer — European Commission &

10:15-10:45 - The concept of data spaces Jean-Francois Cases — President — EONA X

10:45-10:55 First results concerning data sharing initiatives Marco Codastefano — Manager - Intellera Consulting

10:55-11:00 Introduction to the breakout rooms Danilo Bianchini- Manager - Intellera Consulting
Break (11:00-11:10)
Section Il — Connecting the dots
11:10-12:00 Data needs prioritization workshop Break out room's moderators
12:00-12:15 Discussion and closing remarks Break out room's moderators

As depicted in the agenda, the workshop was divided into two main sections.

The objective of thefirst section of the workshop was to raise awareness on the concept
of data spaces and DATES project. Starting off, the audience was debriefed with the projec
objectives and its benefits for the tourism sector. The policy context of the project and the
key characteristics of a data space were accordingly showcased, followed by a practical
example of a mobility, tourism, and transport data space (EONAX). Theeafter, the initial
findings of the project were presented, and the break

were subsequently introduced.

The objective of thesecond section of the workshop was to prioritize a series of business
challenges that stakehol@rs face in their dayto- da activities, and that could be potentially
solved by the use of a sector data spacé At the same time, this activity allowed to define

each challenge. In order to do so, participants were split into four breakout rooms, one for
each of the identified data purposes, i.e. the main reasons why tourism stakeholders might
be interested in accessing data. The breakout rooms were:

Breakout room I: Increase of tourism sustainability & accessibility;

Breakout room II: Conduct market analysis & inform decisiormaking;

Breakout room Ill: Improvement of the interaction and engagement of the tourist;
Breakout room IV: Improvement of planring and operations of tourism services.

*® The main sources used to identify the challenges are: European Commission, DirectoraBeneral

for Internal Market, Industry, Entrepreneurship and SMEs, Galasso, G., Montino, C., Sidoti, A., et
al., Study on mastering data for tourism byEU destinations . main textPublications Office of the
European Union, 2022https://data.europa.eu/doi/10.2873/23880, and European Commission,
Directorate- General for Internal Market, Industry, Entrepreneurship and SME&ransition pathway
for tourism, Publications Office of the European Union, 2022,
https://data.europa.eu/doi/10.2873/344425
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The results of such workshop will be used as thstarting point of the development of use
cases which will help the team in defining the characteristics that a European data space
for tourism should have. Moreover,workshop results will complement the analysis of the
gaps and overlaps among the existing data sharing initiatives focused on the tourism sector.

The results of the breakout rooms are presented in Section 3.
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2.Attendance

Overall, 207 participants from 27 countries* attended the event. The attendees covered
several categories of stakeholders, ranging from destination management organizations to
consulting firms and public authorities. Accordingly, the graph below provides an overview
of the workshop participants distibution by typology of stakeholders.

Figure 1- Participant distribution

. Travel agency/Tour operato
Public authority 1%

15%

rAcademia/Research
17%

Booking platform

0,
Consﬁﬁ?ng firms
Other 5%

9%
NGO/AssociationV
5%
HORECA
4% Destination
management
organization
Digital/Data private 26%
organization
17%
= Academia/Research = Booking platform
= Consulting firms Destination management organization
= Digital/Data private organization = HORECA
= NGO/Association = Other
= Public authority = Travel agency/Tour operator

1 Albania,Argentina,Austria,Belgium,Bosnia and Herzegovina,Croatia,Czech

Republic,Finald,France,Germany,Greece,Netherlands,Hungary,Ireland,IsraelNMekico,Norway,Poland,Portugal, Slovenia,Spa
in,Switzerland, Turkey, United Kingdom, United States of America.
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3.Key findings

The following subsections depict the findings that were uncovered in each breakout room.
The activities in each breakout room followed the same structure:

For each presented challenge, participants were asked to rate its importance (on a
scale from 1 to 5, where 1 wasabsolutely not importantand 5 very importani) and

to mention which types of data they would need to address it;

Then, they were asked to rankhe priority of the challenges (by positioning the one
with the highest priority at the top of the list and the one with the lowest priority at
the bottom);

Finally, they were asked an open question to investigate whether there was any
missing challenge, its rate and the data needed to address it.

Correspondingly, Table 2 depicts the types of data presented when asked which data are
the most useful to solve the specific challenge.

7able 2: Typologies of data needed to address a specific challge

1ype of data

Accessibility data Data about accessibility and inclusivity of the destination

Data

Behavior of tourists . - . . .
fruition of (touristic) services while travelling.

Data
and supplied (e.g. occupancy rates and/or number of overnight

Demand and offer data . . _ . . .
stays on daily basis, level of quality of tourism for region, prices for

satisfactions and Data about
emotions

Data about transportation sector, including maritime, air and train

Mobility data
y flow data, ticketing and payment services.

Data about how and in which occasions tourists spend their money
Purchase habits while travelling (e.g. tourist expenditure by nationality, transaction
data, consumption decisions both online and offline).

) Data concern industries related to tourism (e.greal estate,
Related industry data

Data on the economic, social and environmental contributions and
dependencies of tourism (e.g. loading capacity requirements for
geographic destinations, use of natural resources btourism,
tourism water consumption).

Sustainability data

Typology of tourists Data about profiling of tourists, including demographic
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Type of data Explanation

. destination/point of
Tourists flow ,
attraction.

Data
data about customer experience, emotional aspects of tourists,

emotions . . .
review scores, setiment analysis).

Accordingly, the findings of each breakout room will be shown in the following paragraphs.

Guide for results interpretation

For each challenge, a table depicts three key findings: i) the average importance
rating that participants gave to the challenge, implying the impact on the business

to which they belonged; ii) the percentage representing the frequency of votes

expressed for each rating number (from 1 to 5); and iii) the percentage

representing the frequency of voes expressed for each data type, when asked
which are the most useful ones to solve the challengé

Break out room 1: Increase of tourism sustainability & accessibility
Moderators: Tatiana Semenova and Adele Pia Villani from the ltalian Ministry @burism

The first breakout room was dedicated to the data purpose of sustainability and
accessibility, or else the improvement of sustainability and accessibility of the tourism offer
producing positive impacts on society at large. For this specific datayspose, the project
team uncovered 7 challenges: the respective findings of each of them are illustrated below.

Challenge I: Support the growth of sustainable parameters awareness among the
tourism industry

The challenge of supporting the growth of sustanable parameters awareness among the
tourism industry relates to the fact that the tourism industry is pervaded by a lack of
awareness of sustainable parameters. There is a need to provide much more valuable
information to users of touristic services. Thigmplies more measurable impact indicators
and monitoring systems made available for both tourists and stakeholders. Also, in this case,
digital technologies can play a relevant role for both gathering data and producing valuable
impact score carding systens.

As shown in the table, an averageating of 4.3 out of 5 was given to the challenge of
supporting the growth of sustainable parameters awareness among the tourism industry

? As this was investigated though a multiplechoice question, the percentage are calculated as the
total number of votes received by each data typedivided by the total number of votes expressed.
The percentages of the results were rounded to the nearest whole number. As a result, the sum of
the individual numbers does not always add up to 100%.
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Correspondingly, behavior of tourists, sustainability data ananobility data were considered
to be the three types of data that are most useful to solve this challenge.
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Table 3 Increase of tourism sustainability & accessibility challenge 1 results

. Type of data that are most
Average rating Percentage
useful to solve the challenge
Behavior of tourists 16%
Sustainability data 13%
Mobility data 13%
4 3 Tourists flow 12%
] Accessibility data 8%
Demand and offer data 8%
§at|sfact|ons 8%
%« X 1 and emotions
6%
0% 0% 7% 57% 36 Purchase habits 6%
Related industry data
Typology of tourists
14 voters 15 voters 100%

Challenge Il: Manage tourism seasonality

The challenge of managing tourisnmseasonality has to do with the importance of being able
to identify, address and mitigate the effects of the seasonal variation of waste, pollution and
natural resources consumption generated by tourism. At the same time, crowds might also
be detrimental for fragile landscapes and heritage sites. Similarly, following Covil9
pandemic, visitors are increasingly inclined to choose destinations with lower density and

able to offer safe and diversified outdoors activities.

As shown in the table, anaverage rating of 4.5 out of 5 was given to this challenge.
Correspondingly, tourist flow, behavior of tourists and mobility data  were considered

the most useful data to solve this challenge.

Table 4 Increase of tourism sustainability & accessibility challenge 2 relsi

Average rating Type of data that are most useful Percentage
to solve the challenge

Tourists flow 17%
Behavior of tourists 14%
Mobility data 14%
4 5 Sustainability data 12%
3 Typology of tourists 12%
Demand and offer data 9%
* * * * i emotions 9%
0% 8 % 0% 25 % 67 Accessibility data 5%
Purchase habits 5%
3%

Related industry data _

12 voters 13 voters 100%
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local
communities and environment

This challenge arises from the fact thait is important to ensure that tourism does not cause
harm to the nature, local environment, social and cultural wellbeing of the local residents.
Tourism services should not be stered and provided to visitors in ways that risk harming
the local environment, culture or its people. This would reduce the attractiveness of the
destination over the long term by reducing its environmental and cultural authenticity.

As shown in the table,an average rating of 4.7 out of 5 was given to this challenge.

Correspondingly,
were considered the most useful data to solve this

challenge.
Table 5 Increase of tourism sustainability & accessibility challenge 3 results
. Type of data that are most useful
Average rating Percentage

to solve the challenge
Behavior of tourists 18%
emotions 15%
4 7 12%
. Tourists flow 10%
Mobility data 10%
Sustainability data 10%
Typology of tourists 10%
0 % 0% 0% 33% 67 Purchase habits 9%
Demand and offer data 6%
Accessibility data 0%
Related industry data 0%

12 voters 12 voters 100%

Challenge 1V: Meet the demand for more sustainable tourism

A Eurobarometer survey from October 2021 indicated that 82% of Europeans are willing to
change their travel habits for more sustainable practices, including consuming locally
sourced products, reducing waste and water consumption, travkng off- season or to less
visited destinations and choosing transport options based on their ecological impact.

empowered, through more transparent information about the susainability and
environmental footprints of the destinations/tourism services.

As shown in the table, anaverage rating of 4.5 out of 5 was given to this challenge.
Correspondingly, behavior of tourists, sustainability data, and tourists flows were
considered the most useful data to solve this challenge.
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Table 6 Increase of tourism sustainability & accessibility challenge 4 results

. Type of data that are most useful to
Average rating Percentage

solve the challenge
Behavior of tourists 15%
Sustainability data 13%
Tourists flow 13%
4 5 Demand and offer data 13%
’ Mobility data 10%
Purchase habits 10%
Typology of tourists 10%
6%

0% 0% 8% 33% 58%
emotions 5%
Related industry data 5%
Accessibility data 2%
12 voters 12 voters 100%

Challenge V: Measure and reduce environmental footprint

The challenge of measuring and reducing the environmental footprint arises from the fact
that comprehensive data collection by industry and sectoral category rules development is

required to be able to compare data within a sector o

for specific tourism products and services in a transparent, nemiscriminatory manner (e.g.
considering peripheral destinationsthat need to import products). Tools and technologies
are also needed to make applying the environmental footprint method more user friendly
for SMEs. This would make the methodology accessible to them and facilitate data
collection on the environmental f

on sustainability.

As shown in the table, anaverage rating of 4.6 out of 5 was given to this challenge.
Correspondingly, behavior of tourists, sustainability data, and mobility data  were
considered the most useful data to solve this challenge.
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Table 7 Increase of tourism sustainability & accessibility challenge 5 results

. Type of data that are most useful to
Average rating Percentage

solve the challenge
Behavior of tourists 17%
Sustainability data 16%
Mobility data 14%
Tourists flow 14%
4 6 Related industry data 11%
» Purchase habits 10%
Demand and offer data 6%
Typology of tourists 5%
* * * * i Accessibility data 3%
0% 0% 8 % 23% 69 emotions 3%

13 voters 13 voters 100%

Challenge VI: Sustainable mobility

The European Green Deal calls for a 90% reduction in greenhouse gas emissions from
transport, in order for the EU to become a climateneutral economy by 2050, while also
working towards a zerc pollution ambition. To achieve this systemic change, we need to
make sustainable alternatives widely available. Accordingly, this challenge relates to the fact
that immediate actions to adapt mobility system are necessary to tackle climate change and

reduce pollution.

As shown in the table, anaverage rating of 4.4 out of 5 was given to this challenge.
Correspondingly, mobility data, behavior of tourists, and tourists flow  were considered

the most useful data to solve this challenge.

Table 8 Increase of tourismsustainability & accessibility challenge 6 results

Type of data that are most useful to
Average rating solve the challenge Percentage
Mobility data 27%
Behavior of tourists 16%
Tourists flow 16%
4 4 Sustainability data 13%
. Demand and offer data 9%
Related industry data 7%
Accessibility data 4%
* % % W Purchase habits 4%
0% 0% 8% 42 % 5C 2
Typology of tourists 2%
emotions
12 voters 12 voters 100%
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Challenge VII: Improve the supply and visibility of accessible tourism services

Development and diversification of tourism products and services aimed at ensuring equal
access to tourist destinations and cultural heritage. Accessible and inclusive tourism is a key
to helping all people participate fully in society. There are approximately 87 million people
with some form of disability in the EJ', and in 2020, 20.6% of the EU population was aged
65 or over”. It is therefore important to ensure the supply of accessible tourism facilities in
all destinationsand provide clear and accessible related information to travellers planning
and reserving their stays and activities. Moreover, based on Eurostat statistics from 2019,
35% of EU residents of 15 years or older did not make overnight trijsThe share ofolder
people not doing overnight trips was higher than younger people, and 52% of persons not
doing overnight trips mentioned financial reasons for it. Access for all to tourism could be
boosted by developing moderately priced off season accommodation and travelling
opportunities for unemployed, retired and people with low income.

As shown in the table, anaverage rating of 4.3 out of 5 was given to this challenge.
Correspondingly, mobility data, accessibility data, and demand and offer data were
considered the most useful data to solve this challenge.

Table 9 Increase of tourism sustainability & accessibility challenge 7 results

Type of data that are most useful
Average rating to solve the challenge Percentage

Mobility data 16%

Accessibility data 16%

Demand and offer data 15%

4 3 Behavior of tourists 10%

. Tourists flow 10%

Typology of tourists 10%

* % % ¥ 1 s

Related industry data 7%

0% 0% 17 % 42 % 429 Sustainability data 3%

Purchase habits 1%

emotions

12 voters 12 voters 100%

* https://ec.europa.eu/commission/presscorner/detail/en/ip 21 6568

% https://www.disability- europe.net/downloads/1046- ede- task- 2- 1- statisticat indicators- tables-
eu-silc- 2018

% https://ec.europa.eu/eurostat/statistics
explained/index.php?title=Tourism_trends_and_ageing#Nearly half of the Europeans aged 65.2B
who_did not make tourism_trips_mentioned health _reasons
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Challenges ranking

Participants were then asked torank the seven presented challenges. Accordingly, the
challenges were ranked in the following wa¥:

1. Support the growth of sustainable parameters awareness among the tourism
industry

2. Meet the demand for more sustainable tourism and reduce negative impacts of

behaviour on local communities and environment

Measure and reduce environmental footprint

Sustainable mobility

Manage tourism seasonality

Improve the supply and visibiliyy of accessible tourism services

L

Missing challenges

Participants were then asked, through an open question, to investigate whether there was
any missing challenge concerning the data purpose of the break out room, with a
corresponding rate out of 5 and the data needed to address it. Accordingly, the following
themes emerged:

Spreading a new culture of sustainability in tourist operators. Rating 4/5
Importance of relationship/influence among environmental/biodiversity indicators
and economic indicators in the tourism sector. Rating 4/5

Break out room 2: Conduct market analysis and inform decision
making

The second break out room was dedicated to the data purpose of conducting market
analysis and informing decision making. Indeed, higher availability of data and improved
data analytics capabilities allow improvements in market analysis and decisianaking. For
this specific data purpose, the project team uncovered 8 challenges: the respective findings
of each of them are illustrated below.

Challenge I: Develop effective business strategies and make investment
decisions

The challenge of developing effective business strategies and make investment decisions
arises from the fact that both private businesses and public authorities need to ground their
strategic and investment decisions on reliable information. The enhancemerof data
availability, data quality, and quality analysis are crucial for decision making. Accordingly,

** Such ranking was calculated ssigning a weight to each of the rank positions. Therefore, the highest
weight was assigned to each vote ranking the purpose as the most important {Land so on. Then,
the final ranking is based on the sum of all the products of the number of votes for aanking position
times the weight assigned to that rank position.
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the combination and interoperability of the many available data sources can help tourism
players in extracting meaningful insights, improving their sategies and the way priorities

are defined and budget allocated.

As shown in the table, anaverage rating of 4.3 out of 5 was given to this challenge.
Correspondingly, behavior of tourists, demand and offer data, and sustainability data
were considered themost useful data to solve this challenge.

Table 10 Conduct market analysis and inform decision making challenge 1 results

Type of data that are

20 voters

Average rating most useful to solve the | Percentage
challenge
Behavior of tourists 14%
Demand and offer data 12%
Sustainability data 11%
Typology of tourists 11%
4 . 3 Mobility data 9%
Tourists flow 8%
Accessibility data 8%
satisfactions and emotions 7%
5% 0% 5 % 40%  50% emotions 7%
Purchase habits 7%
Related industry data 5%
20 voters 100%

Challenge II: Monitor the flow of visitors between districts and attractions

(e.g. Venice). In the case of cities, the population of the historical city center has dre

constantly falling (e.g. Venice 70% from its peak in the 1950s), as residents move to escape
the nuisances of tourists and price increases and to conveniently make their homes available

to online vacation rentals operators, such as most notably Airbnb

effectiveness of public services, conservation of the cultural heritage (tangible and

intangible), and management of security risks. For these reasondjies and points of interest

(heritage sites, natural parks, routes etc...) need a solution to better manage the flows of
tourists. The challenge of managing large tourists flows con be also linked to specific large

events (e.g. festivals, expo...).

As shown in the table, an average rating of 4.0 out of 5 was given to this challenge.
Correspondingly,mobility data, tourists flows, and behavior of tourists

the most useful data to solve this challenge.
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Table 11 Conduct market analysis andrform decision making challenge 2 results

Type of data that are
Average rating most useful to solve the | Percentage
challenge
Mobility data 18%
Tourists flow 17%
Behavior of tourists 14%
Sustainability data 9%
4 . O satisfactions and emotions 9%
Demand and offer data 8%
emotions 8%
Purchase habits 6%
5 0 5 0 14% 36 % 41% Typology of tourists 5%
Accessibility data 5%
Related industry data 1%
22 voters 22 voters 100%

Challenge lll: Answer to the so -
travel experiences

Following the Covid 19 pandemic, there is a constantly increasing request for the hyper
personalization of the travelling experiences. Developing hypepersondized strategies
presents a critical challenge; due to this, optimizing hypeipersonalization and designing
new processes and business models takes center stage in tourism and hospitality to reach
new levels of customer service and experience through theniroduction and development

of new solutions supported in the internet of things, software interfaces, artificial intelligence
solutions, backend and front-end management tools, and other emergent business
intelligence strategies.

As shown in the table, & average rating of 3.3 out of 5 was given to this challenge.
Correspondingly,
emotions were considered the most useful data to solve this challenge.
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Table 12 Conduct market analyss and inform decision making challenge 3 results

Type of data that are
Average rating most useful to solve Percentage
the challenge

Behavior of tourists ;

Typology of tourists 17%

emotions 13%

Purchase habits 12%

3 3 Demand and offer data 9%
’ Mobility data 8%
Tourists flow 6%

* * * b| Sustainability data 5%

satisfactions and
4% 4% 52 % 30 % 8% emotions
Accessibility data
Related industry data
23 voters 23 voters 100%

Challenge 1V: Assess impacts of events and infrastructure investments

Events attracting big amounts ofattendants have positive impact on the local economy, on
the visibility and reputation of the location and on the cultural environment of the
destination. At the same time, they might have negative spillovers. For this reason, the
challenge of assessing imacts of events and infrastructure investments arises. The
challenge of assessing economic, social and environmental impact of any activity is always
increasing thanks to the 2030 Sustainable Development Goals agenda and the increasing
awareness and demandof tourists. Similar reasoning can be applied to investment in
tourism- related infrastructure (e.g. airports, streets, railways, new bus lines etc). Forecasting
impacts can help in reducing the negative spillovers.

As shown in the table, anaverage rating of 3.8 out of 5 was given to this challenge.
Correspondingly, sustainability data, mobility data, and tourists flow were considered
the most useful data to solve this challenge.
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Table 13 Conduct market analysis and inform decision making challenge 4 selts

Type of data that are
Average rating most useful to solve the | Percentage
challenge
Sustainability data ;
Mobility data 12%
Tourists flow 12%
Behavior of tourists 10%
3 8 satisfactions and
’ emotions 10%
Demand and offer data 9%
* * * * Accessibility data 9%
emotions
0% 13 % 22 % 35% 30% Purchase habits
Typology of tourists
Related industry data
23 voters 24 voters 100%

Challenge V: Crisis management

The challenge of crisis management stems from the fact that the tourisnmdustry and
supply chain can be suddenly disrupted if a dramatic event (e.g. pandemic, natural
catastrophes, terrorists attack etc) takes place. Accordingly, having updated information on
these elements can help decision making regarding risk managementdisaster
management and recovery. In a nutshell, reliable information can support the pathway
towards resilience.

As shown in the table, anaverage rating of 4.0 out of 5 was given to this challenge.
Correspondingly,mobility data, tourists flow, and relat ed industry data were considered
the most useful data to solve this challenge.
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Table 14 Conduct market analysis and inform decision making challenge 5 results

Type of data that are
Average rating most useful to solve the | Percentage
challenge

Mobility data 18%
Tourists flow 12%
Related industry data 12%
Behavior of tourists 11%
4 O emotions 10%
’ Demand and offer data 9%
Sustainability data 8%
* * * * Accessibility data 8%
Typology of tourists 5%

0% 8 % 17% 39 % 34% satisfactions and
emotions 4%

Purchase habits

23 voters 23 voters 100%

Challenge VI: Incentive collaboration among different types of stakeholders

Tourism is an industry thatinvolves a wide variety of stakeholders. For this reason, vertical
and horizontal governance are key for its success. Having information on points of

convergence between central/regional/local public authorities and private market players

can incentivize ollaboration (e.g. PPP, collaboration between central and local PA, between
private market players etc) for common purposes (e.g. tourism development strategies at
public level and partnership even with competitors at private level).

As shown in the table,an average rating of 4.3 out of 5 was given to this challenge.

Correspondingly,
emotions were considered the most useful data to solve this challenge.
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Table 15 Conduct market analysis and inform decision making challenge 5 results

Type of data that are
Average rating most useful to solve the | Percentage
challenge
Demand and offer data 16%
Tourists flow 11%
emotions 10%
Typology of tourists 10%
4 3 Mobility data 8%
. Related industry data 8%
Behavior of tourists 8%
* * * * 1 satisfactions and
emotions 8%
0% 0% 19% 30 % 50% Purchase habits 8%
Sustainability data 7%
Accessibility data 6%
26 voters 26 voters 100%

Challenge VII: Manage the tourists - residents relationship

Tourism can be an opportunity for local communities, either from an economic perspective
(increase revenues for local businesses, more business opportunities) and from a social
perspective (increased employment, increased séces innovation, exposure to different

be more than the positive ones (e.g. increase of prices for local communities, loss of places
s why the challenge of managing the touristsresidents relationship

arises. Being aware of benefits and problems might help public authorities in making
decision managing tourism in a way that maximizes the positive sides and minimize the

negative ones.
As shown in the table, anaverage rating of 4.2 out of 5 was given to this challenge.

Correspondingly,
satisfaction & emotions were considered the most useful data to solve this chadhge.
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Table 16 Conduct market analysis and inform decision making challenge 7 results

Type of data that are
Average rating most useful to solve the Percentage
challenge
satisfactions and emotions 17%
Tourists flow 13%
4 2 emotions 13%
’ Behavior of tourists 13%
Typology of tourists 10%
Mobility data 10%
Sustainability data 7%
Demand and offer data 7%
0% 0% 28% 24 % 48% Accessibility data 4%
Purchase habits 4%
Related industry data 2%
25 voters 25 voters 100%

Challenge VIII: Cultural shift regarding tourism sector data sharing

All the aforementioned challenges can be addressed through the use of data. The
availability of the data is key. For this reason, it is important that tourissmelated data

producers (and users) understand the benefits of data sharing and commit to enhance data
availability and accessibility. Indeed, at the moment, tourism industry is facing a data silos
problem, meaning that data are produced and kept at company/public authority level but

there is no data infrastructure enabling their exchange. At the same time, data
producers/holders might be afraid that sharing some kind of data could somehow result in
a damage for their organization. For this reason, they wish to keep control over their data
and decide when/how/with whom to share their data. A data space for the tourism sector

control over the data.

As shown in the table, anaverage rating of 4.1 out of 5 was given to this challenge.
Correspondingly,typology of tourists, demand and offerd ata, and related industry data

were considered the most useful data to solve this challenge.
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Table 17 Conduct market analysis and inform decision making challenge 8 results

Type of data that

Average rating are most useful to Percentage

solve the challenge

Typology of tourists

Demand and offer

data
Related industry data

Mobility data 11%
Purchase habits 9%
4 1 Tourists flow 9%
. Behavior of tourists 9%
Sustainability data 9%
* * * * & emotions 7%
Accessibility data 7%

4% 0% 25% 25%  45%
satisfactions and

emotions
24 voters 24 voters 100%

Challenges ranking

Participants were then asked to rank the six presentedhallenges. Accordingly, the
challenges were ranked in the following way:

Develop effective business strategies & make investment decisions
Monitor the flow of visitors between districts and attractions
Incentivize collaboration among differenttypes of stakeholders
Cultural shift regarding tourism sector data sharing

Assess impacts of events and infrastructure investments

Answer to the so

Manage the tourists residents relationship

Crisismanagement

© No Ok wwNPRE

Missing challenges

Participants were then asked, through an open question, to investigate whether there was
any missing challenge concerning the data purpose of the breakout room, with a
corresponding rate out of 5 and the data needed to addresst. Accordingly, the following
themes emerged:

?* Such ranking was calculated assigning a weight to each of the rank positions. Therefore, the highest

weight was assigned to each vote ranking the purpose as the most important { and so on. Then,
the final ranking is based on the sum of all the products of the number of votes for a ranking position
times the weight assigned to that rank position.
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Standardization on accommodations and other touristic resources. Ranking 4/5
Measurement of the impact of implemented policies, using long term key
performance indicators

Challenges regarding energy and resorces savings (e.g. water, food...)
Challenges related to relation between tourism and health

Break out room 3: Improvement of the interaction and engagement

of the tourist
Moderators: Danilo Bianchini from Intellera Consulting

The third breakout room was dedicated to the data purpose of improving the interaction
and engagement of the tourist, which implies the development of tourism services that are
increasingly personalized and based on a higher degree of interaction with the
customer/end user. For this specific data purpose, the project team uncovered 6 challenges:
the respective findings of each of them are illustrated below.

Challenge I: Address the demand/needs of tourists of different generations

Due to sociodemographic trends, the EU tourist sector will see demand changes in the
short, medium and long term. For example, Baby Boomers will become the oldest target
group in the coming decades, with the highest spending capacity, but with lower digital

skills than the other goups of interest. They will progressively require a set of personalized
touristic services based on a combination of health and cultural tourism. Similarly,
millennials, generations Z and Y are/will be highly digitally skilled tourists, but with lower
spending capacity than their parents. Moreover, generations Y and Z have the propensity
to remain online, and are more likely to ask for more inclusive and interconnected digital
solutions and adopt a more ethical lifestyle.

As shown in the table, anaverage rating of 3.8 out of 5 was given to this challenge.
Correspondingly,behavior of tourists, typology of tourists, and demand and offer data
were considered the most useful data to solve this challenge.
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Table 18 Improvement of the interaction and engagementof the tourist challenge 1 results

Average rating Type of data that are most Percentage
useful to solve the challenge
Behavior of tourists 17%
Typology of tourists 17%
Demand and offer data 11%
11%
3 8 Accessibility data 9%
§ Purchase habits 9%
Mobility data 8%
Touristsflow 7%
Sustainability data 5%
6 % 0% 25% 4% 25% emotions 4%
Related industry data 1%
16 voters 16 voters 100%

Challenge IlI: Develop innovative immersive and digital tourism experiences

Consistently with thesociodemographic trends described in the previous challenge, tourists
are and will always be asking more immersive and digital experiences. For example, virtual
and augmented reality services enable realike visitor experiences and might extend the
participation to tourism services before and after the travel experience. R&l in this area
could provide new innovative, sustainable and accessible forms of tourism services, with
innovative technologies that can be used to provide new ways to help preserve natal and

cultural resources at risk.
As shown in the table, anaverage rating of 3.8 out of 5 was given to this challenge.

Correspondingly,
emotions were considered the most useful da& to solve this challenge.
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Table 19- Improvement of the interaction and engagement of the tourist challenge 2 results

Type of data that are
Average rating most useful to solve Percentage
the challenge
Behavior of tourists ;
Typology of tourists 13%
emotions 13%
Demand and offer data 9%
Tourists flow 9%
3 8 Purchase habits 7%
. Accessibility data 6%
* * * * Mobility data 6%
Sustainability data 6%
0% 14 % 7% 64% 14% satisfactions and
emotions
Related industry data
14 voters 14 voters 100%
flows

This challengepertains to the fact that information regarding the amount of people actually
visiting a specific point of interest and information regarding the most crowded moments
will surely allow residents and tourists to make their visits safer and more comfortablEor
this purpose, some cities have already installed a network of devices that collect anonymous
real time data from a crowd stream by detecting Bluetooth devices. Moreover, such devices
can also transmit messages to the users, who can receive informati@amd live suggestions
regarding discounts, activities, events, or new routes for visitors, directly on their
smartphones.

As shown in the table, anaverage rating of 4.2 out of 5 was given to this challenge.
Correspondingly, mobility data, behavior of tour ists, and tourists flow were considered
the most useful data to solve this challenge.
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Table 20 Improvement of the interaction and engagement of the tourist challenge 3 results

Average rating Type of data that are most Percentage
useful to solve the challenge
Mobility data 18%
Behavior of tourists 17%
Tourists flow 17%
4 2 Accessibility data 10%
n
emotions 10%
7%
* * * * ' Typology of tourists 6%
Sustainability data 6%
0% 6% 18% 25% 50 Purchase habits 5%
Demand and offer data
Related industry data
16 voters 16 voters 100%

Challenge 1V: Manage online reputation and leverage on

often publish online information regarding their s
which can of course improve or damage tourism stakeholders. The sentiment analysis

based on the Natural language processing (NLP} permits to measure the level of

satisfaction expressed online regarding a service,
own reputation can help in designing strategies on how to engage the customers and

improve their satisfaction.

As shown in the table, anaverage rating of 4.1 out of 5 was given to this challenge.

Correspondingly,
emotions, and behavior of tourists were considered the most useful data to solve this

challenge.
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Table 21- Improvement of the interaction and engagement of the tourist challenge 4results

. Type of data that are most
Average rating Percentage
useful to solve the challenge

Touri 21%
emotions 18%
Behavior of tourists 12%
4 1 Typology of tourists 12%
’ Demand and offer data 11%
0% 13 % 6% 38%  44% Accessibility data 8%
Purchase habits 6%
Tourists flow 5%
Sustainability data 5%
Mobility data 3%
Related industry data 0%

16 voters 17 voters 100%

Challenge V: Reach potential clients without being fully dependent on OTAs

Nowadays tourists are able to choose, configure and assemble a hightyistomized journey,
instead of asking for a package from a travel agent or a website. They reduced the use of
intermediation channels if they do not provide a higher added value than an online website.
Together with the raise of cashless payments, this poess incentivized the use of online
intermediaries, highlighting the need to compare or aggregate tourism supply (e.g. online
travel agencies or OTAs search engines, and price comparison platforms). On one side,
these intermediaries give visibility to

potential clients, on the other side, they are so widespread that it is extremely difficult for
players to reach clients without referring to such platforms. Additionally, these platforms
generate large amaints of data that put them in an always privileged position. Data
availability could help tourism stakeholders (HORECA in particular) in finding ways to reach

(potential) clients without using OTAs.

As shown in the table, anaverage rating of 4.4 out of 5 was given to this challenge.
Correspondingly,demand and offer data, behavior of tourists, and typology of tourists
were considered the most useful data to solve this challenge.
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Table 22 Improvement of the interaction and engagement of thetourist challenge 5 results

. Type of data that are most
Average rating Percentage
useful to solve the challenge

Demand and offer data 19%

Behavior of tourists 17%

Typology of tourists 17%

4 4 Purchase habits 17%
. Related industry data 9%
7%
Accessibility data 4%
Sustainability data 4%
0% 0% 18% 29%  53% Tourists flow 3%
Mobility data 3%
emotions 0%

17 voters 17 voters 100%

Challenge VI: Create and manage a relation with tourists

A lot of effort is required especially by small tourism businesses to attract new customers.
It makes sense then toconsider the potential for stimulating repeat visits and/or referrals
from them, because it can a more efficient use of scarce resources to stay in touch with
previous customers than to spend on advertising to attract a continual stream of new ones.
CRM loyalty programs that provide economic incentives have a positive effect on customer
retention and market share. A small increase in the number of loyal customers can result in
reduced marketing costs, increased sales, and higher profits. While traditionatgmotional
activities are necessary to attract new customers, there are opportunities for (especially)
small tourism businesses to supplement these with initiatives to increase loyalty.

As shown in the table, anaverage rating of 3.8 out of 5 was given to this challenge.
Correspondingly, purchase habits, behavior of tourists, and typology of tourists  were
considered the most useful data to solve this challenge.
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Table 23 Improvement of the interaction and engagement of the tourist challenge 6 results

. Type of data that are most
Average rating Percentage
useful to solve the challenge
Purchase habits 20%
Behavior of tourists 19%
Typology of tourists 17%
3.8
o Demand and offer data 11%
Accessibility data 5%
* * * * emotions 5%
Mobility data 3%
0% 0% 38% 38% 23% -
Tourists flow
Sustainability data
Related industry data
13 voters 13 voters 100%

Challenges ranking

Participants were then asked to rank the six presenteathallenges. Accordingly, the
challenges were ranked in the following way:

Reach potential clients without being fully dependent on OTAs
Address the demand/needs of tourists of diffeent generations
Create and manage a relation with tourists

ok wnNE

Develop innovative immersive and digital tourism experiences

Missing challenges

Participants were then asked, through an opemuestion, to investigate whether there was
any missing challenge concerning the data purpose of the breakout room, with a
corresponding rate out of 5 and the data needed to address it. Accordingly, the following
themes emerged:

Balance touristsrelated com
with their (possible) desire not to be overwhelmed by lot of information
Break out room 4: Improvement of planning and operations of the

tourism service
Moderators.: Marco Codastefano from Intellera Cosulting

% Such ranking was calculated assigning a weight to each of the rank positions. Therefotiee highest
weight was assigned to each vote ranking the purpose as the most important {Land so on. Then,
the final ranking is based on the sum of all the products of the number of votes for a ranking position
times the weight assigned to that rank paition.

’DATES Funded by

the European Union

68 | 74



DATES: European Data Space for Tourism
Deliverable D2.2 Analysis of gaps and ovenis

The fourth break out room was dedicated to the data purpose of improving the planning
and operations of the tourism service. This implies that understanding, and possibly
predicting tourism patterns through data con help to improve the overall effciency and
competitiveness of the tourism ecosystem. For this specific data purpose, the project team
uncovered 5 challenges: the respective findings of each of them are illustrated below.

Challenge I: Understand and better forecast the tourism flow

The challenge of understanding and better forecasting the tourism flow relates to the fact
that tourism enterprises are facing growing uncertainty. They will need to collect as much
data as possible to cover the gaps in the decisiormaking process. A key factoto boost
competitiveness is to make better and more innovative use of data, so that operators are
able to anticipate demand for their services, analyze customer profiles and business trends,
and ultimately provide a better customer experience.

As shown h the table, an average rating of 4.6 out of 5 was given to this challenge.
Correspondingly, tourist flow, behavior of tourists, and mobility data  were considered
the most useful data to solve this challenge.

Table 24 Improvement of planning and operations of the tourism service challenge 1 results

Average rating Type of data that are most Percentage
useful to solve the challenge
Tourists flow 14%
Behavior of tourists 12%
Mobility data 12%
4 6 Demand and offer data 10%
. emotions 10%
Purchase habits 10%
0% 0% 0% 35 % 65% and emotions 9%
Accessibility data 8%
Sustainability data 7%
Typology of tourists 7%
Related industry data 4%
17 voters 17 voters 100%

Challenge Il: Manage seasonality in the tourism sector

Seasonality of demand is generally considered one of the major challenges in the tourism
business. Destinations with high fluctuations in seasonality often face various challenges,
such as overcrowding, high prices, inadequate infrastructure in peak seasgras well as a
lack of services and job opportunities in shoulder and low seasons. Accordingly, seasonality
is a measurable feature with significant economic and social impacts. Understanding the
main characteristics can help to modify its occurrence.
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As shown in the table, anaverage rating of 4.3 out of 5 was given to this challenge.
Correspondingly, behavior of tourists, demand and offer data, and typology of tourists

were considered the most useful data to solve this challenge.

Table 25 Improvement of planning and operations of the tourism service challenge 2 results

Average rating Type of data that are most Percentage
useful to solve the challenge
Behavior of tourists 16%
Demand and offer data 14%
Typology of tourists 12%
4 3 Tourists flow 11%
. 10%
Sustainability data 10%
Purchase habits 9%
0% 0% 15% 42%  42% emg'uons 8%
Mobility data 5%
Accessibility data 2%
Related industry data 2%
19 voters 19 voters 100%

Challenge Ill: Manage and reduce overcrowding of sites and services

Depending on the type of destination and characteristics of its attractions, tourism flows
can present more or less clear or recurring patterns such in relation to seasonal attractions

or specific landmark/sites. It is important to create innovative touism services that manage

tourism flows based on real time data (e.g. crowd management at attractions). Data driven
destination management tools, practices and technologies are needed to boost the
sustainability of tourist destinations and reduce overcrowalg of sites and services.

As shown in the table, anaverage rating of 4.0 out of 5 was given to this challenge.

Correspondingly,
emotions were considered the most useful data to sale this challenge.
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Table 26 Improvement of planning and operations of the tourism service challenge 3 results

Type of data that are most
Percentage
useful to solve the challenge

Behavior of tourists
Tourists flow
4 O emotions 12%
o Mobility data 12%

Average rating

Demand and offer data 11%

* * * * Typology of tourists 9%
satisfaction & emotions 9%

0% 5 0 220 38%  33% Sustainability d_ata 9%
Purchase habits 4%

Accessibility data 4%

Related industry data
18 voters 18 voters 100%

Challenge 1V: Multimodal ticketing ~ smart mobility

This challenge arises from the fact that in the transportation sector, tracking and identifying
tourists will become increasingly important. The technologies for controlling mobility and
access will be key in this aspect. Digitalization of the tourism ecgstem makes it increasingly
easy to find and book journey tickets online. However, this is not easy if the doeto- door
trip requires multimodal transport, for example combining air, train and local transport. The
digital transformation of the transport and mobility sector requires further efforts related to
data availability, access and exchange.

Table 27 Improvement of planning and operations of the tourism service challenge 4 results

. Type of data that are most
Average rating Percentage
useful to solve the challenge
Mobility data [ 14% |
Behavior of tourists 12%
Demand and offer data 12%
Accessibility data 12%
4 . 1 Tourists flow 11%
Typology of tourists 9%
Purchase habits 9%
* & * % T
Sustainability data 6%
0% 11% 16% 22% 50
emotions
Related industry data
18 voters 18 voters 100%
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As shown in the table, anaverage rating of 4.1 out of 5 was given to this challenge.
Correspondingly, mobility data, behavior of tourists, and demand and offer data  were

considered the most useful data to solve this challenge.

the fact that user generated content is an important data source to explore tourist
satisfaction and understand how to improve guest experience, competitive positning and
marketing activities. The analysis of these data allows to understand tourist behavior in a
view to developing travel recommendation systems and improve marketing activities, with
a view of improving overall efficiency and competitiveness of théourism ecosystem.

As shown in the table, anaverage rating of 3.9 out of 5 was given to this challenge.

Correspondingly,
were considered the most useful data to solve

this challenge.

Table 28 Improvement of planning and operations of the tourism service challenge 5 restd

. Type of data that are most
Average rating Percentage
useful to solve the challenge
22%
Behavior of tourists 20%
3 9 emotions 14%
] Typology of tourists 14%
Demand and offer data 12%
Accessibility data 7%
Tourists flow 5%
Purchase habits 5%
5% 11% 5% 8%  38% Related industry data 2%
Mobility data 0%
Sustainability data 0%
18 voters 17 voters 100%

Challenges ranking

Participants were then asked to rank the five presented challenges. Accordingly, the
challenges were ranked in the following way:

1. Understand and better forecast the tourism flow
2. Manage seasonality in tourism sector
3. Manage and reduce overcrowding of sites and services

#" Such ranking was calculated assigning a weight to each of the rank positions. Therefore, the highest

weight was assigned to each vote ranking the purpose as the most important {Land so on. Then,
the final ranking is based on the sum of all tie products of the number of votes for a ranking position

times the weight assigned to that rank position.
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4.
5. Multimodal ticketing smart mobility

Missing challenges

Participants were then asked, through an open question, to investigate whether there was
any missing challenge concerning the data purpose of the breakout room, with a
corresponding rate out of 5 and the data needed to address it. Accordingly, the following
themes emerged:

Need to inform all visitors and local residents about (temporary) closures of
infrastructure (e.g. sights, hiking tracks, cycling routes, wildlife areas, avalanche
danger zones...) lefore they come to closed locations and need to change plans on
the spot. Rating 5/5

Need to consider weather data for the improvement of planning and operations of
tourism services
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.

As mentioned above, the team will use the evidence collected from the workshop for
defining the use cases of the European data space for tourism. More specifically, starting
from the challenges with the highest priority, the Team will carry out desk reseen and will
organize a workshop (inMarch) to develop and discuss the use cases.

Such use cases will also be at the base of defining the data space technical and governance
requirements. Consultations related to these topics will take place in theipcoming
months .
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