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Glossary 
 

 
Name/abbreviation 

 

 
Explanation 

BDAR Big Data Action Plan and Roadmap 
 

FPA Framework Partnership Agreement 
 

SGA Specific Grant Agreement 
 

ESSnet A network of several European Statistical System (ESS) aimed at providing 
results that will be beneficial to the whole ESS. 
 

ESSC European Statistical System Committee. The task of the Committee is to 
"provide professional guidance to the ESS for developing, producing and 
disseminating European statistics" (article 7 of the Regulation). 
 

ESS European Statistical System. This is the partnership between the Community 
statistical authority, which is the Commission (Eurostat), and the national 
statistical institutes (NSIs) and other national authorities responsible in each 
Member State for the development, production and dissemination of 
European statistics. 
 

WP Work package 
 

GDDKiA the General Directorate of National Roads and Motorways in Poland 
 

GUS   Statistics Poland 
 

CBS Statistics Netherlands 
 

CSO Statistics Ireland 
 

ONS Statistics UK 
 

BD Big Data 
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1. Background 
 

1.1. ESSnet Big Data 
 

The ESSnet BIG DATA is part of the Big Data Action Plan and Roadmap 1.06 and it was agreed to 

integrate it into the ESS Vision 2020 portfolio. The related business case Big Data received the 

support of the ESSC at its meeting on 20 June 2015 in Luxemburg. 

The overall objective of the project is to prepare the ESS for integration of Big Data sources into 

the production of official statistics. The award criteria mentioned that the project has to focus on 

running pilot projects exploring the potential of selected Big Data sources for producing or 

contributing to the production of official statistics. The aim of these pilots is to undertake concrete 

action in the domain of Big Data and obtain hands-on experience in the use of Big Data for official 

statistics. 

Taking into account these objectives, this ESSnet is meant to go from exploration to exploitation 

of Big Data for official statistics. This shows the difference of this European-funded international Big 

Data project compared to more scientific and policy-making projects in the domain of Big Data. It 

also clarifies the choices of activities which are included or not included in this ESSnet. The on-going  

SGA-1 covers the first phase of the realisation of these objectives, while the SGA-2 will go further. 

A consortium of 22 partners, consisting of 20 National Statistical Institutes and 2 Statistical 

Authorities has been formed in September 2015 to meet the objectives of the project. According to 

the Framework Partnership Agreement between the consortium and Eurostat, the project runs 

between February 2016 and May 2018. 

 

1.2. WP7 work areas 
 

The aim of this pilot is to investigate how a combination of Big Data sources and existing official 

statistical data can be used to improve current statistics and create new statistics in statistical 

domains. The work package focusses on the statistical domains: Population, Tourism/border 

crossings, and Agriculture. Currently, WP focuses on the selection of sources. Afterwards, (under 

SGA-2) the work package team will describe the data collection, data linking, data processing, and 

methodological aspects when combining data in statistical domains. 

General tasks of the WP7: 

 

Data access (SGA-1) 

Data feasibility (SGA-1) 

Data combination (SGA-2) 

Summary plus future perspectives (SGA-2) 
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WP7 is carried out now by representatives of four ESSnet Big Data partners: GUS (Statistics 

Poland) which is leading WP7, CBS (Statistics Netherlands), CSO (Statistics Ireland) and ONS (Statistics 

UK).  

2. Domains characteristics  
 

2.1. Population 
 

Population is one of the few areas that have been subjected to statistical surveys in many areas. 

There are quantitative aspects like composition, density, distribution, growth, movement, size, and 

structure of the population. At the other end of the spectrum there are qualitative aspects (the 

sociological factors) such as education quality, crime, development, diet and nutrition, race, social 

class, wealth, well being. A potential data source in these areas could be Big Data. Data enriched 

from various sources with additional details, as compared to what traditional systems offered, can 

deliver relevant, timely insights. The wide usage of social media in everyday life has made the world a 

close-knit circle. Social media opens up possibilities to present over time the moods of people 

associated with the public events and people satisfaction. 

 Currently, they are registered with the growing number of electronic devices whereby they are 

available on a computer network (the Internet). For example, data published by the internet user’s 

allows, the diagnosis of social moods. Arguably, this data combines subjective opinion and 

expectations concerning the quality of life in the country. They are formed by individual and 

environmental standards and aspirations and to some extent correspond to objective indicators 

describing the socio-economic reality of life in the country. Although these are subjective sources, 

the emotion in the specific moment exists as an objective phenomenon and includes the potential to 

impact on the course of social and economic processes in real time. 

Monitoring the social atmosphere on-line can be a useful tool for testing and comparing the 

level of both seasonally, and internationally. Internet users’ opinions can be helpful in suggesting the 

moods of people associated with various public events. In Big Data this process is known as 

‘sentiment analysis’. 

Arguably, the analysis of the people’s moods derived from Big Data could potentially be more 

accurate than the previous traditional methods.  

 

2.2. Agriculture 
 

Agriculture is one of the sectors of the economy, whose main task is to provide agricultural 

products. Plant and livestock products are obtained through tillage and plant breeding and animal 

husbandry. Agriculture is also an area which has a strong impact on the environment. In recent 

decades, the agricultural sector has seen much change. The recent addition of research in this sector 
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has seen data produced at different stages of agricultural production. This data can be processed and 

analyzed contributing to increased efficiency, productivity, or make better use of resources. 

In conjunction with Big Data, publications, and studies are considered from the perspective of 

agricultural production. The outcome of these studies is used in decision making. In recent years, 

there have been new phenomena, for example: Internet of Agricultural Things, precision farming/ 

precision agriculture, smart farming (smart analysis and planning, smart control, smart sensing and 

monitoring, smart logistics), 21st Century Farm. 

Manufacturers strive to increase profits and reduce costs, while consumers require healthy and 

clean food. Production requires fewer chemicals and less water consumption. New products, new 

methods and new technologies are established. These innovative techniques must regard global 

issues such as climate change, and the limitations of land and water. Changes in population figures, 

allergies and diet have a significant impact on health. These are modern agriculture needs. Big Data 

comes to meet those needs. 

Satellite data holds potential to be important for this domain area, for example generating 

agricultural maps. With successive orbits over repeat areas, with a constant interval of time, satellite 

images allow us to monitor changes in field situation. The main satellite data applications in the 

agriculture domain are as follows: monitoring of crop conditions, seasonal changes, soil properties 

and mapping tillage activities. 

 Moreover, satellite data enables us to monitor changes in agricultural production or soil quality 

and supports policy for sustainable development. Agricultural maps based on satellite images 

provide independent and objective estimates of cultivation extent in a given country or a growing 

season. 

 

2.3. Tourism/Border crossing 
 

Tourism is a complex and multi-faceted phenomenon, which refers to many aspects of human 

life. Thanks to tourism, people regenerate physical and mental strength, discover the world and form 

their own personality. Tourism is also a form of economic activity, within which developed various 

kinds of tourist services offered to travelers out of which the most important are: accommodation 

services, catering services and transport services. Providing speedy information which can allow 

tourism organisations to react instantly is absolutely crucial. At the moment, while it is difficult to 

predict the future of Big Data, the potential of what tourism organisations can do with all the 

information generated seems very exciting, and it can only bring an improvement in the customer 

experience. 

Establishing Schengen Area resulted in loss of information about border traffic. As a result of the 

inclusion in the Schengen Information System, the Border Guard discontinued the registration of 

movement of persons and means of transport at the borders with the countries of the European 

Union. New regulations on customs clearances resulted in the loss of data on border traffic at the 

borders with EU member states. 
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Each country tried to path its own way to deal with that problem by using other sources of 

information. Therefore, methodological work has been undertaken in order to develop methods for 

collecting the missing data on border traffic. One of them is to conduct sample survey. Border traffic 

is essential to secure the information needs of official statistics in the tourism area, balance of 

payments, national accounts and cross-border areas.  

However, it turns out that more complete and detailed data on border traffic can be obtained 

from Big Data sources such as traffic sensors located in relevant placed along the border. These data 

are currently available for Road and Motorway Directorate in many countries. Implementation of 

these data in a traffic estimation process would significantly decrease burden of interviewers and the 

need for manual vehicle counting as well as cost of the survey. Moreover, it may be used to produce 

some estimations and projections with higher frequency. 

3. Possible use cases 
 

The aim of the task 1 in the Work Package 7 is to identify the sources of Big Data (including 

their durability and availability in different countries), assessment of the possibility of using 

selected sources for data analysis in the areas of population, agriculture and tourism and to identify 

which of the results or new products from pilot studies may be useful in these areas. 

One of the methods to build a preliminary extensive list of potential sources is conducting a 

brainstorming session. This method is characterized by the use of intuition to problem solving and 

teamwork, the advantages are: 

• higher efficiency of a group than individuals, 

• better detecting errors in a group, 

• greater objectification of results in a group, 

• greater creativity, 

• greater degree of humanization of work in a group, 

• learning cooperation and collaboration of the group members. 

In order to create a list of possible sources of data or supplement existing ones brainstorming 

sessions were conducted.  

As a result of the brainstorming session, UK and IE have prepared a list of Big Data sources and 

the UK and NL have developed a list of sources with the assignment of specific use cases.  

The collected information has been mapped to the UNECE typology. This information is 

organized, grouped, and assessed. This determines the value of the data. 
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3.1. Poland 
 

Brainstorming carried out in Poland was therefore open and the assumption was to create as 

much as possible a comprehensive list of potential sources - so as not to scratch the top of any idea. 

Following results of the brainstorming session in Poland was taken into account: 

 Human-sourced information (Social Networks): 16 ideas 

o Social Networks: Facebook, Twitter, Tumblr etc. (3)1 

 Population – migration, opinions 

o Blogs and comments (1) 

 People’s moods/opinions 

o Pictures: Instagram, Flickr, Picasa etc. (2) 

 Tourism – people travelling 

o Videos: Youtube etc. (1) 

 People’s opinion on specific event/issue 

o Internet searches (4) 

 People’s main searches, such as level of depression 

o Mobile data content: text messages (1) 

 Mobile phone usage, analysis of the profile of public administration 

customers 

o E-Mail (1) 

 Using new technologies in everyday life 

o Others (3) 

 Process-mediated data (Traditional Business systems and Websites): 28 ideas 

o Data produced by Public Agencies: 14  

 Medical records (1) 

 People’s health 

 Others (13) 

o Data produced by businesses: 14 

 Commercial transactions (5) 

 Population and Social conditions – how much people spent on 

specific services/products, e.g., education 

 Banking/stock records (1) 

 Tourism – data on travelling 

 E-commerce (6) 

 Population – ICT skills to purchase products 

 Credit cards (2) 

 Tourism – data on travelling, people’s budget 

 Machine-generated data (Automated Systems): 37 ideas 

o Data from sensors: 29 

 Fixed sensors: 15 

 

1  (x) – number of ideas 
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 Home automation (2) 

o Population – time budget 

 Weather/pollution sensors (2) 

o Influence of changing weather/pollution on travelling 

 Traffic sensors/webcam (6) 

o Tourism – internal and external border crossing 

 Scientific sensors (1) 

o Population – habits and behaviour 

 Security/surveillance videos/images (3) 

o Population – migration 

 Others (1) 

 Mobile sensors (tracking): 13 

 Person (Mobile phone location) (5) 

o Tourism – travelling, border crossing, internal migration; 

Population - daily and night population. 

 Road (Car, Trucks) (4) 

o Tourism – travelling, border crossing 

 Air (planes) (2) 

o Tourism – travelling, border crossing 

 Nautical (Ships) (2) 

o Tourism – border crossing 

 Satellite data: 1 

 Agriculture – data on crops, plants etc. 

o Data from computer systems: 8 

 Logs (3) 

 Population – usage of ICT technologies 

 Web logs (5) 

 Population – usage of ICT technologies  

 

3.2. Ireland 
 

The team from Ireland specified the following list of sources: 

 Mobile Phone Data 
o Travelling, border crossing, internal migration; Daily and night population 

 Smart Meters 
o Time budget 

 Twitter 
o Migration, people’s opinions, moods, morbidity 

 Satellite Imagery 
o Data on crops, plants etc. 

 Wikipedia 
o Enterprise data 

 Hotel websites 
o Tourism, Prices 
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 Flight websites 
o Ticket prices, Tourism 

 Traffic loops 
o Border crossing, people’s migration 

 AIS Data 
o Tourism, travelling 

 Credit card data 
o Amount spent on specific products/services, travelling 

 ATM Data 
o Financial conditions of population 

 Google Trends 
o  Health

 

3.3. Netherlands 
 

The team from the Netherlands proposed nine sources which have been mapped to their 

corresponding use cases. 

 AIS data  
o Movement of ships on Dutch waterways 

 Call detail records – 
o Foreign visitors 
o Daytime population statistics (movement) 
o Visitors at festivals 

 Google trends  
o Health statistics 

 Road sensor data  
o Traffic intensity statistics 
o Economic indicators 

 Scanner data  
o Price information based on scanner data 

 Smart city data  
o Mobility of people during a festival 

 Social media  
o Social media sentiment Indicator 
o Social media usage 

 Twitter  
o Twitter topics 
o Social cohesion 
o Basic emotions 
o Safety feeling indicator 
o Dutch tourists 
o Foreign tourists 
o Detect seasonal changes 

 Web pages  
o Price information from web pages 
o Job vacancies 
o Housing prices 
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o Metadata of companies 
o Detection and estimation of animal population densities

 

3.4. United Kingdom 
 

The team from the United Kingdom created list of twelve sources mapped to specific 

use cases. 

 Job portals  

o Job vacancy statistics 

o Maintaining occupation classifications 

o Supplementary data on pay rates 

 Enterprise websites  

o Job vacancy statistics 

 Web scraped price data  

o Price quotes for CPI 

 Retail Scanner data  

o Price quotes for CPI 

 Google Trends   

o International migration 

 Twitter  

o Internal migration 

o Sentiment analysis 

o Tourist sites visited 

 Flickr  

o Tourist sites visited 

 Electricity smart meters 

o Identifying vacant properties 

o Household type 

 Travel smartcards  

o Commuting Statistics 

 Mobile phone data  

o Commuting Statistics 

 Sharing economy websites  

o Measuring impact of the sharing economy 

 Credit card transactions  

o Locations of expenditure made abroad 

o Level of expenditure (and type?) made abroad 

 

3.5. The linkages between Big Data sources and domain 
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“Big Data needs official statistics as much as official statistics need Big Data”. This slogan is 

clearly reflected in the results of the questionnaire (Reference). It is significant that all countries 

(100% response rate) that filled in the questionnaire are planning to use Big Data sources for 

statistical production after 2018 (70% of them declared that they previously used or have plans to 

use BD sources for statistical production before 2018). It shows how big the potential of Big Data is 

for official statistics. 

In order to recommend sources for the pilots after 2018 it was necessary to gain more 

information on technical, methodological quality and access issues in different countries. We 

received a lot of information from brainstorming sessions and questionnaire results which had a 

crucial impact on recommendations for the use cases. 

 

Between 1st - 8th of June, WP7 team carried out the questionnaire2. Information on it had been 

sent to all ESSnet partners and others EU’ countries.  

The aim of WP7 questionnaire was: 

 to find out more about the possibilities of technical, methodological quality, access in 

different countries;  

 to recommend the sources to the pilots after 2018 to know the plans for BD of different 

countries;  

 questionnaire was sent to countries outside the FPA (but within the EU), as recommended 

beyond the period of its duration;  

 to recognize the obstacles in the using of BD sources.  

Respondents were asked i.e. to indicate domain assuming, that the data source is accessible. For 

each of the three domains (Population, Agriculture and Tourism/border crossing) respondents 

indicated the most promising BD sources. Some of them below: 

 

2 The results of the questionnaire you can find in Annex 1 
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 Population:  

o Mobile sensors (tracking) – Mobile phone location; 

o Social Networks; 

o Data produced by Public Agencies; 

o Internet searches; 

o Websites; 

 Agriculture: 

o Mobile sensors (tracking) – Satellite images; 

o Data produced by Public Agencies; 

 Tourism: 

o Mobile sensors (tracking) – Mobile phone location; 

o Data produced by business – Credit cards; 

o Websites; 

o Traffic sensors. 

 

From the results we identified obstacles which we have to tackle. They can be related to: access, 

legal aspects, organization, quality, methodology or IT.  

 

According to respondents the main obstacles are related to access (data are not available to my 

NSI because of legal restrictions or bureaucratic reasons; no agreement of data owner etc.) and legal 

aspects (personal data protection etc.). It is important to remember that several of the data sources, 

though promising and very useful are – for various reasons – inaccessible (the private sphere of the 

Internet, mobile network). Therefore, it is necessary to focus on resources and efforts on the use of 

sources considered prospective and easily accessible.  
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4. Obstacles and challenges  

4.1. Legal aspects 
 

This section provides a summary of legal issues around the use of Big Data for official statistics 

encountered within the Office for National Statistics. The aim of this section is to investigate the 

situation in the field of legal aspects in different countries. Conclusions will be presented in WP7 

SGA-1 final deliverable (7.1, 7.2, 7.3). 

According to the legal aspects in different countries, it can be concluded that in general the 

protection of basic rights, such as personal data, is almost the same in countries involved in WP7 

activities. There are some differences in interpretation of particular legal acts, which means that one 

country may interpret the law on databases as the law on web scraping when treating a webpage as 

a database. Therefore we suggested to concentrate in this milestone on legal aspects by different use 

cases. 

 

4.1.1. Poland 

 

Experts who are focused on specific domain areas have identified additional legal restrictions on 

the work carried out. 

0% 

20% 

40% 

60% 

80% 

Access Legal aspects Organization Metholodogy 
aspects 

Quality IT 

Q7: What kind of obstacles have you come across while 
using big data sources? 

Yes No
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Websites  

The most important potential restrictions are: the protection of personal data, copyright 

protection and public image protection. As no personal data will be gathered these restrictions will 

not apply.  

On the other hand, regulations do not keep up with the development of new technologies. 

Potential problems may also include lack of agreement by the data owner (accessibility) and 

bureaucratic issues. 

 

Satellite data 

The free, full and open data policy adopted for the Copernicus programme foresees access 

available to all users for the Sentinel3 data products, via a simple pre-registration. 

Registration is open to all users upon completion of an on-line self-registration accessible via the 

Sentinels Scientific Data Hub. 

Member States requiring data for national initiatives in the frame of the Sentinels Collaborative 

Ground Segment need not register on this service, they are served via the dedicated access point. 

Following registration, the user can immediately download Sentinel products generated 

systematically from all acquired data. Please note that depending on the mission and the acquisition 

time of the product, the full operational qualification may not yet be completed. 
 

Traffic sensors 

No legal problem should be noticed on experimental exploitation of Big Data generated by 

traffic sensors in Poland. Big Data are/is generated through an opened competition by the General 

Directorate of National Roads and Motorways (GDDKiA). This is process is carried for technical and 

planning needs. These data are used by public administration (e.g. national police, Polish Central 

Statistical Office, etc.). Therefore, Big Data does not contain information on individual persons. This 

excludes the main source of legal problems related to privacy violation. 

 

 

*** 

The basis of all activities of official statistics services in regard of data collection is the principle 

of legalism expressed in Article 7 of the Constitution of the Republic of Poland. According to this 

provision, the organs of public authority including official statistics authorities shall function on the 

basis of, and within the limits of the law. 

The legal basis for data collection from public sources (administrative data) are the provisions of 

the Act of 29 June 1995 on official statistics as well as provisions of other laws governing specific 

subject matters. It should be noted that there are currently no legal provisions (legal basis) enabling 

data collection from road transport (traffic) or urban monitoring - Internet of things – directly by the 

official statistics. Therefore, there is a reasonable demand for amendments to the Act of 29 June 

1995 on official statistics regarding the issues discussed above. The solution to this problem may be 

 

3   Source: https://sentinel.esa.int/web/sentinel/sentinel-data-access 
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the cooperation of official statistics with other bodies of public administration, in terms of gathering 

information, derived from such sources by public administration, from their administrative 

databases. 

Research covered by the project is possible as part of the imposed on public statistics the 

obligation to conduct scientific work and research and development, among others, in the 

methodology, or mathematical methods and informatics technology in statistics. This task is feasible 

while maintaining the regulation of separate provisions relating to the protection of personal data. 

Analysis of the various Big Data sources enable their verification for the future needs of official 

statistics. Adopted verification (referred to the sources in the table) will also allow us to take 

effective legal and legislative challenges related to the use of Big Data in official statistics. Among 

them, it should be noted especially the establishment the right to access of public statistics to 

governmental and non-governmental data compliance with the principles of protection of personal 

data and individual data. 

 

4.1.2. Ireland  

 

Legal analysis prepared by a team from Ireland are as follows. 

Mobile Phone Data 

We are investigating access to this data source. However the sensitivity of this data means that 

there are legal issues around access. We are currently in discussion with operators and our Data 

Protection Commissioner to agree a level of access that is compliant with Data Protection legislation. 

Smart Meters 

At present, in Ireland, smart meters are at the design phase with roll-out not expected until 

2020 at the earliest. The Commission for Energy Regulation has proposed a data access and privacy 

framework which it will start consulting on within the next few years. 

Twitter 

Twitter can be accessed in a limited manner through free access or in a more comprehensive 

manner through paid access. There are no legal issues with this other than Twitter's terms and 

conditions and the fact that they may change. 

Satellite Imagery 

We can get free and open access to Copernicus Sentinel satellite imagery. There are no legal 

issues with this at present. 

Wikipedia 

Free access to wikipedia is available through the MediaWiki api. There are no legal issues with 

this at present. 
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Hotel and Flight Websites 

The legal issues around web scraping are not fully decided in Ireland. There have been cases of 

companies (for example Ryanair) starting legal proceedings against entities scraping their websites. 

In the case where permission is sought due to the purely statistical purposes we would be using the 

data for there would be no legal issues. This approach has not been tried as of yet. 

Traffic Loops 

This data is freely available on the website of the National Roads Authority and can be 

downloaded in multiple formats. As this data is anonymous there are no legal issues with its use. 

Credit card data, ATM Data 

We are investigating access to these data sources. At present we have provisional agreement 

that the entities with the data will give us access. However we need to investigate the legal issues 

around this. While we have a Statistics Act that we can use to collect data for statistical purposes 

depending on the granularity of the data we may also need to comply with data protection 

legislation. 

Google trends 

Google trends is freely available and is subject only to Google's terms and conditions which may 

change. As such there are no legal issues with it's use. A related service is Google Correlate where we 

can upload a time series and identify searches that have a high correlation with it. Its use has no legal 

issues other than the terms and conditions however there could be legal issues with us uploading a 

time series depending on the level of confidentiality of our data. 

AIS Data 

AIS Data for Ireland is available through the Irish Governments Open Data Portal. As such there 

are no legal issues with it's use. 

 

4.1.3. Netherlands 

 

Laws, acts and provisions 

 
The Statistics Netherlands Act constitutes the legal basis for Statistics Netherlands. Section 33 of 

this law states that Statistics Netherlands is entitled to use administrative data, i.e. registrations, 

collected by governmental and semi-governmental institutes without payment for statistical 

purposes, which includes linking data from different sources. In addition, in section 36 it is stated 

that Statistics Netherlands should aim to collect data from companies, institutions, independent 

professionals and legal persons representing them with a minimum amount of administrative 

burden. Apart from the act mentioned above, there are several statutory provisions and acts 

regarding data supply for regular statistics. These include (in Dutch only), “Besluit 

gegevensverwerving CBS”, which lists the types of organisations from which data can be collected, 

with a specification of types of variables, as well as “Regeling statistieken goederenverkeer”, about 
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trade in goods, and “Regeling verstrekking gegevens doodsoorzaken CBS”, about death causes. 

Generally stated, these additions specify the delivery of specific data sources by specific 

organizations.  

 
In the Netherlands the Personal Data Protection Act addresses the handling of personal data. 

Here it is stated in section 9 that the use of personal data for historical, scientific and statistical 

purposes is approved as long as appropriate measures are taken to ensure that these data are solely 

used for these purposes only. In essence, this law legally enables the study of new data sources with 

personal data for statistics; such as the use of Big Data. It does however not fully enable the use of 

such data source for regular statistical production. Because of this, Statistics Netherlands has looked 

at ways by which the use of new data sources for statistics production can be arranged at best. This 

will be done by adjusting the ”Besluit gegevensverwerving CBS”. Other legal issues relate to copyright 

and the ownership of data. 

 

Dealing with Personal Identifiable Information 

 
In order to ensure the proper application of the Personal Data Protection Act, Statistics 

Netherlands employs a data protection officer, as do other large organisations that process personal 

identifiable information (PII). In addition, Statistics Netherlands has developed two check lists to 

evaluate new data sources. The first list checks if the sources contain variables with personal 

identifiable information (PII). If this is the case, the second check list is used to determine, for each of 

these variables, the measures that need to be taken to enable the study of the source. This is 

especially important for new sources as these measures are related to the foreseen or anticipated 

use. Sometimes, at the start of a purely exploratory study, this is not known. In addition, the 

prevention of the disclosure of the identity of individuals is imperative, but it is difficult to guarantee 

when dealing with Big Data. In such cases, one may have to fall back on ethical standards to decide 

on whether and how to use Big Data. Statistics Netherlands has formulated its own code of conduct 

in which these ethical standards are described. Data with PII´s are always analysed at the secure IT-

environment of Statistics Netherlands. Access to this environment and particular data is restricted to 

specific Statistics Netherlands employees only.  

 

 

Public perception 

 
Even if data may legally be used, this does not imply that it is wise or appropriate to do so. Of 

critical importance is the implication of any use of Big Data for the public perception as this has a 

direct impact on trust in official statistics. These concerns have been heightened by the revelations 

that intelligence agencies are among the most active Big Data users. It is therefore critical that these 

concerns are addressed through practices such as being transparent about which BD sources are 

used and how they are utilised. Other mechanisms could also be developed. For example, in some 

cases it might be feasible to adopt informed consent approaches. Some mobile phone subscription 

contracts, for instance, offer an opt out to the subscriber for using their data for other purposes than 

providing the phone service. If the opt out rate is not too high, it is anticipated that this will not 

seriously affect the usability of mobile phone data for statistical purposes. 
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When using Big Data for statistical purposes, Statistics Netherlands may be part of a data chain 

encompassing one or more other organisations. This implies that the way others deal with data may 

affect the reputation of Statistics Netherlands, which in some cases lead to a more cautious approach 

to data acquisition than used to be the case with more traditional data sources.  

 

 

Case study examples 

 

1) Road sensors 

 
There are no privacy issues here as this source does not contain any PII´s. The data source is 

maintained under the guidance of a governmental funded organization, thus access to the data 

source is covered by the Statistics Netherlands law. As such, the data source can be considered an 

administrative source and should –in principle- be provided free of charge. However, due to the size 

of the data and the amount of work for the organization to copy and transfer the data to Statistics 

Netherlands, the hours needed for this were paid for. 

 

2) Web data 

 
When data was collected from the web, a practical approach was taken in which general 

applicable regulations and etiquette were respected as much as possible. In addition, it was decided 

from the start to be open and transparent about what approach Statistics Netherlands followed. This 

included communicating with website owners whenever applicable and feasible. Generally speaking 

the regulations and etiquettes that were found to be applicable are (a) internet etiquette 

(netiquette), (b) intellectual property rights (database law), and (c) privacy rules (national and 

international).  

With respect to netiquette (a), the robots used to collect the data respect the exclusion 

protocol. This protocol can be used by web sites to define paths that may and may not be visited. 

Also, in order not to influence site performance negatively, the robots were configured to run 

‘nicely’, respecting a commonly accepted waiting time of one second between requests. To operate 

as transparent as possible, all robots identify themselves as being from Statistics Netherlands via the 

user-agent string.  

With respect to intellectual property rights (b), site owners were always contacted upon 

retrieving larger portions of their website. When minor test were performed, i.e. tests to find out 

whether the content is potentially interesting for statistical use, they were not bothered.  

With respect to privacy rules (c), most of the data that has been retrieved so far cannot be 

related to individual persons. However, a privacy statement was issued about the web robot activity 

which was published on the website of Statistics Netherlands. In addition to the above general 

guidelines, the site owners were contacted when in doubts. 

 

3) Mobile phone data  

 
Clearly privacy is an issue here. At the level of individual phones, the data could be used to 

identify individual persons. To prevent this, it was decided to have the mobile phone data aggregated 

before it was provided to Statistics Netherlands. In practice this meant that the data of all active 

phones in a particular area, usually an area corresponding to the coverage range of a mobile phone 
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mast, was aggregated before it was used by Statistics Netherlands. If less than 15 mobile phones 

were active in an area, it was decided not to provide the data for that area. This arrangement 

enabled to study both the daytime population, i.e. the movement of the population during the day, 

and the use of mobile phone data for tourism statistics without the risk of identifying individuals. 

However, this approach implies that linkage of this data with data from other sources is not possible 

at the micro level.  

  

4) Social media 

 
After an initial study where the data was collected in cooperation with a university, it was 

decided to obtain social media data through a commercial organization called Coosto 

(http://www.coosto.com). Statistics Netherlands paid for access to a database containing nearly all 

Dutch publicly available social media messages on a whole range of platforms; e.g. Twitter, 

Facebook, Instagram, Pinterest etc. Analyses are performed via the interface provided by the 

commercial organization which reduces the need to download individual messages. In addition, via 

cooperation with a number of Dutch Universities, access to a scientific collection of public Twitter 

messages has recently been obtained. Here, more advanced analysis can be performed on a secure 

environment specifically focussed on text analysis. In this case only the outcomes of aggregated data 

are used and transferred to our office. One issue with using public social media messages is that they 

were not made public for the purpose of official statistics, so this use may be disputed. However, 

given the much more intruding way commercial businesses make use of such data, Statistics 

Netherlands considers the use for the public benefit of official statistics acceptable.  

 

 

5) Automatic Identification System data 

 
Automatic Identification System (AIS) data is data generated by the global positioning system 

signals of ships in- and outside the Dutch waterways. Since an AIS signal is unique for each ship it 

clearly is PII. Since this was not of interest for the first, exploratory, study of the potential application 

of AIS data, the unique id’s were anonymized prior to analysis. These findings were positive, after 

which more data was obtained for a European project, the ESSnet Big Data. As is standard for data 

with PPI’s, the data are analysed at a secure IT-environment. Since this study is performed in 

cooperation with other European National Statistics Offices, the secure IT-environment in Ireland is 

used for this; this is the so-called UNECE sandbox. 

 

 

4.1.4. United Kingdom 

 

This is not a comprehensive review of such legal issues within the United Kingdom since some 

parts of the statistical system are the responsibility of other government departments or the 

devolved administrations in Scotland and Northern Ireland. For the latter, there are elements of the 

legal code (such as contract law) that may be different. 

Legal issues are rarely specific to a proposed use of Big Data. They are normally subject to a 

range of considerations depending on the broad type of Big Data source. For example, there will be 



 

22 
 

different considerations depending on whether the source is web data, commercial data (not in the 

public domain), or government Big Data (including data that is subject to regulatory control). This 

may not cover all types of Big Data that may be used by ONS in future, but it is a logical way of 

presenting the legal issues that have been encountered in ONS to date. 

For the purposes of this section, “legal issues” include not just statute law but also other aspects 

of compliance such the National Statistics Code of Practice and Government Information Security 

Protocols. In addition, this section considers ethical issues, which is becoming increasingly important 

in the age of Big Data. 

 

Web data: 

Current practice at the Office for National Statistics (ONS) is that any data obtained from the 

web is subject to the terms and conditions of the relevant website or web service. This covers any 

form of web scraping as well as data obtained through web services, such as the Twitter Public API. 

ONS does not currently scrape web sites that prohibit web scraping even though such restrictions 

may not be legally enforceable.  

The material legal risks with web scraping focus mainly on what is done with data once it is 

collected, in particular, with respect to copyright law. This is generally not relevant for ONS since 

information is not collected for the purposes of republishing it4 . However, although not all terms and 

conditions around web scraping are legally enforceable, this position ensures that ONS remains a 

good partner organisation. Also, it is assumed that by complying with website terms and conditions 

ONS is acting lawfully. 

While this approach generally works, website terms and conditions are not always easy to 

interpret and there have been several cases in ONS where data has been collected from the Internet, 

only to encounter issues later on. 

The first involved a pilot, which aimed to investigate mobility patterns from geo-located Twitter 

data (Swier, et al, 2015). This initially involved collecting freely available data from the Twitter Public 

API. Several months after starting to collect data concerns were raised about whether the pilot was 

operating within the Twitter Developer Rules. The project team were unclear about this and so 

approached Twitter directly to discuss the nature of the project and to seek clarification. Eventually, 

ONS received advice from that there was an issue and that we should instead consider purchasing 

data from GNIP (a data provider owned by Twitter). Although it was never made explicit, it is thought 

that the issue related to Section 1c of the developer as rules at the time, which stated: 

“If your application will need more than 1 million user tokens, you must contact us about your 

Twitter API access, as you may be subject to additional terms.” 

As a consequence, the pilot stopped collecting data through the Public API and instead 

purchased data from GNIP to allow the research to continue. This had a material impact on the 

project as budgetary considerations meant that less data was collected than was originally planned. 

The second case involved Tesco, one of the supermarket websites used for research into 

producing indices from bulk high frequency price data (Breton et al, 2016). In the second quarter of 

2014, robots were deployed for three online supermarkets to collect daily product and price 

information for 30 item categories. Legal advice was sought at the time on whether web scraping 

 

4 However, it is also ONS policy to publish underlying data as open data where possible and it is not clear whether anonymisation approaches would address all issues of 

copyright. 
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was allowed and it was determined that in the case of Tesco and two other websites, it was allowed 

since the websites’ terms and conditions did not prohibit web scraping. The terms and conditions of 

some other supermarket websites specifically prohibit web scraping and no attempts have been 

made to scrape data from them. 

In August 2016, a review of the terms of the Tesco website and conditions identified a separate 

issue in a clause under section 9 of the terms and conditions5, which stated: 

“You may retrieve and display the content of the Tesco.com Site on a computer screen, store such 

content in electronic form on disk … but not any server or other storage device connected to a 

network”. 

Initially, there was debate as to whether the private cloud environment6 in which the 

supermarket robots were deployed constituted a network or not. This environment is completely 

separate from the main ONS network, and although the cloud environment pools computing 

resources, the robots operate from a virtual machine that operates as a standalone environment. 

However, ONS legal advice focused on the fact that section 9 refers simply to “content” and not 

how data was retrieved. This means that capturing data manually from the Tesco website and storing 

on a networked environment could be viewed as a breech of the terms and conditions. This 

interpretation had far reaching implications since manually capturing price data from Tesco (and 

indeed other websites) and storing it securely on the main ONS network has been longstanding 

practice and implied that elements of ONS’ existing prices collection were in technical breech of 

Tesco terms and conditions. The ONS response was to obtain explicit consent from Tesco to enable 

both these long-standing practices and the experimental web scraping collection to continue. 

This issue raises some fundamental questions about the use of data obtained via the web 

through both web scraping and other means. Regularly checking the terms and conditions of 

thousands of websites and obtaining appropriate agreements would require an excessive amount of 

resource. This undermines one of the main benefits of web scraping as a cost effective means of 

collecting large volumes of data. This issue is particularly relevant for ONS involvement in the ESSNet 

pilot, web scraping enterprise data (WP2), which aims to develop a large-scale web crawling 

approach to collect data from websites. 

As a consequence, legal advice is being sought as to whether it is possible for ONS to rely on 

existing statistical legislation to collect information from enterprise websites through web scraping, 

in particular, the 1947 Statistics of Trade Act. This legislation gives ONS the legal authority to compel 

business enterprises to provide information for statistical purposes. There are clear differences as 

this is about taking information that is already in the public domain rather than compelling 

businesses to provide it and also a lot of the wording of the Act is framed in a way that is not relevant 

to the modern digital age. However, the basic purpose of the Act is to facilitate access to data for 

statistical purposes and so it could be argued that this gives ONS a moral authority to web scrape 

data from the web about business enterprises without ensuring compliance with website terms and 

conditions. 

 

5
 http://www.tesco.com/help/terms-and-conditions/ 

6
 http://www.ons.gov.uk/ons/guide-method/method-quality/specific/gss-methodology-series/ons-working-paper-

series/mwp1-ons-innovation-laboratories.pdf 
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A further consideration is that the production of statistics in the UK is subject to the National 

Statistics Code of Practice7. Compliance with the Code is a statutory requirement for all statistics that 

are designated as National Statistics. Principle 6 is headed “Proportionate burden”. There, it could be 

argued that as responsible web scraping imposes a negligible burden on businesses this is aligned 

with the Principle 6 and therefore web scraping is a legitimate approach for collecting business data. 

However, these are complex issues and these lines of argument are not current ONS policy. The 

current position of relying on website terms and conditions can be seen as an approach that enables 

web scraping to continue for general research purposes and for some limited production purposes. 

Web scraping is gradually being introduced into production to replace existing Internet collections 

that were captured using simple manual methods. ONS continues to explore a more sustainable log-

term approach for maximising the opportunities presented by web scraping. 

Commercial Big Data 

ONS policy is not to pay for data. The strategy is to explore other means of motivating 

businesses to share data with ONS. For example, one approach might be to set up a collective 

brokerage system that pools data from a number of data providers that could then offer some value 

back (e.g. the ability of retailers to calculate market shares). However, this work is in the very early 

stages. 

The policy of not paying for data is a new policy position and ONS has paid for data for small 

data sets until recently (including for example, the aforementioned purchase of Twitter data). 

Furthermore, while the policy is not to pay for data, payment may be made for value added services 

including the effort involved in processing of data. 

In addition, the UK Government is currently reviewing legislation to improve the arrangements 

for sharing data to improve public services; reduce error, fraud and debt within the public sector; and 

for statistical purposes8. Although the main focus is on sharing data within government consideration 

is being given to extending these legal powers to compel commercial organisations to make data 

available for statistical purposes. This would not be not be used to undermine legitimate commercial 

interests. 

In practice, the acquisition of commercial Big Data will normally involve payment and is 

therefore subject to the usual range of commercial considerations including English contract law 

(which also covers Wales), copyright law (i.e. the 1988 Copyright, Designs and Patent Act) and EU 

Procurement directives9. Recent or ongoing procurement of Big Data within ONS have included: 

• Aggregate mobile phone data 

• Sales information from property portals 

• Twitter data 

• Web scraped supermarket data 

Some Big Data is subject to UK privacy law (i.e. 1998 Data Protection Act). In terms of active 

projects this applies principally to the procurement of mobile phone data where data will be 

 

7
 https://www.statisticsauthority.gov.uk/monitoring-and-assessment/code-of-practice/ 

8
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/503905/29-02-

16_Data_Legislation_Proposals_-_Con_Doc_-_final__3_.pdf 

9
 https://www.gov.uk/guidance/public-sector-procurement-policy 
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provided in aggregate form to prevent disclosure. In future these considerations may also apply to 

other data sources including banking and financial transactions, utilities data, business to business 

transactions data, loyalty cards, and health data. 

In addition, the processing of confidential data within the UK Government is subject to specific 

Government Information Security Protocols10. This has had practical considerations as to how some 

Big Data projects have been taken forward in ONS. Currently, Big Data research at ONS takes place 

within the ONS Innovation Labs11. This environment has minimal security but has open access to the 

web to provide ONS data scientists access to open source Big Data software and other data science 

tools. 

For the most part, this has not yet affected the types of Big Data that can be held in this 

environment. The issue has been more with using existing survey and administrative data which are 

subject to these protocols. Various strategies have been used to enable research to be taken forward 

in the Innovation Labs including, anonymisation methods and the use of synthetic data. ONS is 

currently developing a Big Data and cloud computing infrastructure for use on the main ONS 

network, so this is not expected to be an issue over the longer term. 

 

Government Big Data: 

Although administrative data produced by government agencies is usually considered by NSIs as 

being separate from Big Data, these may certain technical characteristics of Big Data sets. In addition, 

some types of Big Data may be subject to regulatory control where access may be granted to 

organisations for specific regulatory purposes. The only example of this to date within ONS is 

electricity smart meter data. 

The actual data used by ONS for this research is pilot data obtained from the Irish Commission 

for Energy Regulation12. This is based on smart meter trials conducted in Ireland in 2009 and 2010 

from. The data was anonymised and was able to be shared with ONS since the pilot was conducted 

on in “opt in” basis. 

The current regulatory arrangements in the UK are designed to enable energy suppliers, 

network operators and third parties (such as energy service companies) to access smart meter data 

to deliver improved services to consumers, such as more accurate billing. The regulatory framework, 

under which different uses by third parties require consent, does not allow ONS access to smart 

meter data for statistical purposes. However, it is conceivable that such access could be provided in 

future if suitable arrangements are put in place to protect consumer privacy. 

 

4.2. Ethics 
 

 

10 
https://www.gov.uk/government/publications/security-policy-framework 

11 
http://webarchive.nationalarchives.gov.uk/20160105160709/http://www.ons.gov.uk/ons/guide-method/method-

quality/specific/gss-methodology-series/ons-working-paper-series/mwp1-ons-innovation-laboratories.pdf 

12
https://www.ons.gov.uk/file?uri=/methodology/methodologicalpublications/generalmethodology/currentmethodologyar

ticles/modellingsampledatafromsmarttypeelectricitymeterstoassesspotentialwithinofficialstatisticstcm774087561.pdf 



 

26 
 

On the long term, Big Data sources should be integrated into the production of official statistics 

across the ESS. We expect that Big Data sources will be available for a wide range of statistics 

products. The respective legislation should enable use of Big Data sources for official statistics and 

we have to work towards a situation where the general public endorses use of Big Data sources for 

statistical purposes. The European and national legislation should be adapted in such a way that it is 

compatible with the ethical use of Big Data in official statistics13.  

The increasing use of Big Data and data science are increasing the relevance of ethical 

considerations in the use of Big Data in official statistics. Although NSIs must comply with the law and 

existing codes of practice, there may be instances where NSIs need to be careful about what they do, 

even if a use of the data is lawful.  

A good example is with the use of on-line social media platforms, such as Twitter. There is 

growing school of thought that although users of social media will have given their consent for their 

information to be exploited by others, these users may not be fully aware of how their information 

may been used (Nunan & Yanicioglu, 2013). Therefore, while the use of this data may be legal, it may 

not be ethical since the users providing the data may not have given informed consent. 

There is also a need for NSIs to consider public perceptions in the use of Big Data. The risk is that 

exploitation of Big Data is seen as too intrusive which may lead to decreased trust in the NSI and 

reduced participation in official surveys. 

ONS for example, has been making progress in addressing some of these issues in three main 

areas: 

• Development of a Data Science Ethical Framework 

• Establishment of the National Statisticians Ethics Committee 

• Review of the UK National Statistics Code of Practice 

The ONS Big Data team has worked closely with colleagues in the Cabinet Office to produce a 

Data Science Ethical Framework14. It is intended to be practical guidance for any potential data 

science activities across UK government. It includes a number or principles including: 

• Start with a clear user need and public benefits 

• Use data and tools that have the minimum intrusion necessary 

• Be alert to public perceptions 

• Be open and accountable as possible 

This framework is considered a “first iteration” to prompt further public debate about the use of 

data science within government. 

The National Statistician’s Data Ethics Advisory Committee (NSDEC) was launched in 2015 to 

advise the National Statistician on access, use and sharing of public data, for research and statistical 

purposes, and to ensure these activities are ethical and for the public good15. Although this 

committee was not set up specifically to address issues on Big Data, or even just data science, the 

growing interest in these fields was a key driver. The committee includes both senior ONS managers 

and external experts on ethical issues and so provides a mechanism for getting expert advice on 

ethical matters relating to the use of Big Data. 

 

13 
ESS Big Data Action Plan and Roadmap 1.0 

14 
https://www.gov.uk/government/publications/data-science-ethical-framework 

15 
https://www.statisticsauthority.gov.uk/national-statistician/national-statisticians-data-ethics-advisory-committee/ 
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ONS work on the Twitter pilot was presented to the Committee in January 201616. Although the 

work had already been completed, this was thought to be a good example of the kind of Big Data 

project where there were new ethical issues to consider. The conclusion was:“...there should be 

greater clarity around how Twitter data is used in statistical feasibility research and this should be 

communicated clearly to the public. There is also a need to better define and describe the user need 

that the feasibility research was intended to meet. 

The committee did not reach a consensus on the Twitter research. Members agreed with the 

Deputy Chair’s suggestion that the research should be allowed to continue for the time being, so long 

as there were no changes to the use of data from that already outlined in the application and while 

consultation with the National Statistician was undertaken to consider the next steps.” 

What this reveals is a lack of clarity, even amongst expert about what constitutes ethical 

research and so is an area that needs to be closely monitored 

The UK Statistics Authority (the parent organization of ONS with overall responsibility for the 

statistical system in the UK) is currently undertaking a stocktake of the National Statistics Code of 

Practice17. 

One of the emerging recommendations is around: “Encouraging innovation in the exploitation of 

data and technology and clarifying our expectations around proportionality in relation to Code 

compliance.” 

This is an explicit recognition that the current Code of Practice needs to be refreshed to reflect 

developments around Big Data and data science. 

 

4.3. Quality 
 

The use and analysis of Big Data must be based on accurate and high-quality data, which is a 

necessary condition for generating value from Big Data. Therefore, we analyzed the challenges faced 

by Big Data and proposed a quality assessment framework and assessment process for it. 

The aim of this part of the document is to identify the challenges and obstacles referring to 

quality issues. 

The quality will be handled according to the rules specified in documents related to Big Data 

processing18. It especially includes identification of the following errors: 

 Omissions, 

 Duplications, 

 Erroneous inclusions. 

In terms of the quality the data will be assessed according to three stages of Big Data project19: 

 

16 
https://www.statisticsauthority.gov.uk/wp-content/uploads/2016/04/NSDEC-270116.pdf 

17 
https://www.statisticsauthority.gov.uk/monitoring-and-assessment/code-of-practice/code-of-practice-stock-take-latest-

news/ 

18 http://www.aapor.org/Education-Resources/Reports/Big-Data.aspx 
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 acquisition, 

 processing, 

 dissemination. 

Those phases rely on different aspects of the data quality. At this stage, the data sources were 

identified according to the following dimensions: 

 CO – Complexity 

 CM – Completeness 

 US – Usability 

 TM - Timeliness and frequency 

 AC – Accuracy 

 CH – Coherence 

 VL – Validity 

 AC – Accessibility 

 CL – Clarity 

 RL – Relevance 

 ST - Sustainability of the entity-data provider 

 RS - Reliability status 

 TR - Transparency and interpretability 

 LN – Linkability 

The selected set of the quality dimensions written above is the result of the survey conducted by 

WP7. Respondents involved in Big Data activities have selected various different dimensions. 

Each data source positively evaluated can be added as a data source to a specific domain. Due to 

possibilities of comparison between countries, the data quality framework also includes country 

comparability. 

Population 
 

The main obstacle in terms of quality is low representativeness – the data will only reflect the 

moods of people who are at the specific moment active in social networks. Moreover data from 

social networks are generally unstructured and appear irregularly. The problematic is frequency. It is 

possible to obtain only current data. Depending on the data source, very often there is no possibility 

to obtain data from the past. 

The next issue is that data from social networks are information about the state. Therefore, they 

cannot predict developments. However, it is possible to create a timestamp based on the date 

associated with a specific content. 

Finally, obstacle is credibility (reliability) of data – especially on blogs (anonymous comments) 

and psychology aspect (human behaviour) – negative comments are more common than positive. 

                                                                                                                                                                                     

19
 A Suggested Framework for the Quality of Big Data, UNECE, 2014 (unece.org) 

http://www1.unece.org/stat/platform/download/attachments/108102944/Big%20Data%20Quality%20Framework%20-

%20final-%20Jan08-2015.pdf?version=1&modificationDate=1420725063663&api=v2 
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Agriculture 

 Issues of remote sensing research is/are interdisciplinary, as they require the knowledge of 

research teams from different fields of technical and natural sciences. Due to the lack of sufficient 

knowledge, skills and competencies in the resources of public statistics, the solution is cooperation 

with a specialized research unit, so that the statistics can receive high quality products for further 

processing and analysis. 

At any given time, the satellite data from the Sentinel constellations is characterized by the best 

accuracy, which is available for this type of free of charge data. The size of pixels depends on the type 

and the mode of the measurement performed by the satellite. 

 

Tourism/border crossing 

One the one hand, information on tourism/cross border vehicle movement should be the best 

obtained from a certain category of population movement, in particular the one crossing national 

borders. On the second hand, the data from GDDKiA traffic sensors are gathered by this institution 

mainly for its own uses. Then, two questions may arise.  

The first question considers to what extent Big Data was first used for their own needs by the 

GDDKiA and can fill a role in tourism/cross border use cases. The GDDKiA registers vehicle movement 

at the Polish borders and inside the country along national roads. Since a strong correlation 

potentially exists between tourism activity and vehicle movement, one may apply ad hoc filters on 

these Big Data - e.g., selecting a certain category of vehicles during a particular year period - for the 

tourism activity modelling. 

Since we accept that the GDDKiA Big Data remain valuable for tourism modelling, the 

subsequent question concerns their quality. The GDDKiA uses two types of electronic sensors to 

generate, on a daily basis. Big Data is obtained with the international quality standards. The first 

category of sensor is fully automatic and the error on the Big Data production is technically no 

greater than 1%. This kind of devices is used on motorways and information concerning each 

category of vehicle is generated. The second category of sensor is half automatic (with camera video) 

and related error on produced BD is not greater than 3%. Thus, this category combines automatic 

and manual vehicle registration. For this reason, outputs generated by this sensor are global and do 

not display details of each vehicle. Furthermore, to enhance the quality control of data generated by 

this sensor, a manual vehicle registration is parallel carried out.  

Furthermore, all traffic sensors are regularly tested by the Warsaw GDDKiA technical organ (DPI 

WAR GDDKiA) assisted by its Gdansk branch.  

Thus, one can consider that the quality of produced data remains on the international standard 

level. 
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4.4. Methodology 
 

This part of the document is dedicated to general outline of methodology. In this section you 

can find the obstacles and challenges description that WP7 team has identified. 

Due to variety of WP7 different domains there is no possibility to agree on one methodology 

used in three WP7 domains to extract and process the data. For instance, data on population is 

mostly unstructured, while data on agriculture are based on satellite images and data on tourism are 

mostly machine generated structured data. This leads to the conclusion that we need to establish 

three different methodologies to gather the data during acquisition phase. The common goal in 

these three domains is to extract information and link it to the specific entity for further integration. 

Therefore the first step is to agree on common methodology to extract information in raw format to 

give the possibility to collect the number of attributes according to the requirements of the survey. 

The methodology of extracting valuable information will be based on linking records together in 

one entity. The entity for the population could be a profile and characteristics of the person, with 

attributes such as location, gender and intention to vote. 

The common methodology framework for WP7 domains consists of the following rules: 

 There will be no sampling, which means that the whole population from a specific data 

source will be extracted and processed. It means that for the specific surveys, such as on 

intentions to vote based on posts from social media, the whole population will be itself 

limited to those who use a specific social media website. 

 Each web scraping or gathering the data from other sources will be linked to the specific 

timestamp. This timestamp may be a week or a day, depending on the requirements of data 

granularity. 

 There will be a common set of metadata regarding specific entities, depending on the data 

source the values will be matched to fill the requirements. 

 The data from unstructured sources will be parsed and matched to specific key words 

prepared before the survey. 

 For unstructured data analysis text mining and machine learning tools can be used. 

To conclude, each domain will go through three phases presented on figure below. 
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The phases can be described as follows: 

1) Data acquisition – to access the specific data source; 

2) Data processing – similar to ETL process in data warehousing – to extract data from the 

source according to the rules written above; to transform the data to have integrated data 

set and to load to the HDFS repository for further analysis; 

3) Data analysis – using statistical methods to make analysis of the data and generate the set of 

result tables and charts. 

Population 
There are a number of challenges concerning methodology which we have to face: 

 Clarity – required precise definitions, metadata and description of survey; 

 The challenge of choosing adequate key words; 

 Necessity of distinction between real moods of people from misleading comments (ie. irony, 

PR); 

 Exclusion of some groups of people (i.e. elderly) and over-representation of other groups (i.e. 

young people); 

 Completeness (lack of representativeness - the coverage of population); 

 Constantly changing group of responders; 

 Only possible in some studies. 

 

Agriculture 

 
Methods of use of aerial and satellite images for mapping land cover and identifying land use 

change is one of the most advanced and most widely used methods of remote sensing. The most 

commonly used methods are : 

• based on computer-aided interpretation of the types of land cover in high resolution satellite 

images 

• relying on semi-automatic classification of types of land cover in high resolution satellite images 

using advanced techniques of identify classes, based on object classification (using spectral, textural 

and contextual attributes of object). 

Object-oriented method is also used to classify land use using microwave images, which 

currently has great importance to the free satellite data Sentinel-1 program Copernicus. 

The scientific work focused on the creation and improvement of methods of processing and 

classification of different types of remote sensing data are carried out in a number of research 

centers. In particular, it concerns the work on the establishment of optimal methods for classification 

of multispectral images of optical and radar images. They are tested different approaches to data 

classification, both pixel and object (analysis of spectral mixing, analysis using a decision tree, 

analysis using neural networks, analysis of morphological image, multi-fractal analysis) in order to 

optimize the results of the classification. Parallel studies are conducted into the combined methods 

using the optical and radar images to classify elements cover the surface of the earth. 

Classification algorithms are developed continuously being depending on needs. 
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The extremely important aspect of all work that relates to the use of satellite data is their 

calibration by "in situ" measurements. 

Processing of satellite data requires knowledge not only of digital data processing but also 

requires knowledge of the processes occurring in the atmosphere and at the Earth surface. 

Additionally, operators should have computer skills for running software dedicated to satellite data 

processing. These skills are obtained on studies (geography, cartography, computer science) and on 

specialized trainings. 

 

Tourism/border crossing 

To produce Big Data the GDDKiA uses automatic, the semi-automatic sensors and the manual 

vehicle registration. The automatic sensor is very precise and is connected to the system ETC viaTOLL 

and without interruption registers data on the vehicle movement during the whole year. This system 

is used for the registration of vehicles on the motorways. The half automatic sensors (Golden River 

M660/M680, PAT AVC 100, RPP-2, RPP-3, RPP-5) are characterized by lower precision. It combines 

automatic and manual vehicle registration. The type of traffic sensor used depends on the specificity 

of the road segment, while the manual registration can be applied in all kinds of roads. 

The timing for carrying out the traffic registration is identical for all types of vehicles (16 hours 

during the day, that is from 6h00 to 22h00 and 8 hours during the night time that is from 22h 00 to 

6h 00). For the category of truck vehicles, special timing has been prepared during the year 2015. 

Following the above considerations and those included in the documentation of the GDDKiA on 

methodology for the Polish traffic registration, one may conclude to its conformity with the EU 

system of weighting vehicles on the traffic.  

However, the next potential problems can impact the quality of data as no methodology exists 

to fix them: 

- new regulations on toll charges which may change the vehicle traffic density on a given 

segment,  

- extension of the number of toll charge points on a given segment 

- changes in traffic density consecutively to atmospheric conditions. Such changes should 

impact, on its own way, tourism movement also,  

- changes in traffic density consecutively to administrative regulations or to random events, like 

road accidents. 

 

4.5. IT 
 

Population 
The main obstacles concerning IT are as follows: 

 It is hard to determine precisely what kind of hardware and software resources will be 

needed in the survey.  
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 Different methods of gathering data depending on source. 

 Combining data from different sources. 

 

Agriculture  

To process satellite images, with their vast volumes of data, interdisciplinary knowledge and 

specialized software is required, which is created and developed only in research centers. 

An important element of the research is to develop methods for processing large sets of image 

data associated with the analysis of long-term observation of the Earth by using satellite images. 

Complex methods of correction and filtering of data to enable the proper analysis of a series of 

images are being developed. They also develop methods for automated processing of large volumes 

of image data. 

On the side of public statistics is the use of software for processing and preparation of data for 

validation of the results obtained by means of remote sensing methods. 

Huge datasets generates intermediate results with sizes two times bigger than the size of input 

data squared.  

Calculation time increases quadratically to the input data (for not parallel calculations). 

Huge sizes of intermediate results requires fast read and write data with using a hard drive or 

requires very large size of internal memory (RAM). 

The need to use software dedicated for Sentinel-1 to do the pre-processing of images, or the 

need to implement algorithms in alternative programming software. 

 

Tourism/border crossing 

No particular problem concerning the IT related to Touristic/cross border BD production has 

been noted at this stage of work. 
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5. List of available Big Data sources in the domain(s) 
 

Based on current experience (concrete use cases, research work and pilot surveys in numerous 

countries) and the results of brainstorming and questionnaires for WP7 purposes, we can be sure 

that some data sources have the highest potential in the researched domains: population, 

tourism/border crossing and agriculture. Below there is information about them. 

 

Population 

Current experience allows recommending the following data types and pilot surveys by potential 

of their usage: 

Data from sensors - Fixed sensors - Traffic sensors/webcam 

1. Using traffic sensors and webcams to read car registered plates and as a result to estimate 

population pendulum migration 

Mobile sensors (tracking) - Mobile phone location 

2. Using mobile call records to estimate of population travelling and moving  

Mobile sensors (tracking) - Satellite images 

3. Using satellite images to estimate participation in outdoor parties, manifestations etc.  

Social Networks: Facebook, Twitter, Tumblr etc. 

4. Using information from the open Internet (social media) to make surveys on population in 

social point of view, including social networking, declaration of participating in meetings 

 

 

Tourism and border crossing 
 

Current experience recommend the following data types and pilot surveys by potential of their 

usage: 

Data from sensors - Fixed sensors - Traffic sensors/webcam 

1. Data analysis from road traffic automated monitoring stations to provide the data on border 

crossing in internal European Union border. 

Mobile sensors (tracking) - Mobile phone location 

2. Data analysis from mobile network operator to estimate Polish and foreign tourism; 

Data produced by businesses - Credit cards 

3. Charge, debt and credit card transaction analysis to estimate expenses of Polish and foreign 

citizens in Poland. 

 

Agriculture 
 

The potential of using BD in agriculture statistics was indicated by just 39% of respondents. In 

key questions regarding types of data sources the most common answers were:  

 Mobile sensors (tracking) - Satellite images 

 Data produced by Public Agencies 

During brainstorming only Satellite imagery was indicated as a potential data source to use. 
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Pilot surveys conducted in Poland and numerous elaborations on using satellite images allows 

recommending the following data types and pilot surveys by potential of their usage: 

Data produced by Public Agencies  

Mobile sensors (tracking) - Satellite images 

Extracting of particular cultivation and area coverage, including recognition of selected 

cultivations based on satellite images. 

 

To obtain hands-on experience for using Big Data to official statistics purposes, WP7 is planning 

to carry out three use cases (the table below). It will cover the entire process of generating statistical 

output from a specific Big Data source from the start, obtaining the data, till the end, the production 

of statistical estimates. 

Domain Population Agriculture Tourism/Border 

Crossing 

Name of the 

use case 

Everyday citizen 

satisfaction 

 

Estimation of Agricultural 

statistics – pilot case study 

on crop types based on 

satellite data 

Border movement 

Big Data 

source 

Social media/blogs/Internet 

portals 

Satellite images Traffic sensors 

Responsibility UK – coordinator (SGA-1) 

RSO Poznań/Bydgoszcz 

Department of Agriculture, 

RSO Olsztyn + IE 

RSO Rzeszów, 

Department of Social 

Survey + NL 

Brief 

overview of 

the 

methodology 

Webscraping   

Data/Text/Web mining     

Machine learning 

combining data – data 

fusion on radar and optical 

remote sensing data;  

data comparison with 

traditional surveys e.g. FSS;  

combining data – 

administrative data sources 

with satellite data. 

Intertemporal 

disaggregation and 

interpolation,  

Latent variable models,  

Cross entropy 

econometrics. 
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6. Summary 
 

To sum up, in order to prepare the list of potential Big Data sources WP7 carried out several 

activities (brainstorming session, questionnaires) both at national and international level. After 

matching the sources from the list of potential sources to each domain (Agriculture, Population, 

Tourism/border crossing) and carrying out preliminary analysis of possibility for using sources to each 

domain (legal aspects, availability, methodology, IT, quality) we were able to build the list of 

exploitable sources for each domain.  

Based on the current experience (concrete use cases, research work and pilot surveys in 

numerous countries) and the results of brainstorming and questionnaires for WP7 purposes, we can 

be sure that some data sources have the highest potential in the researched domains: population, 

tourism/border crossing and agriculture. It is important to remember that several of data sources, 

though promising and useful are - for various reasons - inaccessible (the private sphere of the 

Internet, mobile network), at least at the moment. Therefore it is necessary to focus resources and 

efforts on the use of sources considered prospective and easily accessible. 

To prepare the list of selected available Big Data sources in the domain(s) the WP7 internal 

meeting in Warsaw has had a crucial impact.  

In the next step the use cases proposal will be elaborated. This document is the picture of 

current state of work and it is input to our final deliverables under SGA-1. 
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1. Introduction 
 

Are you interested how many countries have been using Big Data (BD)? In which areas BD has 

the most important potential? Are we aware of the obstacles? What does BD mean for official 

statistics? 

If you say ‘yes’ only once it means that you could be interested in this document information. In 

text you can find the answer. 

1.1. The main aim  
 

Aim of WP7 is to find out how a combination of: 

• BD sources  

• administrative data  

• statistical data  

 

may enrich statistical output in domains: 

 

 

1.2. Purpose 
 

The purpose of our work is to suggest pilots and domains with successful implementation 

potential for further elaboration in the second wave of pilots in 201820. 

This project’s purpose is to carry out a group of tasks. One of them it was ‘Data inventory’ (other 

tasks are: Data feasibility, Data combination and Summary plus future perspectives) with first subtask 

on identifying BD sources taking into account sustainability and availability in several countries. It is 

based on: 

- brainstorming sessions 

- questionnaire results. 

Why did we suggest carrying out the questionnaire? 

 

20 
According to ‘Business case’ VIP Big Data: „Pilot projects are planned to be carried out by two consecutive ESSnets. There 

are of critical importance for the success of the BD. 
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 to find out more about the possibilities of technical, methodological quality, access in 

different countries;  

 to recommend the sources to the pilots after 2018 to know the plans for BD of different 

countries;  

 questionnaire was sent to countries outside the FPA (but EU country), because we 

recommend beyond the period of its duration;  

 to recognize the obstacles in the using of BD sources.  

 

1.3. Who is responsible for the questionnaire? 
 

Multi domains work package (WP7) was working on questionnaire preparation.  

 

Poland was responsible for WP7’s coordination. We had prepared the questions proposal which 

was consulted and complemented by our colleagues. 
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2. The construction of the questionnaire 
The questionnaire construction was used to prepare the final survey version. 

YES

Q5 Have you already used any big data 

sources or are you planning to use until 2018 

any big data sources for statistical production 

in your country?

Contact details (Q1-4)

Q6 Are you planning to use any big data 

sources for statistical production in your 

country after 2018?

Y

E

S

N

O

Q7 Do you have any obstacles while using big 

data sources?

Q10 Please indicate which big data sources are used currently or are planned to be used after 2018 in your country?

Q11  Are there any other sources, that you think could be useful for using big data for official statistics?

Q12 Please indicate what kind of data do/will you use for big data

Q13 Please indicate what kind of data would you like to use for big data analyzes

Q14 Please indicate what access to the data do/will you have? 

Q15 If you had had access to the all following big data sources, which of them would you have used to which domain 

(maximum 5 for domain)

Q16 Please assess the difficulty of access to the following big data sources (before 2018)

Q17 Do/will you employ…

Q18 Which IT tools do/will you use?

Q19. Do you carry out any project in terms of big data sources?

Q20 If yes, please specify projects titles
NO

Q21 Please select 5 of the most frequently used sources in your projects.

Q22 Rate the quality of big data sources used in your office

Q23 Have you combined different big data sources?

Q24 Are you planning to combine different big data sources?

Q25 Have you combined big data sources with existing sources?

Q26 Are you planning to combine big data sources with existing sources?

Q8 What kind of obstacles do you find while 

using big data sources?

Q27 In which of the following survey does your organization see the potential of big data sources for official statistics

Q28 If you have any other concerns, please share
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There are a few main topics: 

 availability of BD sources and plans to change it in a future; 

 obstacles using BD; 

 using BD; 

 national BD projects; 

 potential for BD; 

 combining different sources of data; 

 organization ; 

 IT. 

3. Dissemination 
 

The questionnaire was shared via website on the following link: 

http://interankiety.pl/i/ma6JA9a3 between 1st - 8th of June. Information contained had been sent to 

all ESSnet partners and others EU’ countries.  

4. The results 
 

Each questionnaire has been important to us. WP7 has received 19 completed questionnaire 

from the following countries:  

- Greece, 

- Bulgaria, 

- Belgium, 

- Netherlands, 

- Denmark, 

- Spain, 

- UK, 

- Italy (2 different units), 

- Germany, 

- Ireland, 

- Estonia, 

- Sweden, 

- Austria, 

- Finland, 

- Poland, 

- Hungary, 

- Slovakia,  

- Lithuania. 

 

We have also received two additional questionnaires after the deadline, it was too late to be 

taken into account for summarizing the results but they were analyzed. 
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4.1. General results 
 

“Big Data needs official statistics as much as official statistics need Big Data”. This slogan is 

clearly reflected in the results of the questionnaire. It is significant that all countries (100% 

respondents) that filled in questionnaire are planning to use any BD sources for statistical production 

after 2018 (70% of them declared that they previously used or have any plans to use BD sources for 

statistical production before 2018). It shows how vast the potential of BD for official statistics is. 

Unfortunately, there are some obstacles which we have to face. They can be related to: access, 

legal aspects, organization, quality, methodology or IT. According to respondents the main obstacles 

are related to access (data are not available to my NSI because of legal restrictions or bureaucratic 

reasons; no agreement of data owner etc.) and legal aspects (personal data protection etc.). It is 

important to remember that several of data sources, though promising and useful are - for various 

reasons - inaccessible (the private sphere of the Internet, mobile network). Therefore it is necessary 

to focus resources and efforts on the use of sources considered prospective and easily accessible.  

 

 
 

A very important question is: How do we collect data? Currently, 'websites' are the sources most 

used to obtain the data. Other commonly used sources, indicated by respondents, are: Mobile 

0,698113208 
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0,340425532 
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0,722222222 
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Legal aspects 
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IT 

Q7: What kind of obstacles have you come across 
while using big data sources? 

Yes No
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sensors tracking - Mobile phone location; Data produced by Public Agencies; Internet searches. It is 

interesting that some of them were indicated for the less usage after 2018. The reasons can be 

various: difficult access, poor quality data. 

Respondents were also asked to indicate domain assuming, that the data source is accessible. 

For each of three domains (Population, Agriculture and Tourism/border crossing) respondents 

indicated the most promising BD sources. Some of them below: 

 Population:  

o Mobile sensors (tracking) – Mobile phone location; 

o Social Networks; 

o Data produced by Public Agencies; 

o Internet searches; 

o Websites; 

 Agriculture: 

o Mobile sensors (tracking) – Satellite images; 

o Data produced by Public Agencies; 

 Tourism: 

o Mobile sensors (tracking) – Mobile phone location; 

o Data produced by business – Credit cards; 

o Websites; 

o Traffic sensors. 

This is very good input for the WP7 Task 1 (Data availability/Data inventory). 

We should also pay attention to the next point. Namely, respondents assessed the specific 

source in terms if their accessibility (one of the main criterion for the usability of data). The following 

sources have been identified as those with the easiest access: 

- Websites; 

- Mobile sensors tracking - Mobile phone location; 

- Data produced by Public Agencies; 

- Internet searches; 

- Data produced by businesses - Commercial transactions; 

- Data from sensors - Fixed sensors - Traffic sensors/webcam; 

- Social Networks: Facebook, Twitter, Tumblr etc. 

Other topics were: employment specialist and IT tools. In the context of the first question, 

a small number of respondents and a number of answers (14 of 19) made it impossible to see the 

trend. We can conclude that in most of the NSI Data Scientist and Data Scientist Team will be hired 

after 2018. Results of the second question suggest that in the near future the use of traditional tools 

for data analysis (R, SAS, SPSS) will be limited because they will be systematically replaced by 

technologies dedicated for BD (Hadoop, Spark). 

Respondents were also asked about their past experience in the field of use cases in terms of BD 

sources. Fortunately, most of them already have some experience. “Up to now” use cases were 

conducted mainly in the area of human-sourced information (prices, job vacancies).  

We have to remember that data availability is not the only one criterion for the usability of data. 

Before we use the data we need to examine their quality. According to respondents the quality of 

the sources used for the “up to now” use cases in the vast majority is defined as the medium. The 

exception are: clarity (low quality) and timeliness (high quality). 
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We have touched also the theme about the combination of data. Respondents indicated some 

experience in this area but above all combining data is rather a future-oriented subject. 

Do you need/want to more information? If yes, the section titled “Detailed results” is designed 

for you. 

 

4.2. Detailed results 
 

Q1-4 are contact information. 

Among the people who filled in a questionnaire, 70% of countries have previously used or have 

plans to use BD sources for statistical production before 2018. That means that it has huge potential 

and it is very important to recognize that new phenomenon. 

 

It is interesting that all countries (who filled in the questionnaire) are planning to use any BD 

sources for statistical production after 2018 (second wave of pilots). 

 

In Q7 respondents were asked to identify several kind of obstacles that they have come across 

while using BD sources. The most often indicated answers were: 

- Access – data are not available to my NSI because of legal restrictions or bureaucratic 

reasons; 

- Legal aspects – personal data protection; 

- Access – no agreement of data owner; 

- Organization – lack of human resources (data scientists).  

It clearly shows that the most problematic are legal issues.  

It is worth stressing that these reasons can have a big impact on the possibility of using e.g. 

administrative data sources (data produced by public agencies).  

 

There is a balanced result of the following aspects: 

 Legal aspects – lack of legal basis; 

 Legal aspects – no legal support; 
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 Methodology aspects – lack of knowledge; 

 Methodology aspects – lack of procedures; 

 Methodology aspects – lack of resources. 

Aspects related to financial issues, lack of technology and legal security of data sources were 

indicated very rarely as a barrier in accessing the data source.  

A lot of respondents indicated that aspects related to data quality are not a barrier to use it. At 

this point it would be worth mentioning that at the same time in question Q19 in the area of Clarity, 

BD sources were assessed very low. 

65% of respondents indicated Organization – lack of human resources (data scientists) as a 

barrier of organizational issues. At the same time 75% told us that aspects related to Quality – lack of 

skills is not an issue from the quality point of view. 

During preparation of use cases for each domain (Population, Agriculture, Tourism/Border 

crossing) it is important to remember that several of data sources, though promising, are - for 

various reasons - hard to reach (the private sphere of the Internet, mobile network). It is therefore 

necessary to focus resources and efforts on the use of sources considered prospective and easily 

accessible (especially in terms of legislation). 
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In Q8 respondents indicated which BD sources are used currently or are planned to be used 

before or after 2018 in their country. In the first part of this question the most of respondents 

identified the following sources: 

- Websites; 

- Mobile sensors tracking - Mobile phone location; 

- Data produced by Public Agencies; 

- Internet searches; 

- Data produced by businesses - Commercial transactions; 

- Data from sensors - Fixed sensors - Traffic sensors/webcam; 

- Social Networks: Facebook, Twitter, Tumblr etc.; 

- Data produced by businesses - Credit cards. 

These data sources were also indicated during the brainstorm phase (number of occurrences in 

the column Brainstorming - table), as well as in the answer of the question Q18 (If yes q 16, please 

select 5 of the most frequently used sources). 

 

It is interesting that some of them were indicated for the less usage after 2018: 

 Websites; 

 Data produced by businesses - Commercial transactions; 

 Data from sensors - Fixed sensors - Traffic sensors/webcam; 

 Data produced by businesses - Credit cards. 

It is probably as a result of the difficulties in accessing the data source, in particular because of 

lack of legal regulations and partnership agreements. 

Limiting the usage of websites as a BD source, even it is very easy to access, can be the result of 

a relatively poor quality of this type of data. Data availability is one of the most important criterion 

for the usability of data, but we have to remember that not the only one. Before we use the data we 

need to examine their quality. 

 We can assume that in the future the concentration will be on different types of data sources 

that will be accessed more easily. 

 
Table 1. Q8: Please indicate which Big Data sources are used currently or are planned to be used before or after 2018 in 
your country: 

Source 
Up to 2018 After 2018 Difficult to access Brainstorming 

Resp. % Resp. % Resp. % Response 

Websites 13/16 81 11/16 69 1/17 6 16 

Mobile sensors tracking - 
Mobile phone location 

8/15 53 12/15 80 10/16 63 13 

Data produced by Public 
Agencies 

8/13 62 11/13 85 1/14 7 15 

Internet searches 8/11 73 10/11 91 1/15 7 11 

Data produced by 
businesses - Commercial 
transactions 

8/10 80 7/10 70 10/14 71 8 

Data from sensors - Fixed 
sensors - Traffic 
sensors/webcam 

7/12 58 6/12 50 4/16 25 13 

Social Networks: Facebook, 
Twitter, Tumblr etc. 

6/9 67 8/9 89 3/16 19 22 
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Data produced by 
businesses - Credit cards 

6/8 75 5/8 63 11/15 73 9 

 

The following data sources are used very rarely: 

 Data from sensors - Fixed sensors - Home automation; 

 Mobile sensors tracking - Satellite images; 

 Pictures: Instagram, Flickr, Picasa; 

 Data produced by businesses - E-commerce; 

 Data from sensors - Fixed sensors - Security/surveillance videos/images; 

 Data produced by businesses - Banking/stock records; 

 E-Mail. 

Most of them were classified as difficult to access (probably the main reason for the low usage). 

However, some of the respondents will focus on them after 2018. 

 
Table 2. Q8: Please indicate which Big Data sources are used currently or are planned to be used before or after 2018 

in your country: 

Source 
Up to 2018 After 2018 Difficult to access Brainstorming 

Resp. % Resp. % Resp. % Response 

Data from sensors - Fixed 
sensors - Home automation 

3/6 50 6/6 100 11/13 85 7 

Mobile sensors tracking - 
Satellite images 

3/6 50 5/6 83 5/13 38 3 

Pictures: Instagram, Flickr, 
Picasa 

1/4 25 4/4 100 4/12 33 4 

Data produced by 
businesses - E-commerce 

1/5 20 4/5 80 8/13 62 10 

Data from sensors - Fixed 
sensors - 
Security/surveillance 
videos/images 

1/4 25 4/4 100 10/11 91 4 

Data produced by 
businesses - Banking/stock 
records 

1/3 33 3/3 100 11/13 85 1 

E-Mail 1/3 33 2/3 67 11/13 85 2 

 
 

Part of the data sources was indicated only as to be used after 2018. It is worth mentioning a 

few of them because of the easy access: 

- Blogs and comments; 

- Data from computer systems – Web logs; 

- Videos: Youtube etc.; 

- Data from sensors – Fixed sensors – Weather/pollution sensors. 

 
Table 3. Q8: Please indicate which Big Data sources are used currently or are planned to be used before or after 2018 in 
your country: 

Source 
Up to 2018 After 2018 Difficult to access Brainstorming 

Resp. % Resp. % Resp. % Response 

User generated maps 0/4 0 4/4 100 6/12 50 0 
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Mobile sensors tracking – 
Cars 

0/4 0 4/4 100 8/12 67 6 

Blogs and comments 0/3 0 3/3 100 2/14 14 3 

Mobile data content: text 
messages 

0/3 0 3/3 100 11/12 85 3 

Data from computer systems 
– Web logs 

0/3 0 3/3 100 4/11 36 5 

Videos: YouTube etc. 0/2 0 2/2 100 4/12 33 5 

Data from sensors - Fixed 
sensors - Weather/pollution 
sensors 

0/2 0 2/2 100 4/16 25 4 

Data from sensors - Fixed 
sensors - Scientific sensors 

0/2 0 2/2 100 6/11 55 1 

Data from computer systems 
- Logs 

0/2 0 2/2 100 5/11 45 5 

Personal documents 0/1 0 1/1 100 10/12 83 0 
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Due to the fact that the number of answers from Q8 did not include all types of the data sources 

classified in UNECE typology, some of them were indicated in the opening of Q9: 

 AIS data; 

 AIS data of ships; 

 AIS (tracking of ships) - currently being investigated. Scanning data - used in production since 

several years; 

 Some of the categories in (8) are a bit difficult to interpret - I assume that AIS, smart meters, 

barcode data etc. are covered by my checked selections...; 

 Courier firms; 

 Smart energy and water meters, unless already covered by a category above; 

 Electricity smart meters; 

 Energy data hubs (in the Nordics especially). 

The potential of AIS data is visible also in open questions Q17 (Use Cases) and Q18 (5 of the 

most frequently uses sources). 

 

The next step was to indicate what kind of data do/will respondents use for BD (Q10).The most 

often used and plan to use (both before and after 2018) types of BD are: 

• Individual non-personal data:  

o 11/16 (69%) Up to 2018 

o 12/16 (75%) After 2018 

• Aggregated:  

o 11/17 (65%) Up to 2018 

o 12/17 (71%) After 2018 

Types of BD that were very rarely used or plan to use before 2018 are: 

• Personal data: 0/6 (0%) 

• Streaming: 2/8 (25%) 

However, both these types of data were planned to be used after 2018: 

• Personal data: 6/6 (100%) 

• Streaming: 7/8 (88%) 

 
Table 4. Q10: Please indicate what kind of data do/will you use for Big Data: 

Answer options 
Up to 
2018 

Up to 
2018 

% 

After 
2018 

After 
2018 

% 

Response 
count 

Personal data 0 0 6 100 6 

Individual non-personal data 11 69 12 75 16 

Aggregated 11 65 12 71 17 

Streaming 2 25 7 88 8 

Others 1 50 1 50 2 

 answered question 18 

 skipped question 1 

 

The preferred form of accessing the BD sources is Partnership agreement free of charge.  
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Using this form both before and after 2018 was declared by 12 of 16 persons (75%), who 

answered. 

 

 Question Q11. 

It is also planned to increase the number of free of charge BD sources by: 

 On the basis of a legal act; 

 Contract with a commercial entity. 

The possibility of using Open data is also increasing. 

Interesting point of reference can be the results of the survey UNSD/UNECE (Results of the 

UNSD/UNECE Survey on organizational context and individual projects of Big Data (Prepared by the 

Statistics Divisions of UN/DESA and UN Economic Commission for Europe))
 
from February 2015, in 

which 78 NSI and 28 international organizations were involved. In Main findings we can read that: 

“Big Data are, to a large extent, owned by the private sector (e.g. on-line companies, mobile 

phone operators, banks, etc.), thus, it is very important to build close collaboration with the 

private sector. Many of these players are global companies; hence the global statistical 

community should use collective bargaining power to obtain the access to these data sets.” 

 

 
The key question for the WP7 Task 1 was Q12, in which respondents were asked to indicate 

domain assuming, that the data source is accessible. We can observe that mostly those sources were 

selected in the question Q8 (Big Data sources used currently or planned to be used before or after 

2018) as well as in open questions Q17 (Use Cases) and Q18 (5 of the most frequently uses sources). 

For each of three domains respondents indicated the following BD sources as the most 

promising: 

 Population:  

o Mobile sensors (tracking) – Mobile phone location; 
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o Social Networks; 

o Data produced by Public Agencies; 

o Internet searches; 

o Websites; 

 Agriculture: 

o Mobile sensors (tracking) – Satellite images; 

o Data produced by Public Agencies; 

 Tourism: 

o Mobile sensors (tracking) – Mobile phone location; 

o Data produced by business – Credit cards; 

o Websites; 

o Traffic sensors. 
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Q12: If the following big data sources were available to your 
country, in which domains would you have used them 

(maximum 5 for each domain) 
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Based on Q13 we could assess the difficulty of access to the selected BD sources (before 2018). 

According to respondents the most difficult access characterizes the following sources: 

- Data produced by business – Credit cards; 

- E-Mail; 

- Data produced by business – banking/stock records; 

- Data from sensors – Fixed sensors – Home automation; 

- Mobile data content text messages. 

It is probably the result of the difficulties in accessing the data source such as lack of legal 

regulations and no partnership agreements. 

On the other hand respondents identified some BD sources with easy access: 

- Websites; 

- Internet searches; 

- Data produced by Public Agencies; 

- Blogs and comments; 

- Social networks.  
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Specific of the question Q14: Do/will you employ… in the context of (Up to 2018; After 2018), 

little number of respondents and number of answers (14 of 19) made impossible to see the trend. 

We can just conclude that in most NSI Data Scientist and Data Scientist Team will be hired before 

2018 and after. Interesting point of reference can be the results of the survey UNSD/UNECE. In the 

summary of skills we can read that: 

“Overwhelmingly, the survey respondents indicate that they so far have relied more on 

providing training to existing staff rather than hiring of a new type of staff (“data scientists”). 

There are two different trends within this pattern. Some respondents mention that they 

provide training to statisticians/methodologists in IT/statistical programmes such as Java, 

SAS, SQL, SPSS, Stata and R, as well as on the data governance and standards to process large 

volumes of data. Other respondents mention that they have reserved IT staff for Big Data 

and have started to train them on statistical and methodological issues.  

However, most agree that it is important to attract talents and teams in the development 

and use of Big Data. The mastery of multiple disciplines, such as humanities, sciences and 

arts, and a thorough understanding of the running track of society and human behaviour 

contribute to realization of the Big Data concept. Due to budget constraints in a number of 

countries, hiring of data scientists is currently not planned and therefore further training of 

the current staff is a more realistic step for the future.” 

 

Answers to question Q15 (Which IT tools do/will you use?) suggest that in the near future the use of 

traditional tools for data analysis (R, SAS, SPSS) will be limited because they will be systematically 

replaced by technologies dedicated for BD (Hadoop, Spark). 

In the referred UNSD/UNECE document that presents information on several dozens of projects 

we can read that: 

“Data analysis was mainly conducted using R and SAS. However, a large variety of tools were 

used in the projects, making it clear that no significant standard has emerged. R, Hadoop and 

SAS clusters were occasionally used to facilitate parallel processing. Python, Java, and Scala 

were also used to do processing on Hadoop. Amongst projects actively handling data, 

R+Hadoop was the most common setup. Also a set of projects used RDF tools to produce 

graph models,R+SPARQL for analysis, and Virtuoso for the data store. A few projects also 

used JavaScript libraries such as D3 and Cross-filter for interactive display of results.  

Projects in planning were less likely to use tools generally associated with “Big Data”. Often 

this decision was made due to a lack of familiarity with new tools or a deficit of secure “Big 

Data” infrastructure (e.g., parallel processing no-SQL data stores such as Hadoop). This deficit 

illustrates a major hurdle to the scalability of many projects. While pilot projects can often be 
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Data scientist 
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Q14: Do/will you employ… 
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run using traditional methods, full scale solutions generally will require significant 

infrastructure investment and training if disaggregated data is to be kept in-house.” 

Lack of knowledge, competencies and skills related to new technologies and lack of 

infrastructure determined and will determine the necessity of using more popular and accessible 

tools and technologies. However training own personnel, cooperation with external experts and 

developing own software and hardware infrastructure ensure that in the near future the key tools 

used in statistics will be dedicated for BD analysis. We have to be concerned that tools like R or SAS 

are evolving into BD processing and analyzing. 

 

 

Next question Q16 was: “Do you have any use cases in terms of Big Data sources?” If 

respondents marked “yes” (63%), they filled in questions Q17, Q18 and Q19. If “no” they could go 

directly to the Q20. It is optimistic that most of them have some use cases in terms of this area. 

 
If in Q16 respondents marked “yes”, in Q17 they were asked to specify their choice. 

The following table presents the results of answers to the Q17 grouped according to the UNECE 

typology. The biggest experience is in the area of human-sourced information (prices, job vacancies). 

Several use cases are in terms of Social Networks, Commercial transactions, Mobile sensors – Person 

and Mobile sensors – Road. 
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Table 5. Q17: If yes q 16, please specify: 

Source by UNECE typology Count 

1 

Human-sourced information (Social Networks) 
For consumer prices:  

 webscraping,  

 retail trade transactions (70% market share food retail, 
negotiations to bring this to 95% and extend to durable 
consumer goods);  

Price information from web pages  
Only in pilot projects:  

 use of webscraped information for the calculation of specific 
price indices  

Price collection 
Web prices 
Automated online collection of prices for consumer goods (web 
scraping)  
Webscrapping for price data;  
Housing prices  
Use of web scraping techniques to collect data from websites 
related to enterprises in two domains:  

 survey on ICT usage by enterprises, 

 register of Agritourist Farms 
Metadata for companies  
Job vacancies  
Collection of information on job vacancies in the Internet (web 
scraping) 
Job portal data for Job vacancy statistics.  
Working in SGA-1 WP2: previous from official statistics point of 
view: Job Offers. 
Detection and estimation of animal population densities* 

16 

1100 

Social Networks: Facebook, Twitter, Tumblr etc. 
Social media usage  
Social media sentiment Indicator  
Twitter topics Social cohesion Basic emotions Safety feeling 
indicator  
Social Media Activity of Enterprises, Classification of Enterprise 
Activities; 
Dutch tourists Foreign tourists Detect seasonal changes* 

5 

2210 

Commercial transactions 
Economic indicators Price information based on scanner data  
Only in pilot projects:  

 use of online cashier information for retail trade statistics 
Scanner data for CPI. 
Scanner data for CPI;  
Scanner data, 

5 

2240 Credit cards 
Aggregated credit card transaction data 

1 

3121 

Mobile sensors (tracking) - Person (Mobile phone location) 
For mobile phone data: promising pilot with network operator 
Mobility of people during a festival  
Foreign visitors Daytime population statistics (movement)  
Visitors at festivals Traffic intensity statistics  

4 

3122 

Mobile sensors (tracking) - Road (Car, Trucks) 
Only in pilot projects:  

 use of traffic sensor data for the estimation of tourism 
variables  

Aggregated level of traffic sensor data 
in planning: traffic data for road freight statistics 
Traffic sensor data, 

4 

3125 
Mobile sensors (tracking) - Nautical (Ships) 

Movement of ships on Dutch waterways  
2 
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AIS data for ship traffic and improved distance matrices for ship 
traffic calculations.  

* source type is determined based on the similarity of the results of the brainstorming 

If in Q16 respondents marked “yes”, in Q18 they were asked to select 5 of the most frequently 

used sources. 

The following table presents the results of answers to the question Q18 grouped according to 

the UNECE typology. 

It is a great, detailed information about the BD sources which the countries use. 
 

Table 6. Q18: If yes q 16, please select 5 of the most frequently used sources: 

Source by UNECE typology Count 

1 

Human-sourced information (Social Networks) 
Websites  
Websites (webscraping)  
website information (webscraped),  
Web-scraped price data  
Data contained in websites 
API access and web-scraping 
Websites 
Internet 
Job portal data (from public agency) 
Webscrapping for price data 
tests with web scraping 
House price data – commercial  
Job vacancy data – commercial 

13 

1100 

Social Networks: Facebook, Twitter, Tumblr etc. 
Social Media  
Social media (e.g. Twitter, Facebook)  
Twitter data  

3 

21 
Data produced by Public Agencies 

data transmission from public organizations 
1 

22 
Data produced by businesses 

Business Registers (to match enterprises) 
1 

2210 

Commercial transactions 
Commercial transactions  
Scanner data (partnership agreement) 
Scanner data for CPI 
Scanner data  

4 

3111 
Home automation 

Smart-meter data  
1 

3121 
Mobile sensors (tracking) - Person (Mobile phone location) 

Mobile phone data 
Call detail records  

2 

3122 

Mobile sensors (tracking) - Road (Car, Trucks) 
road sensors  
Traffic sensor data; to be taken to the production 
in planning: traffic data for road freight statistics 

3 

3125 
Mobile sensors (tracking) - Nautical (Ships) 

AIS data 
AIS (from public agency) 

2 

 

 

If in Q16 respondents marked “yes”, in Q19 they were asked to specify rate the quality of BD 

sources used in their office. 

In the area of Clarity, BD sources were assessed very low (probably because of the data from 

websites). It is important to precise all definitions and metadata that are related to acquired data. In 
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other areas the data quality assessment is on medium level, apart from Timeliness and frequency 

which is on high level. 

 
Table 7. Q19: If yes q 16, rate the quality of Big Data sources used in your office: 

Answer options Low 
Low 

% 
Medium 

Medium 
% 

High 
High 

% 
Response 

count 

Complexity -refers to the lack of 
simplicity and uniformity in the data 

2 18 8 73 1 9 11 

Completeness - the extent to which 
metadata are available for a proper 
understanding and use of data. It refers 
to the exhaustiveness of the descriptions 
available for the input data (i.e. covering 
all the required aspects mentioned in the 
hyper-dimensions Source and Data as 
well as the level of detail of descriptions 

3 30 7 70 0 0 10 

Usability - is the extent to which the NSO 
will be able to work with and use the data 
without the employment of specialized 
resources or place significant burden on 
existing resources; and the ease with 
which it can be integrated with existing 
systems and standards 

4 36 7 64 0 0 11 

Timeliness and frequency 0 0 3 30 7 70 10 

Accuracy - is the degree to which the 
information correctly describes the 
phenomena it was designed to measure 

3 30 6 60 1 10 10 

Coherence - is the extent to which the 
dataset follows standard conventions, is 
internally consistent, is consistent over 
time, and is consistent with other data 
sources 

3 33 5 56 1 11 9 

Validity - is the extent to which it 
measures what the user is attempting to 
measure 

1 10 7 70 2 20 10 

Accessibility - refers to how easy is to 
access information (metadata and data) 
by the users 

1 11 8 89 0 0 9 

Clarity - refers to the availability of clear, 
unambiguous descriptions accompanying 
data, ranging from definitions (e.g. 
definitions of units, variables) to 
descriptions of data treatment (e.g. 
procedures, techniques,…) to provision of 
quality measures (e.g. number of item 
“corrected”,…) 

6 67 3 33 0 0 9 

Relevance - refers to how well the 
statistical product or release meets the 
needs of users in terms of the concept(s) 
measured, and the population(s) 
represented 

0 0 8 80 2 20 10 

   answered question 11 

   skipped question 8 
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In next two questions respondents had to answer if they have ever combined different BD 

sources (Q20) and whether they have such plans (Q21). The past experience in this field is rather 

small (only 11% of respondents marked “yes” in this field). To compare, 65% answered positively 

about planning to combine different BD sources. It clearly indicates that combining different BD 

sources holds huge potential. 
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In Question Q22 “Have you combined Big Data sources with existing sources?” only in the case 

of the sample survey, more than half of the respondents marked the answer "yes" (58%). 44% 

respondents answered positively in the case of the administrative data. Only 3 of the respondents 

indicated Data from the Population and Housing Census. It is worth noting that all 15 respondents 

(15/15, 100%) answered that they haven’t even tried to combine BD sources with the Data from 

Agricultural Census. 

Next question Q23 concerned the plan of combining BD sources with existing sources. In this 

question, there was a much more positive response. The most often indicated answers were: 

- Sample survey; 

- Administrative data; 

- Non administrative data; 

- Data from the Population and Housing Census; 

Similar to Q22 the least respondents marked Reporting and Data from Agriculture Census. 

Table 8. Q22: Have you combined Big Data sources with existing sources? 

Answer options Yes Yes % No No % 
Response 

count 

Administrative data 8 44 10 56 18 

Non administrative data 4 25 12 75 16 

Sample survey 11 58 8 42 19 

Data from Agricultural Census 0 0 15 100 15 

Data from the Population and Housing Census 3 20 12 80 15 

Reporting 1 8 12 92 13 

Others 4 29 10 71 14 

 answered question 19 

 skipped question 0 

 

Table 9. Q23: Are you planning to combine Big Data sources with existing sources? 

Answer options Yes Yes % No No % 
Response 

count 

Administrative data 17 89 2 11 19 

Non administrative data 10 71 4 29 14 

Sample survey 17 94 1 6 18 

Data from Agricultural Census 4 33 8 67 12 

0,35 

0,65 
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Q21: Are you planning to combine different big data 
sources? 

Yes

No
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Data from the Population and Housing Census 10 71 4 29 14 

Reporting 3 30 7 70 10 

Others 7 58 5 42 12 

 answered question 19 

 skipped question 0 

Q24 shows the biggest potential of BD sources for official statistics for the following surveys: 

tourism, prices, followed by labour, transport, population and migration. Only 39% of respondents 

see the potential for agriculture surveys. However, it is quite clear that BD can be beneficial for 

nearly all of the statistical domains. 
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Q24: In which of the following survey does your organization 
see the potential of big data sources for official statistics: 
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Q25 allowed to share some concerns: 

 For the time being, only methodological pilots are carried out with the aim to investigate the 
potential use of BD sources for the development, production and dissemination of official 
statistics. For web scraping, we face several technical issues with websites, finding the most 
suitable IT tool for web scraping is challenging. 

 A fully-fledged consideration of use of BD for concrete statistical operations is still pending. 
We are currently concentrated on the human population census and tourism statistics. 

 Concerning questions 12, 19 and 24 that were intentionally left blank: There are ongoing 
pilot studies at the Federal Statistical Office as well as within the ESSnet projects, so that for 
many aspects, e.g. for the quality of BD sources, it is too early to provide an assessment. In 
case we can access the above mentioned BD sources, we will use them for all statistical 
domains that could possibly apply. 

 At this stage the questionnaire is very difficult to be answered correctly. 
 

5. Summary 
 

Based on the current experience (concrete use cases, research work and pilot surveys in 

numerous countries) and the results of brainstorming and questionnaires for WP7 purposes as well 

as report from UNSD/UNECE, we can be sure that some data sources have the highest potential in 

the researched domains: population, tourism/border crossing and agriculture. Below there is 

information about them. 

 

Population 

Current experience allows recommending the following data types and pilot surveys by potential 

of their usage: 

Data from sensors - Fixed sensors - Traffic sensors/webcam 

5. Using traffic sensors and webcams to read car registered plates and as a result to estimate 

population pendulum migration 

Mobile sensors (tracking) - Mobile phone location 

6. Using mobile call records to estimate of population travelling and moving  

Mobile sensors (tracking) - Satellite images 

7. Using satellite images to estimate participation in outdoor parties, manifestations etc.  

Social Networks: Facebook, Twitter, Tumblr etc. 

8. Using information from the open Internet (social media) to make surveys on population in 

social point of view, including social networking, declaration of participating in meetings 

 

In the survey from UNSD/UNECE for the domain Population the following use cases were 

indicated: 

 Counts of individuals held on a major commercial marketing database comparison to Census 

data estimates, 

 Smartmeter type data for household structure/size and occupancy,  

 Smartmeter data potential for detecting unoccupied dwellings,  

 Tweet analysis,  
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 Official statistics use of mobile phone positioning data with a particular application to 

building population grids.  

 

 

Tourism and border crossing 

 

Current experience allows recommending the following data types and pilot surveys by potential 

of their usage: 

Data from sensors - Fixed sensors - Traffic sensors/webcam 

4. Data analysis from road traffic automated monitoring stations to provide the data on border 

crossing in internal European Union border. 

Mobile sensors (tracking) - Mobile phone location 

5. Data analysis from mobile network operator to estimate Polish and foreign tourism; 

Data produced by businesses - Credit cards 

6. Charge, debt and credit card transaction analysis to estimate expenses of Polish and foreign 

citizens in Poland. 

In the survey from UNSD/UNECE for the domain Tourism/Border Crossing the following use 

cases were indicated: 

 Persons and Places: Mobility Estimates based on Mobile Phone Data,  

 Feasibility study on the use of mobile positioning data for tourism statistics, 

 Tourism statistics produced from camera data to estimate the incoming and/or outgoing 

traffic at the borders,  

 Daytime population and tourism (based on mobile phone location data). 

 

Agriculture 

 

The potential use of BD in agriculture statistics was indicated by just 39% of respondents. In key 

questions regarding types of data sources the most common answers were:  

 Mobile sensors (tracking) - Satellite images 

 Data produced by Public Agencies 

During brainstorming only Satellite imagery was indicated as a potential data source to use. 

Pilot surveys conducted in Poland and numerous elaborations on using satellite images allows 

recommending the following data types and pilot surveys by potential of their usage: 

Data produced by Public Agencies  

Mobile sensors (tracking) - Satellite images 

1. Extraction of particular cultivation and area coverage, including recognition of selected 

cultivations based on satellite images 

In the UNSD/UNECE for the domain Agriculture the following use cases were indicated: 

 Harvest statistics based on satellite images  

Weather/pollution sensors 

Scientific sensors 

 Satellite and Ground Sensor Data for Agricultural Statistics. 


