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Research in official statistics 

– Big data and other opportunities in Horizon 2020 

1. Recommendation for action by the DIME 

The DIME is invited  

• to take note of the opportunities (annex 11.1) for research in official statistics in the 
next Research Framework Programme (Horizon 2020) 

• to discuss possible topics for facilitated events (section 3.3. of annex 11.1) 

• to discuss the vision proposed for Big data in the context of official statistics (annex 
11.2). 

2. Background and brief history 

In contrast to the 5th Framework Programme (where Eurostat managed a number of research 
projects), the 6th and 7th Research Framework Programmes of the European Commission have 
been centralised to the “Research family” of Commission Directorates-General. 

The same setup will be applied for the upcoming Research Framework Programme (Horizon 
2020, starting in 2014). As a result, the opportunities for research projects related to official 
statistics have become less obvious, and considerable proactive efforts by the ESS are 
necessary in order to guarantee that research opportunities related to official statistics are not 
missed out. 

3. Policy context 
The Horizon 2020 research Framework programme1 has been established line with the 
Commission Communication “A Budget for Europe 2020”2, wholly supports the Europe 2020 
strategy, which identifies research and innovation as central to achieving the objectives of 
smart, sustainable and inclusive growth. 

4. Consequences for the NSIs  
For NSIs managing to coordinate (or participate in) successful Horizon 2020 project consortia, 
considerable financial resources for key research projects may become available – of course at 
with the natural consequence that considerable human resources have to be reserved for 
administrative (in particular for NSIs coordinating research projects) and research work. 

Given the human resource requirements, NSIs should only participate in research projects with 
aims aligned with their strategic interests. 

                                                 
1 Proposal for a Council Decision establishing the Specific Programme Implementing Horizon 2020 - The 

Framework Programme for Research and Innovation (2014-2020); COM(2011) 811 final. 

2 COM(2011) 500 final 
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5. Outstanding problems 
Official statistics is at the same time omnipresent (anywhere where evidence-based 
policymaking is involved) and virtually absent (since “statistics” is not a policy area in itself, 
few explicit references to statistics are made) in the Horizon 2020 Research Framework 
Programme. 

The ESS must therefore assist key actors (such as researchers within the field of official 
statistics) to make sure that they do not miss out the less obvious opportunities for statistics 
research in the Horizon 2020 Work Programmes.  

6. Risk assessment 
If the ESS is not actively involved in research fields such as Big data, Open Data and 
evidence-based policymaking, there is a risk for lost opportunities – statisticians missing from 
research consortia where they would have made key contributions, meaning that research may 
be conducted without official statistics (or key aspects of official statistics) in mind. 

7. Next steps 
The members of the DIME are encouraged to nurture their contacts with academia and 
research institutes, with a view to be prepared to respond to calls for research project proposals 
within the context of the first Work Programme of Horizon 2020 (which will cover both 2014 
and 2015).  
 
The official statistics community should bear in mind that while there may be few or no 
explicit “official statistics” headings, research proposals with relevance to official statistics 
may be eligible for submission under other headings. 
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Annex 11.1. Opportunities for research in 

official statistics offered in Horizon 2020 

1 Research needs in official statistics 

The analysis of the future research needs for official statistics1, includes a roadmap, proposing 
various fields for research in official statistics. Numerous topics are suggested, for instance: 

• Change and Efficiency 
with activities such as management studies on official statistics, studies on overall costs cost 
drivers of surveys and methods for improving responsiveness to user needs; 

• Infrastructure and technology 
with topics such as the analysis of big datasets, and the use of web and mobile 
technologies; 

• Methodology 
including “Beyond GDP” indicatorsin general, and evaluation of methods that integrate 
different sources, use different methodologies and may arrive at different results in 
particular 

• Societal Challenges 
again including “Beyond GDP” subjects such as Employment and competitiveness, Social 
inclusion, Energy security and climate change as well as Forecasting critical events (such as 
the Arab Spring). 

2 The 2014-2016 Strategy for Horizon 2020 

2.1 The Horizon 2020 Research Framework Programme 

Horizon 20202 is the Research Framework Programme that will fund EU research 2014-2020. 
Inspired by the analysis of research needs1, Eurostat has contributed to the inclusion of 
references to the analysis of Big data and Open Data, as well as indicators going beyond the 
traditional GDP measure. 

2.2 The 2014-2016 strategy  

The 2014-2016 strategy will govern the first Work Programmes of Horizon 2020. This new 
intermediate-level instrument (between the multi-year Framework Programme and the Annual 
Working Programmes) has been conceived by the Commission’s Directorate-General for 
Research as a means of increasing the coherence of and improving the priority setting within 
the Horizon 2020 Research Framework Programme. An additional novelty is that this Work 
Programme will cover two years (2014 and 2015). 

The Strategy will include approximately 10 items; inclusion among those will increase the 
likelihood to near certainty of a topic to be included in the Annual Work Programmes of 2014, 
2015 and/or 2016. 

                                                 
1 Analysis of the future research needs for Official Statistics (RistoLehtonen, Beat Hulliger, Ralf Münnichet al.) 

http://epp.eurostat.ec.europa.eu/portal/page/portal/product_details/publication?p_product_code=KS-RA-12-026 

2 Proposal for a Council Decision establishing the Specific Programme Implementing Horizon 2020 - The 
FrameworkProgramme for Research and Innovation (2014-2020); COM(2011) 811 final . 
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2.3 Opportunities for research  

Given the influential role granted to the 2014-2016 Strategy, Eurostat has proposed two areas 
for inclusion in the Strategy (related to the “beyond GDP” and “big data”/“open data” items 
already included in Horizon 2020): 

1. Reinforced democratic accountability – new frameworks for monitoring fairness and 
equity going beyond GDP-related monitoring, including indicators supporting: 

• Health, quality of life and wellbeing 
• Consumer empowerment and consumer conditions 
• A green economy 
• Inclusive societies 

2. use of “big data” and “open data” to support evidence-based policymaking in various 
policy areas. 

Currently, Eurostat is contributing to the work of elaborating the Strategy (together with other 
Commission Directorates-General, under the leadership of the Directorate-General for 
Research) within three Director-level working groups (on (i) Health, Demographic Change 
and Well-being, (ii) Inclusive, Innovative and Secure Societies and on (iii) Cross-cutting 
issues). 

3 The 2014 Annual Work Programme of Horizon 2020 

3.1 Background 
The actual allocation of European Commission funding of research will take place within the 
first (2014-2015) Work Programme (to which the 2014-2016 Strategy will serve as an 
introduction). Possibly the Work Programme could include research lines for “beyond GDP”, 
”big data” and/or “open data” – or research line in which these aspects play an important role.. 

After the establishment of the Work Programme, the European Commission would issue 
corresponding calls for proposals (around the end of 2013). 

3.2 Need for preparedness 
Once the calls for proposals have been issued, it is up to universities, research institutes – and 
NSIs – to form project consortia and submit research project proposals. 

However, if reflections on possible official statistics research projects only start once the calls 
have been issued, the official statistics community risks missing out on this opportunity, and 
not be in a position to submit research proposals within the set time limits. 

3.3 Facilitation 
To facilitate preparedness, a special Horizon 2020 session is organised at the NTTS 2013 
conference3, to which researchers have been invited to present their early-stage project ideas, 
with a view to attract colleagues and form project consortia which would be prepared to submit 
proposals in response to the Horizon 2020 calls issued around the end of 2013. 

Moreover, Eurostat is planning to organise one or two facilitated events during 2013 and the 
beginning of 2014 (with themes such as e.g. big data or non-response), following a format 
similar to that of the ESSnet workshops. At these events, ESS NSIs would be given the 
opportunities to exchange experiences, learn about the state-of-the art within the domain, and 
network with a view to submit research project proposals for Horizon 2020. 

                                                 
3 www.NTTS2013.eu; organised in Brussels 5-7 March 2013. 
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Annex 11.2  

Big data as a source of information for 

official statistics 

1 Introduction 

In our modern world more and more data are generated on the web and produced by sensors in the 
ever growing number of electronic devices surrounding us. The amount of data and the frequency at 
which they are produced have led to the concept of “Big data” 1. This concept can be defined as 
follows:  
 

Big data are data sources that can be –generally– described as: “high volume, velocity and 
variety of data that demand cost-effective, innovative forms of processing for enhanced 
insight and decision making.” 

 
Big data is characterised as data sets of increasing volume, velocity and variety; the 3 V's. Big data 
is often largely unstructured, meaning that it has no pre-defined data model and/or does not fit well 
into conventional relational databases. Apart from generating new commercial opportunities in the 
private sector, Big data is also potentially very interesting as an input for official statistics; either for 
use on its own, or in combination with more traditional data sources such as sample surveys and 
administrative registers. However, harvesting the information from Big data and incorporating it 
into a statistical production process is not easy. The challenges involved are well summarised in the 
conclusions of the HLG paper on Big data (see Section 2 below). 
 
In Section Error! Reference source not found., the general conclusions of the HLG group are 
enriched and rendered concrete by the actual experiences from Statistics Netherlands. Finally, 
Section 4 sets out the implications of th HLG paper conclusions in the European context by 
proposing a vision for the ESS. 

2 HLG paper on Big data 

At the High-Level Seminar on Streamlining Statistical Production and Services, St Petersburg, 3-5 
October, the High-level group for the modernisation of statistical production and services (HLG) 
was asked to produce “a document explaining the issues surrounding the use of “big data” in the 
official statistics community”.  
 
This paper2 has now been prepared by an informal task team of national and international experts, 
and was discussed by the 5 February 2013 HLG. 
 
The conclusions of the paper could be condensed as follows: 

                                                 
1  Daas, P. (2012) Big data and official statistics. Sharing Advisory Board, Software Sharing Newsletter 7, 2-3 

(http://www1.unece.org/stat/platform/download/attachments/22478904/issue+7.pdf) 

2  HLG-working group  (2013) Big data and its Potential Use by the Statistical Community. HLG working paper 
2013/6, for the High-level group for the modernisation of statistical production and services meeting. 
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• As Big data represents a number of critical challenges and responsibilities for national and 
international statistical agencies, NSIs and international statistical bodies are encouraged to 
address Big data issues by undertaking research and pilot projects in selected areas. 

• Exploration and analysis methods (already in use but “new” to official statistics) include 
Visualisation methods, Text mining, and High Performance Computing. Adapting already 
existing Big data analytics tools and systems to the official statistics context will require the 
involvement of NSIs. 

• Collaboration between NSIs and private data source owners is of critical importance. 
• For utilising Big data, NSIs need statisticians with a different mindset and new skills, and “data 

scientists”. To meet the short-to-medium term needs for such competences (long-term needs 
being met by universities), NSIs will need to take recourse to specialised training. Given the 
common needs, international collaboration in this regard would be beneficial to the official 
statistics community. 

• In the medium term, the HLG should reflect on the drafting of guidelines for the effective use 
of Big data for purposes of official statistics (and on labelling and certification of statistics 
derived from Big data and used for public policy). 

3 Experiences at Statistics Netherlands 

At Statistics Netherlands several Big data case studies were performed. Data sources studied as 
potential input for statistics were: i) traffic loop detection data, ii) mobile phone data, and iii) social 
media messages. 

3.1 Traffic loop detection data 

In the Netherlands, approximately 80 million traffic loop detection records are generated a day. This 
data can be used as a source of information for traffic and transport statistics and potentially also for 
statistics on other economic phenomena. The data is provided at a very detailed level. More 
specifically, for more than 10,000 detection loops on Dutch roads, the number of passing cars in 
various length classes is available on a minute-by-minute basis. Length classes enable the 
differentiation between cars and trucks. The downside of this source is that it seriously suffers from 
under coverage and selectivity. The number of vehicles detected is not available for every minute 
and not all (important) Dutch roads have detection loops yet. At the most detailed level, that of 
individual loops, the number of vehicles detected demonstrates (highly) volatile behaviour, 
indicating the need for a more statistical approach. Harvesting the vast amount of information from 
the data is a major challenge for statistics. Making full use of this information would result in 
speedier and more robust statistics on traffic and more detailed information of the traffic of large 
vehicles which are indicative of changes in economic development. 

3.2 Mobile phone location data 

The use of mobile phones nowadays is ubiquitous. People often carry phones with them and use 
their phones throughout the day. Instrumental for the infrastructure enabling the coverage for 
mobile phones, are mobile phone masts/towers, called ‘sites’ in the industry. Those sites are located 
at strategic points, covering as wide an area as possible. Much of the activity that is associated with 
handling the phone traffic, i.e. handling the localisation of mobile phones, optimizing the capacity 
of a site is stored by the mobile phone company. So mobile phone companies record data that are 
very closely associated with behaviour of people; behaviour that is of interest to statistical agencies. 
Obvious examples are behaviour regarding tourism, mobility, commuting and transport. The 
destinations and residences of people during day-time are topics of various surveys. Using data 
from mobile phone companies we should be able to provide additional and more detailed insight on 
the whereabouts and the activity of mobile phone users. For our research we obtained a dataset from 
a mobile telecommunication provider containing records of all call-events (speech-calls and text 
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messages) on their network in the Netherlands for a time period of two weeks. Each record contains 
information about the time and serving antenna of a call-event and an (scrambled version of the) 
identification number of the phone. This study revealed several uses for official statistics, such as 
economic activity, tourism, population density to mobility and road use.  

3.3 Social media messages 

Around 1 million public social media messages are produced on a daily basis in the Netherlands. 
These messages are available to anyone with internet access. Social media has the potential of being 
a data source as people voluntarily share information, discuss topics of interest, and contact family 
and friends. To respond to whether social media is an interesting data source for statistics, Dutch 
social media messages were studied by Statistics Netherland from two perspectives: content and 
sentiment. Studies of the content of Dutch Twitter messages (the predominant public social media 
message in the Netherlands at the time of the study) revealed that nearly 50% of messages were 
composed of 'pointless babble'. The remainder predominantly discussed spare time activities (10%), 
work (7%), media (TV & radio; 5%) and politics (3%). Use of these, more serious, messages was 
hampered by the less serious 'babble' messages. The latter also negatively affected text mining 
approaches. Determination of the sentiment in social media messages revealed a very interesting 
potential use of this data source for statistics. The sentiment in Dutch social media messages was 
found to be highly correlated with Dutch consumer confidence; in particular with the sentiment 
towards the economic situation. The latter relation was stable on a monthly and on a weekly basis. 
Daily figures, however, displayed highly volatile behaviour. This highlights that it is possible to 
produce weekly indicators for consumer confidence and could be produced on the first working day 
following the week studied, demonstrating the ability to deliver quick results. 
 

3.4 Challenges identified 
The Statistics Netherlands studies revealed several challenges/issues that need to be addressed. 
These fall into the following categories: 
 
Legislative, i.e. with respect to the access and use of data. 

The right to access admin data, established in principle by the law, is not adequately 
supported by specific obligations for Big data.  Many potential Big data sources are 
collected by non-governmental organisations or are ‘freely’ available on the web; situations 
that may not be covered by existing legislation.  
 

Privacy, i.e. managing public trust and acceptance of data re-use and its link to other sources. 
Privacy is generally defined as the right of individuals to control or influence what 
information related to them may be disclosed. The problem with Big data is that the users of 
services and devices generating the data are most likely unaware that they are doing so, 
and/or what it can be used for. The data would become even bigger if they are pooled, as 
would the privacy concerns. 
 

Financial, i.e. potential costs of sourcing data vs. benefits. 
There is likely to be a cost to acquire Big data, especially Big data held by the private sector 
and especially if legislation is silent on the financial modalities surrounding acquisition of 
external data. 
 

Management, e.g. policies and directives about the management and protection of the data. 
Big data for official statistics means more information coming to NSI’s that is subject to 
policies and directives on the management and protection of the information to which NSI’s 
must adhere. Long-term stability may be a problem when using Big data. Typically, 
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statistics for policy making and evaluation are required for extended periods of time, often 
covering many years. Many big data sources have only recently been ‘established’.  
 

Methodological, i.e. data quality and suitability of statistical methods. 
When more and more data are being analysed traditional statistical methods, developed for 
the very thorough analysis of small samples, run into trouble; in the most simple case there 
just not fast enough. Since text is an essential part of many Big data sources, the need to 
extract information from text increases. Also, the subpopulations covered by Big data 
sources studied are not the target populations for official statistics. Therefore such data are 
likely to be selective, not representative of a relevant target population. Assessing 
representativity of Big data may prove problematic, as often there are no characteristics 
readily available to conduct such comparison. Next, including the information content of 
Big data sources in the statistical production process (often without unique statistical ID 
keys) makes integration challenging.    

 
Technological, i.e. issues related to information technology. 

Dedicated and specialised computing infrastructures are required to cope with Big data to 
enable processing and speed up analysis of large amounts of data. Certainly for the 
exploratory phase, during which the content and structure of Big data sets has to be 
understood, fast technology certainly speeds up this process and more quickly enable the 
revelation of their use for statistics.  
 

Overall it can be stated that the studies of Statistics Netherlands reveal that there is a need for new 
legislation (enabling access to Big data), persons with new skills (statistical aware ‘data scientists’), 
new methods (specifically tailored to large data files and fast) and computational facilities that 
enable the speedy analysis of large data files while ensuring privacy. 

4 Vision 

The official statistics community is only scratching the surface when it comes to exploring the 
opportunities offered by Big data. Moreover, at this moment, research activities related to Big data 
are limited to isolated initiatives at some NSI’s. From the point of view of the DIME, the 
methodological and technological challenges mentioned above should be met by setting up a Big 
data research programme for the ESS. 
 
Such a research programme should provide guidance and financial instruments for the following 
research. 
  

� Further experimentation with Big data sources by setting up a number of pilot projects in 
selected statistical areas. These pilots will provide guidelines for the effective use of Big 
data for purposes of official statistics. Important research areas include 

o combining Big data with traditional data sources (survey, administrative); 
o replacing traditional data sources, i.e. decreasing administrative burden; 
o opportunities for new output; 
o opportunities for faster or real-time statistics production.  

� Development of new exploration and analysis methods, specific for the study of huge 
volumes of data, in the context of official statistics. 

� Further experimentation with High Performance Computing technologies which are 
essential for the processing of  huge volumes of data. 

� Collaboration with third parties such as universities or IT/consulting companies with 
experience in the statistical analysis of large data sources. 
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Big data is a highly multidisciplinary field requiring subject matter knowledge, strong math skills as 
well as strong programming skills. To ensure a speedy progress, research subprojects should be 
performed by small, highly skilled and dedicated teams covering such expertise. Moreover, because 
of the multidisciplinary character of the research programme, guidance could be provided by a 
steering committee containing for example members from DIME, ITDG and/or members from 
director’s meetings from statistical fields. 
 
The strategic contributions of the above research programme consist of the knowledge and 
experience gained in applications of Big data for official statistics as well as breeding a number of 
‘data scientists’ with a strong knowledge of official statistics. Such data scientists will be an 
indispensable part of NSI’s human capital in the near future. 


