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1. Introduction  

The project ESSnet Big Data II aims at continuing the preparation of the ESS for integration of big data 

sources into the production of official statistics. Considering the nature and diversity of big data 

sources, this objective requires exploring the possibilities of using these sources as well as dealing with 

arising difficulties. Therefore, the project ESSnet Big Data II consists of three tracks: 

1. Implementation projects. 

2. New pilot projects. 

3. Preparing for trusted smart statistics. 

One of the pilot projects is the workpackage J - “Innovative tourism statistics” (WPJ). Its principal 

purpose is to address the needs of a conceptual framework and setting up a smart pilot Tourism 

Information System that will support statistical production in the field of tourism by integrating 

various big data sources with administrative registers and statistical databases using innovative 

statistical methods. 

The first physical meeting of the WPJ was held on 8th of July 2019 in Rzeszów, Poland. The objective of 

the Milestone JM1 Report on the WP meeting min 2019 is to discuss all the activities and issues raised 

during the meeting. 

The meeting started at 9:30, as planned according to the agenda (see Annex 1). Marek Cierpiał-Wolan, 

in the role of the workpackage J leader, welcomed all participants (participants list – see annex 2) and 

asked for a round table presentation of participants. Later he gave a short speech, where he presented 

Statistical Office in Rzeszów, its tasks and the organization of tourism statistics in Poland.  

2. Introduction to the meeting  
                (PL: Marek Cierpiał-Wolan) 

The leader of the package reminded participants of the main and specific objectives of the WPJ, i.e.: 

 Main objective: Development of a conceptual framework and setting up a smart pilot Tourism 

Information System. 

 Specific objectives: 

o Identification and evaluation of availability and quality of big data obtained with the 

use of various methods. 

o Developing methods of combining data and spatial-temporal disaggregation of those 

data. 

o Recommending which of the identified and improved data sources might be useful in 

producing good quality tourism estimates. 

o Recommending how to set up a smart and robust prototype of Tourism Information 

System.  

Work progress as well as deliverables and milestones were also reviewed (see Annex 3 Schedule 

overview). This mostly concentrated on the report J1 ESSnet Methods for webscraping, data 

processing and analyses, where the leader talked on the Review Board comments and suggestions. 

The last point that Marek dealt with were the expected results of the meeting: 

1. to share updates on work in progress, 

2. to improve the flow model for WPJ, 
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3. to work out the strategy for using external data, 

4. to assess the universal web scraping tool, 

5. to present the first results of combining and disaggregating of data, 

6. to show first results of flash estimates related to tourism statistics, 

7. to agree roles and develop a plan for activities for deliverable J2. 

3. Brief summary of work in the field of data inventory and source 

characteristics 
                (PL: Dorota Jasiukiewicz, BG, PT) 

Dorota Jasiukiewicz (PL) presented briefly the scope of work carried out by partner countries in the 

frame of task 1b - Inventory of data sources from external data administrators. She reminded that the 

inventory of the existing and potential data sources has been discussed on every e-meeting (WebEx) 

and presented a summary of the work carried out in this area up to now: 

 all WPJ country-partners provided an overview of the existing and potential national data 

sources that eventually could be useful for the purposes of WPJ implementation, 

 the Polish team collected and catalogued information on available sources provided by the WPJ 

partner countries. 

On the basis of the countries’ overview some tables were compiled: for each partner country, by the 

type of source, by thematic areas and by usefulness of the data source for estimating the demand and 

supply side of tourism. Looking at the number of data sources indicated by particular countries and 

considering their nature and availability it could be noticed that: 

 the number of data sources indicated for potential use ranged from 6 to 45. The largest number 

of sources has been indicated by the Netherlands, which in addition to completing the standard 

table, sent also its own diagram/scheme, including a comprehensive review of data sources for 

potential use in tourism statistics, including administrative data and big data sources,  

 the division into external and internal data sources has shown that if surveys indicated as 

internal and surveys carried out  in accordance with Regulation 692 (even though they are 

external sources) are excluded, the number of potential data sources that can be used as 

additional in tourism statistics will drop significantly. In addition, taking into consideration only 

available external sources that can be used for the WPJ purposes, much fewer sources 

comparing to all indicated by country partners will remain. 

Dorota reminded participants that Bulgaria (responsible for task 1b) has developed a short report on 

this inventory, including additional information and some explanation on data sources received from 

partner countries. She also stated that WPJ team cannot however, forget about statistical surveys, 

which are carried out in partner countries, which still constitute a main source of comparable data on 

capacity and occupancy of tourist accommodation establishments as well as on the number of 

tourists, their trips and expenditure. The table containing basic information on the surveys in the field 

of tourism in partner countries was then presented as an introduction to the discussion and 

knowledge sharing by the participants on the surveys, methods and most of all experience in the use 

of external data sources in their countries.  
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4. Discussion on external data sources  
                (all participants) 

The use of external data sources is not yet common in European countries. The most advanced work 

in this respect is already carried out in the Netherlands. Shirley Ortega-Azurduy (NL) informed that 

Statistics Netherlands has already identified external data sources and now is at the stage of a practical 

approach to the use of web scrapping data. They web scrap data from Booking.com and Airbnb 

websites, not only for updating accommodation register purposes but also for estimating the number 

of visitors and nights spent. Currently they are working on solving problems with combining/matching 

these data with geolocation data - longitude and latitude. Moreover, they also use the administrative 

register of addresses/buildings updated every month both for updating the list of accommodation 

establishments and to get information on activity of those newly registered. Statistics Netherlands is 

also working on the use of data from mobile phone operators, but so far only within the pilot.  

Representative of Hesse (DE) Tobias Gramlich informed that in Germany data from web scraping are 

currently used for checking sampling frame for accommodation statistics, as well as there are many 

contacts with organizations connected with tourism to check the population for accommodation 

statistics. Hesse has just also started conducted a pilot related to usage of data from mobile phone 

operators in order to supplement tourism demand side statistics.  

In Bulgaria tourism statistics use administrative data from Ministry of Transport and Ministry of 

Interior. These are long-term sources. The BNSI is also negotiating with Ministry of Tourism to get an 

access to National Tourism Registration System and Unified Touristic Information System which up to 

now are not accessible for statistics. Galya Stateva (BG) expressed the opinion that the usage of data 

from internet portals using web scraping methods developed during the WPJ implementation is 

optimistic and promising- these data will be used for some benchmarking of the data from surveys.  

Italian tourism statistics uses external data from Bank of Italy for comparisons in the area of inbound 

tourism (Bank of Italy carries out international passenger surveys) while ISTAT carries out demand side 

survey in households for outbound tourism.  Mascia di Torrice (IT) mentioned that inventory of 

external data sources which possibly can be used for tourism statistics was very inspiring and 

underlined that Big Data sources can significantly raise the quality of tourism survey data, especially 

those derived from traditional sample survey. She also mentioned on very interesting experimental 

calculations of Italian colleagues to establish “touristic pressure” in some areas, based on external 

data on water consumption (such data source is also planned to be used in the WPJ implementation). 

For evaluation of the phenomena they multiplied capital consumption of water of residents through 

the number of nights spent derived from supply side survey. 

Statistical Office of Slovakia is currently working on the use of external data sources in tourism 

statistics. Boris Frankovic (SK) reported that the negotiations with the company analysing mobile 

phone data as well as with the biggest mobile phone operator in Slovakia to get an access to data (or 

at least a template of data) are carried out. Moreover, they are in the process arrangements with 

Bratislava Tourist Board on the availability of information on Bratislava Tourist Cards.  

In Portugal and Greece, external sources in the tourism statistic are not yet used. Rui Alves from 

Statistics Portugal informed however, that an inventory of available administrative data sources with 

potential to be used for official statistics, including tourism, is carried out in his country. Currently they 

started small experiment/piloting to use some of administrative data sources, mainly social security 
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sources for other than tourism domains but in the future the use administrative data sources for 

tourism statistics is also planned. Referring to the presented by the PL table Rui Alves added that in 

the case of accommodation statistics they collect only data on facilities with 10 or more beds. They 

try to find an alternative source of information (instead of carrying surveys) about small (having up to 

10 bed places) establishments and asked other participants on sharing experience on data collection 

from such establishments in their countries. 

In Greece traditional sources (surveys) are used for the production of tourism statistics. Dimitrios 

Stamou (EL) informed that up to now they have no experience on using external data.  Participation 

in the WPJ implementation is expected to give the opportunity to explore new (external) data sources 

and develop new methods for complementing existing official tourism statistics based on enhanced 

data.  

5. Flow model for WPJ  
                (PL: Katarzyna Kapica, Łukasz Zadorożny) 

Next the leader gave the floor to Katarzyna Kapica and Łukasz Zadorożny, who presented the flow 

model of WPJ (see Annex 4: Flow model for WPJ). The flow model is built with regard to supply and 

demand side of tourism.  

Supply side of tourism is divided into three blocks: 

1. Survey on tourist accommodation base 

2. Web scraping 

3. External data 

Survey on accommodation base is conducted in all countries of EU. During the presentation of Dorota 

Jasiukiewicz the details of surveys conducted in countries of workpackage J were discussed. Web 

scraping of two portals (booking.com and hotels.com) related to accommodation base has already 

started, therefore Kate only reminded the participants of the chosen variables. 

When it comes to external data, register of non-categorized tourist accommodation establishments 

was explained. This register consists of establishments having less than 10 bed places and is updated 

on a monthly basis. 

The demand side of tourism is divided into five blocks: 

1. Survey on participation of residents in trips 

2. Survey on trips made by foreigners 

3. Border traffic survey 

4. Web scraping 

5. External data 

Similarly to the survey on accommodation base, first two surveys are conducted in in all countries of 

EU.  Due to the location of Poland in Europe, the border of Poland is also the external border of 

European Union, therefore there are a lot of data sources related to the situation at borders. First of 

them is Border traffic survey, that gives information on the number of persons in the car, type of car 

and the destination.  

For External data sources, in 2015, the Statistical Office in Rzeszów established cooperation with Die 

Bundesanstalt für Straßenwesen (BASt), which use traffic sensors to monitor the traffic on the Polish-

German border. Statistical Office in Rzeszów receive annual data from this institution.  
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In that case we have also established cooperation with Land Saxony, from which we receive data on 

the average number of vehicle divided into traffic direction and vehicle type. The data comes from 6 

measurement points located at the Polish-German border - one point is placed on the motorway, the 

other five on the national roads of Saxony.  

In 2017, the Statistical Office in Rzeszów also established cooperation with the Lithuanian Research 

Institute of Roads and Transport (Kelių ir transporto tyrimo institutas (KTTI)) in order to obtain data 

on vehicle traffic on sections of roads located near the former border crossing – Budzisko (Poland-

Lithuania). The data contain information about the average daily traffic in the direction of Lithuania 

and Poland divided into light and heavy vehicles. Statistical Office in Rzeszów receive data from 

Lithuania quarterly.  

Additionally, Polish Border Guard provides information on number of border crossings and number of 

cars from the borders with Ukraine, Belarus and Russia.  

Since July 2019 new source of data will be available for Statistical Office in Rzeszów, i.e. Automatic 

Number Plate Recognition System, which is an automatic reading of vehicle license plate in real time. 

It is located on the external and internal borders of EU and on a main transport routes. The Statistical 

Office in Rzeszów receive data from the Automatic Number Plate Recognition System from the 

Customs Service. Łukasz Zadorożny said that it is a system for recognizing license plate numbers of 

vehicles. The first batch of data contains information from the Russian, Ukrainian, Belarusian and 

Lithuanian borders. In the future the Statistical Office in Rzeszów will receive data from German, Czech 

and Slovakia, as well as from sea ports in Gdynia and Gdańsk. The agreement between The Statistical 

Office in Rzeszów and Customs Service obliges the Custom Service to provide hourly frequency data. 

At the end web scraping sources were discussed. For expenses the following websites were chosen:  

 Accommodation: Booking.com, Hotels.com 

 Food and beverages: Tripadvisor.com 

 Transport: Booking.com, Skyscanner.net 

 Other expenses: 365tickets.com 

When it comes to trips of tourists the following websites will be web scraped: Skyscanner.net, 

Booking.com and Seatguru.com. During the meeting all the variables form each website were also 

presented and their importance discussed.  

All the discussed sources of data related to tourism statistics will undergo a treatment with Statistical 

methods. The applied methods on a macro scale will: 

1. Improve the completeness of tourist accommodation base 

2. Perform spatial disaggregation of data on tourist accommodation base (LAU) 

3. Present flash estimates of the use of tourist accommodation base 

4. Improve the quality of data on trips 

5. Improve the quality of tourist’s expenses data 

6. Improve satellite accounts 

Whereas on a micro scale the methods will estimate: 

1. City tourism 

2. Event related tourism 

3. Tourism potential 
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4. Tourism attractiveness  

Those methods were discussed during the meeting with a presentation of Sebastian Wójcik Combining 

and disaggregating data – implemented methods and first results.    

6. Universal web scraping tool  
                (PL: Piotr Szlachta, Jarosław Szkoła) 

After analysis of web scraping of different portals the Polish team wanted to prepare a more universal 

tool for extracting data from internet portals. Jarosław Szkoła (PL) presented a new solution simulating 

user’s behaviour while browsing and containing a visual scrap modeller (VSM). 

New solution is built using open-source libraries and does not require any additional applications 

installed to work. 

Next Jarosław presented the tool in practice, configuring application from scratch to download sample 

data from chosen portal. Jarosław described the process of creating which is based on assigning 

appropriate actions to nodes. In addition, the visual scrap modeller allows creation of loops, 

downloading data from various portals in one process and analysis quality of the data. 

The presented solution does not require much programming knowledge to prepare the entire process 

while significantly reducing the time to preparing web scraping process. 

 

7. Experiences and effects of web scraping work 
                (all participants) 

Piotr Szlachta (PL) presented model for extracting data from portals using the new solution. He 

presented a method of extracting flight data from major European airports, including direct and 
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indirect flights. The skyscanner.net website allows to set the final destination to “Everywhere” so that 

we get all the connections from the airport. However, the site does not contain information about the 

flight number and type of aircraft used, so the data obtained from the skyscanner.net portal will be 

used as a dictionary of destination airports. The next step is to extract flight booking data from 

booking.com. Information on the flight number, flight time, stopovers, prices and type of aircraft will 

be obtained from the site. The final stage is extracting data from pages containing information about 

the model of the aircraft and the number of seats. The whole process based on 3 web portals will be 

prepared as one process using a new tool and will allow to obtain complete flight data that will be 

used to connect them with other sources used in tourism. 

Next numerous partners (IT, NL) mentioned that the script prepared for extracting data from 

hotels.com is working very well but there are some problems with booking.com script. Unfortunately 

the main problem is data limit set by portal developers to show only 1000 results per search. Only 

solution that can be used for now is using additional filters that can be set in script. Galia Stateva (BG) 

mentioned that all scripts are working for Bulgaria but WPJ should include ESS web-scraping policy1 

guidelines prepared by WPC in every web scraping script. 

8. Combining and disaggregating data - implemented methods and 

first results  
                (PL: Sebastian Wójcik, Jarosław Napora, all participants) 

Sebastian Wójcik (PL) presented motivation and aim of spatial disaggregation of tourist 

accommodation establishment data. Implemented procedure was explained step-by-step. Remarks 

and discussion on procedure: 

 Current web scraping query setup for Hotels.com might be relevant to the number of 

establishments but for the bed-places 

 Bed-places might be examined by setting 1-10 adults in a query but some methods need to 

be used for further classification. Some establishments may have at least 10 bed-places but 

on the portal only part of rooms are available as well as some rooms may be already booked 

 Database linkage by postal code and address has been already examined by Netherlands and 

Germany. In their experience 20%-30% of establishments from portal can be matched to 

establishments in statistical frame 

 Dividing street’s name from building number can be used for probabilistic matching 

Preliminary results of linking statistical frame to scraped data were presented. Spatial distribution of 

under-coverage varies significantly between regions. 

Regions of Poland Hotels.com 
Objects not included 

in the frame 
Under-coverage 

dolnośląskie 426 130 9% 

kujawsko-pomorskie 83 12 2% 

lubelskie 65 21 3% 

                                                           
1 https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/images/0/0a/WPC_ESS_webscraping_policy_template.pdf 
 

https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/images/0/0a/WPC_ESS_webscraping_policy_template.pdf
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lubuskie 26 1 0% 

łódzkie 74 25 5% 

małopolskie 1140 529 20% 

mazowieckie 1306 1078 58% 

opolskie 17 2 1% 

podkarpackie 68 19 2% 

podlaskie 92 67 14% 

pomorskie 821 472 19% 

śląskie 167 36 4% 

świętokrzyskie 42 9 3% 

warmińsko-mazurskie 84 6 1% 

wielkopolskie 241 143 15% 

zachodniopomorskie 459 56 3% 

9. Implementation of flash estimates in the field of tourism  
                (PL: Sebastian Wójcik, Jarosław Napora, all participants) 

Sebastian Wójcik (PL) presented idea of data sources combining to obtain city tourism and event 

related tourism statistics. Most of the work package participants have data sources relevant to traffic 

estimation. Proposed method of estimating tourism related traffic was presented based on seasonal 

decomposition of Average Annual Daily Traffic data. 

 

Remarks and discussion on procedure: 

 Seasonal decomposition should work well with high frequency data. Monthly data – which 

available for the most of countries – may not be sufficient for city tourism estimation, 

definitely not for event related tourism estimation 

 Scraped data pertaining to expenses is just a snapshot  

 There was no clear statement how to use scraped data pertaining to tourist expenses 
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10. Next steps, any remaining issues and closing  
                (PL: Marek Cierpiał-Wolan, all participants) 

Marek Cierpiał-Wolan reminded the participants of the upcoming report Interim technical report 

showing the preliminary results and a general description of the methods used, that has to be prepared 

before 30th September 2019. The team discussed and agreed on a preliminary layout of the report: 

• flow model and its operationalisation,  

• original method for web scraping,  

• methodology for combining data and spatial-temporal disaggregation data, 

• case studies in all countries involved in projects including SWOT analysis of applied methods. 

Piotr Szlachta presented shortly the model of the main objective of the project i.e. model of the 

prototype of Tourism Information System. 

 
 

This model is a natural consequence of the Flow Model of WPJ. The goal is to make it extremely 

universal so each country can decide on how much details it should include. The prototype will need 

at least 6 months of web scraped data to be tested. Collected data will then be analysed and combined 

by the script already prepared by Sebastian Wójcik.  

11. Meeting conclusions and actions 
 Reports on the gathering of data from web scraping procedures, (regularly, starting from next 

week) (including technical reports generated automatically).  

 All of the countries will scrap data with the currently used query. 

 Poland will provide R-script to serve as an example for standardizing postal codes and 

addresses as well as for data linkage. 

 Basket of goods and services can be a solution if it can be created properly for the tourist 

purpose. 

 Poland will provide R-script to serve as an example for seasonal decomposition of traffic data 

 Project’s participants will enquire and explore traffic related data sources. 
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 Supplementing the flow model with a list of variables for each thematic area (end of August). 

 Variable characteristics (end of September implementation 1.c) (Portugal should prepare a 

short theoretical report on max 3 pages). 
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PROGRAMME 

9.00 – 9.15 Welcome, introduction to the meeting  

(PL: Marek Cierpiał-Wolan) 

9.15 – 9.35 Brief summary of work in the field of data inventory and source characteristics  

(PL: Dorota Jasiukiewicz, BG, PT) 

9.35 – 9.45 Flow model for WPJ  

(PL: Katarzyna Kapica, Łukasz Zadorożny) 

9.45 – 10.15 Discussion on external data sources  

(all participants) 

10.15 – 10.45 Coffee break 

10.45 – 11.00 Universal web scraping tool  

(PL: Piotr Szlachta, Jarosław Szkoła) 

11.00 – 11.30 Experiences and effects of web scraping work  

(all participants) 

11.30 – 13.00 Combining and disaggregating data - implemented methods and first results  

(PL: Sebastian Wójcik, Jarosław Napora, all participants) 

13.00 – 14.30 Lunch break 

14.30 – 15.00 Implementation of flash estimates in the field of tourism  

(PL: Sebastian Wójcik, Jarosław Napora, all participants) 

15.00 – 16.00 Next steps, any remaining issues and closing  

(PL: Marek Cierpiał-Wolan, all participants) 

19.00 Social meeting in town 
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Annex 4: Flow model for WPJ                                           



 


