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Executive Summary 

Data literacy is the ability to critically use data for making decisions and delivering services, wherever possible, 
in relation to urban mobility issues; this ability implies knowing what data is, how they are managed and used, 
what contributions they can provide to an organization as well as the limitations they are prone to. Data 
literacy has become part of a wider discussion about data revolution but, despite the term's growing 
popularity, little is known about its prevalence in Europe. There has been no systematic research on the 
subject and the paucity of findings that are available paint a picture that is incomplete at best. Recent attempts 
to fill the gap offer some useful insights but their results are not without limitations, either because the 
geographic scope is too limited, or the focus is on some sectors only. 

For these reasons PoliVisu has decided to run its own survey, targeting in particular public sector actors across 
all member states. With this survey tool, PoliVisu aims to collect EU-wide evidence on the use of (big) data for 
policy-making and experimentation purposes within a broad area of interest that includes but is not limited 
to mobility and transport. The survey covers all the main aspects of data literacy, from definition and skills to 
governance structures and existing applications. By taking stock of current practices, devoted resources, data 
related skills and tools, as well as governance mechanisms, the survey is intended as a diagnostic for the 
PoliVisu, suggesting useful elements to be considered for using big data to improve internal efficiency and/or 
service delivery to citizens. Furthermore, survey results will lay the groundwork for future co-creation and 
experimentation activities in the three pilot cities. 

The survey relies on two elements: on the one hand, an online questionnaire involving 127 respondents from 
European countries, with questions concerning data literacy and big data usage; on the other hand, in-depth 
interviews involving 10 subjects chosen amongst the participants in the survey who declared to be big data 
users and were available for being further involved in the survey. The questions concern different aspects, 
such as big data knowledge, production, usage, management, training; in case of non-users, barriers to the 
usage of big data are explored. The information gathered contributes to the definition of a data literacy score, 
which draws on three dimensions (usage of big data, awareness and skills) and is used to define four different 
profiles of data literacy (non-users, beginners, intermediate users, skilled users).  

In relation to data literacy, the survey shows that there does not seem to show any strong polarisation within 
countries or areas of Europe, nor in relation to specific territorial levels. Its main critical feature are the 
limitations in the ability to understand data and have vision, together with the poor organisation and division 
of competencies within the entities; the presence of specific skills appears instead to be of secondary 
importance.  

Big data usage instead is equally present at different territorial levels. Data are mainly used to monitor the 
current conditions of a setting and provide evidence for making decisions accordingly. A clear usage of big 
data within the policy making cycle emerges only from a limited share of actors, with a focus on the 
formulation of policy measures; instead, the contribution of big data in the policy making cycle is different 
according to the territorial level taken into consideration. In general, the overall perception of big data is 
positive, being associated with improvements of the performances. 

Further avenues for increasing data literacy and big data usage within the policy making cycle make actions 
necessary in three domains. First, the usage of big data must be clearly related to the different stages of the 
policy making cycle, which configure different roles for different typologies of data and would help to exploit 
their full potential. Second, it is necessary to increase the overall data literacy of all the different components 
of an entity, given that the effective usage of data requires not only skills but also a supportive attitude from 
the members of an entity as well as devoted organizational schemes. Third, relevant is also the definition of 
specific forms of evaluation for the usage of big data, defining indicators to assess the contribution that data 
may provide to the performances of an organisation. 
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1. Introduction 

Big data is increasingly seen as a source of knowledge that is relevant not just for its size, but also for the 
unprecedented operational opportunities it provides. In this sense, it is necessary to move the emphasis from 
the technological tools required to take advantage of big data to their many possible uses in relation to policy 
issues, that is, in relation to those processes of choice between alternative ways to solve a collective problem 
(see deliverable D3.2). PoliVisu intends to provide a significant contribution in this sense, acknowledge and 
taking advantage of the multiplicity of big data in order to contribute to effective urban policies.  

A crucial feature for exploiting such contribution is data literacy, which has become an integral part of a wider 
discussion about the revolutionary contribution that data can provide. Despite the term's growing popularity 
little is known about its prevalence in Europe. There has been no systematic research on the subject and the 
paucity of findings that are available paint a picture that is incomplete at best. Recent attempts to fill the gap 
offer some useful insights but their results are not without limitations, either because the geographic scope is 
too limited or the focus is on the private sector only. 

For these reasons PoliVisu has decided to run its own survey, targeting in particular public sector actors across 
all member states. With this survey tool, PoliVisu aims to collect EU-wide evidence on the use of (big) data for 
policy-making and experimentation purposes within a broad area of interest that includes but is not limited 
to mobility and transport. The survey covers all the main aspects of data literacy, from definition and skills to 
governance structures and existing applications. By taking stock of current practices, devoted resources, data 
related skills and tools, as well as governance mechanisms, the survey allows PoliVisu pilots to situate 
themselves within a pool of actors that use big data to improve internal efficiency and/or service delivery to 
citizens. Furthermore, survey results will lay the groundwork for future co-creation and experimentation 
activities in the three pilot cities. 

As the topic is currently under-researched, the potential impact of survey results is huge. Decision makers in 
the private and public sector may use the results for comparative purposes in order to improve existing 
organisational practices, while the academic community may see them as a stepping stone to future research. 
Whatever the reason, we hope that survey findings will be of interest to all stakeholder groups and will 
generate a lively debate about the importance of data literacy in the 21st century, on- and off-line. 

This document reports and discusses the results of the PoliVisu data literacy survey. The starting point is the 
definition of data literacy from the specific perspective of the public sector active with urban mobility policy 
(section 2), here proposed by drawing on both a review of academic definitions and of existing surveys on data 
literacy. The consequent working definition of data literacy within the PoliVisu project is used as a reference 
for structuring the survey (section 3), in relation to sampling, design of an online survey and of in-depth 
interviews. The results are discussed extensively in section 4, providing a discussion of the main findings as 
well as a data literacy score, and highlighting the elements of interest from the in-depth interviews. A final 
summary on the relevant findings of the survey is provided in the conclusions (section 5). 

2. A definition of data literacy for policy 

To investigate the data literacy of public sector actors in European countries, a working data literacy definition 
is a first requirement. In doing so, it is necessary to provide a conceptualisation that is consistent with the 
needs and the features of urban mobility policy, drawing on the specific aspects the PoliVisu projects deals 
with. This section discusses academic definitions of data literacy (section 2.1) and reviews existing surveys on 
data literacy (section 2.2) to grasp those features that could be useful to define the concept in the light of 
PoliVisu’s aims (section 2.3) and consequently orientate the survey. 
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2.1. Academic definitions of data literacy 

he academic literature described the data literacy concept in different ways. A basic definition may consider 
literacy as a person's knowledge of a particular subject or field; when moving to the concept of data literacy, 
the same concept may receive different definitions. In fact, multiple are the available data, their possible uses, 
and the extensive range of subjects who may use them. In addition, the fast succession of technological 
innovations and their rapid diffusion makes in continuously necessary to reconsider what literacy means in 
relation to the data domain in continuous expansion.  

Amongst the many definitions available in the literature and the different approaches to the issue (see Frank, 
Walker, Attard & Tygel, 2016 for an example), some have tried to define what data literacy is by reviewing and 
summarising previous conceptualisations. One example in this sense is provided by Crusoe (2016), who 
examined definitions of literacy dating since 2004 on; the resulting general definitions describes data literacy 
as “the knowledge of what data are, how they are collected, analysed, visualized and shared, and is the 
understanding of how data are applied for benefit or detriment, within the cultural context of security and 
privacy” (Crusoe, 2016, p. 12). This definition stresses the features of data as well as their management and 
usage, pointing at the differentiation that may derive from subjects, issues and settings taken into account. 
This aspect suggests that for example meaning and value of big data may depend on the setting and the 
specific issue taken into consideration.  

To define data literacy in a way that is significant for the PoliVisu project, it is necessary to consider not only 
the specific domain of the project – that is, urban mobility planning and policy – but also the subjects that the 
project tries to address. In relation to the issues of everyday urban mobility, groups such as citizens, industries 
and public institutions are potentially relevant. And academic literature has conceptualised data literacy from 
the perspective of these three groups, as three emblematic examples show. 

In relation to citizens, the Data-Pop Alliance (composed by Harvard Humanitarian Initiative, MIT Media Lab 
and Overseas Development Institute) has assumed the perspective of community engagement and 
empowerment, defining data literacy as “the desire and ability to constructively engage in society through and 
about data” (Data-Pop Alliance, 2015, p. 7). This focus on engagement is reflected also in the short 
explanations devoted to the terms composing the definition: “1. “desire and ability” highlights technology as 
a magnifier of human intent and capacity; 2. “ability” underlines literacy as a continuum, moving away from 
the dichotomy of literate and illiterate; 3. “data” is understood broadly as “individual facts, statistics, or items 
of information”; 4. “constructively engage in society” suggests an active purpose driving the desire and ability; 
5. and “through or about data” offers the possibility for individuals to engage as data literate individuals 
without being able to conduct advanced analytics” (Data-Pop Alliance, 2015, p. 7). 

In relation to industries instead, the Ocean of Data Institute – an initiative promoted by the non-profit 
Education Development Center – has drafted its own definition of literacy, drawing on the results of a 
workshop involving big data professionals from several industry sectors. The resulting definition focuses on 
the data literate individual, described as someone who “understands, explains and documents the utility and 
limitations of data by becoming a critical consumer of data, controlling his/her personal data trail, finding 
meaning and taking action based on data. S/he can identify, collect, evaluate, analyse, interpret, present and 
protect data” (Ocean of Data Initiative, 2016, p. 2). 

In relation to public institutions, OECD (2017) has developed a survey on public service and civil service reform, 
involving practitioners from all over the world to investigate what skills are significant for a high performing 
civil service. From a public service perspective, data literacy “means that, wherever possible, decisions should 
be based on data not hunches or guesses. Data isn’t just for ‘geeks’, non-specialists must understand its 
importance” (OECD, 2017, p. 127). Consequently, public servants that are data literate “can appreciate the 
value and importance of data, are able to work with data experts, and that data and analysis are not an "after 
thought" as they too often have been in the past” (OECD, 2017, p.126). Such ability should have four practical 
reflections: using data to make decisions, data-driven public services, working with data specialists, explaining 
data and results. 
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This preliminary discussion of data literacy definitions highlights features that can be significant also in the 
light of the PoliVisu project. Especially in relation with industries and public services, emphasis is given to the 
data literate individual, who is able to critically work with data in order to achieve her aims and accomplish 
her tasks. However, to exclusively focus on general definitions is not significant, since “the basis for a definition 
should be drawn not from domain-specific needs or literature, but from the lived experience of our 
dataculture; it should draw its inspiration from the data-enabled webs of all that we engage, and all that 
engages us” (Crusoe, 2016, p. 15). The next section intends to consider also this aspect, offering an insight on 
different lived experiences as portrayed by existing surveys on data literacy. 

 

2.2. A review of existing surveys on data literacy 

The table below maps the reviewed surveys, highlighting their potential elements of interest for the PoliVisu 
data literacy survey. The review of data literacy surveys intends in fact to 1) contribute to the design of 
PoliVisu’s own data literacy survey, and 2) discover if any existing survey has dealt with similar issues and 
offers relevant findings. Considering the scope of the PoliVisu survey, these elements are defined as follows; 
the review considers if these elements are present in the examined surveys: 

• Scope: the survey assesses the current situation of an institution regarding their skills and usage of big 
data; 

• Topics: big data literacy for public institutions dealing with urban planning and policy issues; 

• Territorial dimension: European Union (EU countries are involved in the survey); 

• Methods: an in-depth explanation of the methodology is provided; 

• Results: results on the data literacy of the respondents are provided; 

• Definition of data literacy: an in-depth definition of data literacy is provided. 
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UNSD Analysis of Big Data Survey 2015 on Skills, Training and Capacity Building             

UNSD Big Data Survey for official statistics 2015             

Government Digital Trends Survey (United Kingdom), 2015-2017             

Benchmarking Digital Government Strategies in MENA Countries             

United Nations E-Government survey 2016             

Qlik 2017 Data Equality Campaign             

UNSD/UNECE Survey on organizational context and individual projects of Big Data             

International Civil Service Effectiveness Index             

Assessment of Demand for Labour and Skills in Big Data Analytics   
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UNSD Analysis of Big Data Survey 2015 on Skills, Training and Capacity Building1 

Scope: assess the current situation about engagement of statistical agencies with Big Data sources, in terms 
of ability to use and actual use of them. 

Topics: big data capacity and usage for statistics agency. 

Territorial dimension: worldwide; OECD and non-OECD countries (86 countries). 

Methods: quantitative survey based on a closed-ended questionnaire. 

Results: Skills and training for Big Data is a priority in order to embrace Big Data for official statistics. However, 
the emphasis is on the methods, rather than on the tools/technologies required. Even though Big Data tools 
are widely available, majority of respondents used the traditional technologies and tools; furthermore, a 
quality framework for data and easiness of access to sources are pointed out as relevant elements as well. In 
general, emphasis is given to skills, methods and tools for using Big Data, even if learning Big Data tools may 
require time and investment. 

Definition of data literacy: No definition is provided. 

  

UNSD Big Data Survey for official statistics 20152 

Scope: assess the situation regarding the steps undertaken thus far by statistical agencies in relation to Big 
Data. 

Fields/Topics: strategic vision of national statistical offices and their practical experience with Big Data. 

Territorial dimension: worldwide; Oecd and non-Oecd countries (93 countries, 1 international organization). 

Methods: quantitative survey based on a closed-ended questionnaire. 

Results: The questionnaire contained questions on the management of Big Data, advocacy and 
communication, linking Big Data with the Sustainable Development Goals, access, privacy and confidentiality, 
skills and training. Statistical offices consider “faster, more timely statistics”, “reduction of response burden” 
and “modernization of the statistical production process” to be the main benefits of using Big Data, followed 
by “new products and services” and “cost reduction”. The following conclusions are drawn from the survey: 
(a) training and capacity-building on Big Data topics (methodologies, estimation and a quality framework) is 
necessary; and (b) more pilot projects are needed, especially those with participation from developing 
countries. In addition, easier access to Big Data will lower the threshold for undertaking a Big Data project. 

Definition of data literacy: No definition is provided. 

  

Government Digital Trends Survey (United Kingdom), 2015-20173 

Scope: assess the digital transformation, its impact on the work and the services of the United Kingdom 
government. 

Fields/Topics: digital technologies and their transformations of public service delivery by UK civil servants. 

Territorial dimension: national; involved UK civil servants (nearly 4500 respondents). 

                                                           
1 https://unstats.un.org/unsd/trade/events/2015/abudhabi/presentations/day2/02/Analysis_of_Big_Data_S

urvey_2015_on_Skills_Training_and_Capacity_Building%20v1%200.pdf 
2  https://unstats.un.org/unsd/statcom/47th-session/documents/BG-2016-6-Report-of-the-2015-Big-Data-

Survey-E.pdf 
3  https://www.soprasteria.co.uk/docs/librariesprovider41/White-Papers/sopra-steria-government-digital-

trends-2015-2017.pdf?sfvrsn=2 
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Methods: quantitative survey based on a closed-ended questionnaire. 

Results: Civil servants believe that their work is being impacted by digital change and that they will continue 
to benefit from the shift to digital. However, civil servants think that digital skills and capabilities, as well as 
training, are lacking, and they are not making the most of their own data to support service transformation: 
in fact, they identify skills as a significant (often the most significant) barrier to digital transformation. The 
increasing investment made in skills and training does not seem to be keeping pace with demand, since the 
number of people who say they have not had enough training continues to grow, and fewer people think they 
have the right competencies for their job. 

Definition of data literacy: No definition is provided. 

  

Benchmarking Digital Government Strategies in MENA Countries4 

Scope: assess the progress in using e-government and how it can support the realization of the internationally 
agreed development goals and help address emerging public administration issues. 

Fields/Topics: e-government development status of all Member States of the United Nations. 

Territorial dimension: worldwide, involving all UN Member States (193 countries). 

Methods: quantitative survey based on a closed-ended questionnaire. 

Results: The involved countries have laid the foundations for the digital transformation of the public sector in 
a way that ensures greater accessibility for all; the survey focuses on policy uses of digital technologies, but 
with no specific focus on big data nor on urban issues. However, the report also shows that a more structured 
use of new technologies could better meet citizens’ expectations, help secure trust in government and support 
inclusive growth. A more strategic use of ICTs can help the different parts of the public sector work together 
and share resources, as well as improve data governance and cybersecurity policies. More fundamentally, the 
report calls for a cultural shift in the public administration to centre services and policies on citizen’s needs 
and preferences. These countries need a robust strategic and policy framework to implement digital 
government strategies successfully and consistently across the administration. 

Definition of data literacy: No definition is provided. 

  

United Nations E-Government survey 2016 – E-Government for Sustainable Development5 

Scope: benchmark the current digital government policies and initiatives in Middle East and North Africa 
countries. 

Fields/Topics: usage of digital technologies for the achievement of broader policy objectives. 

Territorial dimension: international (Egypt, Jordan, Lebanon, Morocco, Tunisia and the United Arab Emirates); 
involved one respondent per country. 

Methods: analysis of data and development of devoted indicators. 

Results: e-government has become a development indicator and an aspiration in and of itself.  It can clearly 
contribute to development.  It has helped advance the delivery of basic services such as education, health, 
employment, finance and social welfare. It can play a critical role in making institutions more inclusive, 
transparent, and effective. But for e-government to realize its full potential impact on development, it needs 
to be accompanied by measures to ensure access and availability of ICT and make public institutions more 
accountable and more responsive to people’s needs. E-government is but one small part of the major effort 
we are undertaking to close the deep inequalities that continue to exist between countries and within 

                                                           
4 https://www.oecd.org/mena/governance/digital-governance-mena.pdf 
5 http://workspace.unpan.org/sites/Internet/Documents/UNPAN96407.pdf 
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societies. It is important to mobilize its contribution while taking into account the various levels and 
characteristics of countries’ development. 

Definition of data literacy: Yes, “the necessary skills to interpret and use data”. 

 
Qlik 2017 Data Equality Campaign6 

Scope: to investigate how data impacts personal and professional lives of European workers. There is a strong 
focus on data equality, as authors state that opportunity to use, access and succeed with data should be freely 
available to all regardless of their physical location or social status. 

Topics: demographic and professional characteristics; training needs; data culture and access; data for 
decision-making; data literacy in the post-fact world; data in everyday life. 

Territorial dimension: UK, Spain, Germany, France, Sweden. 

Methods: The sample included 5,291 workers from companies with 50+ employees with an almost equal split 
per country. The highest share of respondents was in manual occupation (29,9%), the lowest performing 
graduate entry level tasks (3,2%).  In general, however, the report is very short on detail about the underlying 
methods.  

Results: The share of data literates is presented to be 922 or 17,4% of the sample. Geographically, data literacy 
rates are spread as follows: Spain (25,3%), UK (20.6%), Sweden (15,4%), Germany (13,5%) and France (12,2%). 
Big companies (>500 employees) have the highest data literacy rate (47,1%), and in terms of age, employees 
in the 45-54 bracket have the highest percentage of data literates (19%), followed by the 35-44 year olds 
(18,2%) and 25-34 year olds (17,4%). The vast majority of respondents (65,3%) said they would be willing to 
invest more time and energy into improving their data skill set. The majority (52,3%) also said they look more 
closely at how data is being used to make sure they are getting real facts and not manipulations. 

Definition of data literacy: No definition is provided. 

 
UNSD/UNECE Survey on organizational context and individual projects of Big Data7 

Scope: the focus is largely on statistical offices, and the overall aim is to provide an overview of active Big Data 
projects which could help facilitate a more informed discussion within the community at large and develop 
the programmes of the international working groups. 

Topics: Five main areas that include Big Data strategy, governance, quality, privacy and skills. 

Territorial dimension: 32 countries. 

Methods: those surveyed were participants in the UNECE Big Data Project and/or the UN Global Working 
Group on Big Data for Official Statistics. In total, the survey was sent to 78 national statistical offices and 28 
international organizations. Replies to the questionnaire on the organizational context were provided by 32 
countries and 3 organizations, while 24 countries and 3 organizations were able to report on a total of 57 Big 
Data projects. 

Results: The biggest challenge for most Big Data projects is the limited access to potential datasets. Big Data 
are, to a large extent, owned by the private sector (e.g. online 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. Also, some aspects of Big Data, like quality and confidentiality, are best tackled at 
the international level. In many countries the key issue at the moment is to build partnerships in order to 
explore the opportunities of Big Data. In order to minimize the financial risks of exploring these new 

                                                           
6 http://dataequality.org/research 
7 https://unstats.un.org/unsd/statcom/doc15/BG-BigData.pdf 
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technologies, countries have decided to actively participate in regional collaborations, such as the UNECE 
Sandbox project and Eurostat’s Big Data Task force. Only about half of the responding institutes have formally 
assigned staff to work on Big Data projects. More than two thirds of the organizations explained that they do 
not yet have defined a quality assessment framework for Big Data sources or the output of analysis. Most 
survey respondents mention that the same privacy framework that applies to traditional statistics also applies 
to Big Data, and very few countries have a privacy framework only for Big Data. 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”).  

Definition of data literacy: No definition is provided. 

 
InCiSE: International Civil Service Effectiveness Index8 

Scope: international comparison of central government civil service that can be used for accountability and 
performance improvement purposes. 

Topics: (1) tax administration, (2) policymaking, (3) social security, (4) digital services, (5), fiscal and financial 
management, (6) regulation, (7) crisis management, (8) human resource management, (9) integrity, (10) 
openness, (11) capabilities, (12) inclusiveness. 

Territorial dimension: 31 countries across Europe, North America, South America, Asia and Australasia. 

Methods: The InCiSE framework is divided into civil service functions and attributes. The three main functions 
are central executive, mission support and direct service delivery, each containing a number of sub-functions 
e.g. included in the direct service delivery are tax administration, social security administration and digital 
services. In terms of attributes: there are six: integrity, openness, capabilities, inclusiveness, staff engagement 
and innovation. The importance of each function and attribute is defined and justified by the authors. The 
metrics included in the index represent a wide range of data sources and are derived from a combination of 
administrative data, survey findings and expert assessments. Due to limited data availability, some metrics 
may measure wider public sector rather than civil service performance in particular. Several countries were 
excluded from the pilot Index because they had fewer than 75% of the metrics available.  

Results: In addition to pdf, the results are presented interactively (html), which makes them very engaging and 
easy to understand. In terms of the actual findings, as yet there are no clear regional patterns emerging, 
although the current dominance of European countries in the index does enable some direct comparison. The 
top performer according to the overall score is Canada (1,0), followed by New Zealand (0,953) and Australia 
(0,912). Then within each function and attribute you can see top 5 performing countries. For example, within 
the policymaking function the top performers are, in descending order, the UK, the US, Denmark, Finland and 
Canada. Within tax administration, it’s Estonia, Norway, Denmark, Ireland and the UK. When it comes to 
‘integrity,’ the best performers are New Zealand, Sweden, Norway, Canada and Denmark. And in terms of 
‘capabilities,’ Japan tops the list, followed by Finland, Canada, New Zealand and Switzerland 

Definition of data literacy: No definition is provided. 

 
Big Data Analytics: Assessment of Demand for Labour and Skills 2013-20209 

Scope: understand demand trends until 2020 for big data related staff in the UK, focussing in particular on 
demand arising within the IT function of UK businesses 

Topics: demand for big data jobs, salary premium for big data professionals, big data skills recruitment 

Territorial dimension: UK only 

                                                           
8 https://www.bsg.ox.ac.uk/international-civil-service-effectiveness-index 
9 https://www.sas.com/content/dam/SAS/en_gb/doc/whitepaper1/big-data-skills-tech-partnership.pdf 
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Methods: The demand-data analysis is based on a dataset containing details of all advertised positions for big 
data staff in the UK, arising within primary IT recruitment sites. Specifically, on data provided by IT Jobs Watch 
(www.itjobswatch.co.uk) who track the demand patterns for IT staff through the application of semantic 
analysis to data obtained from major IT recruitment sites. In the absence of a common operational definition 
of "big data", that employed when building this dataset has been derived using a combination of key terms 
(e.g. big data), affiliated job titles (data scientist) and selected skillsets (e.g. Hadoop) considered specific to big 
data employment. The methodology employed for the collection of data from staffing companies relied on a 
survey instrument and proceeded as follows. A list of staffing companies was drawn up containing details of 
those that were known to have recruited for big data positions during the previous year. Each of the 
organisations was then contacted by telephone and an individual with responsibility for this recruitment area 
was invited to undertake a dedicated web survey designed to explore their experiences of recruiting for such 
positions. A total of just over 70 responses was received. 

Results: Vacancy data analysis shows demand for big data staff increased by 41 per cent over the 2012-2013 
period to 21,000 positions in total. Developers accounted for four in 10 big data positions advertised in 2013 
and the proportion of adverts for developers has almost doubled in the past five years. Other generic groups 
of big data staff accounting for a significant proportion of related demand in 2013 were architects (10%), 
consultants (10%), analysts (7%) and administrators (5%). Based on survey of staffing companies, of an 
estimated 2,200 big data positions advertised by respondents to the recruitment survey, more than three 
quarters were thought to have been difficult to fill. Big data positions were thought harder to fill during 2013 
than any other groups of managerial/professional staff. Among the main role groups identified, big data 
architects were thought hardest to recruit and almost one third of staffing companies (32%) stated that finding 
applicants with the appropriate skills, qualifications or experience had been ‘very difficult’ in 2013. When 
asked about more specific big data roles, respondents highlighted data scientists as having been the most 
difficult to fill during the previous year, almost one half (4%) stating that it had been ‘very difficult’ to recruit 
for such positions. Lastly, in terms of future demand, between 2013 and 2020 a very large increase in roles for 
big data specialists is expected, reflecting the growing UK digital economy and the increasing amounts of data 
that will be created from internet-connected devices (IoT). 

Definition of data literacy: No definition is provided. 

 

2.3. A PoliVisu definition of data literacy 

Drawing on the discussion of the previous sections, a short working definition of data literacy in the context 
of the PoliVisu interests can be phrased as:  

 “the ability to critically use data for developing policy, taking decisions and deliver services, wherever 
possible; this ability implies knowing what data are, how they are managed and used, what contributions 
they can provide to an organization as well as the limitations they are prone to”. 

This definition is intended to orientate the interpretation of the findings of the PoliVisu data literacy survey, 
assuming also that it can be enriched or modified; for example, it could be that the survey highlights relevant 
abilities that are not considered in this preliminary definition of data literacy. 

 

3. Methodology 

3.1. Sampling 

The PoliVisu survey intends to provide a comparative assessment of the extent of big data usage and literacy 
among public sector actors in Europe, assuming a sample size of 100 respondents. 
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As for the targeted population, it can be assumed as composed of organisations with competencies and/or 
roles in mobility and transport policy and practice, such as: 

• Group A - Government bodies (e.g. Ministries, Regions, Metropolitan Cities, Associations of 
Towns/Counties, etc.); 

• Group B - Government agencies and publicly owned companies (e.g. transport authorities, rail 
companies, airlines, etc.); 

• Group C - Passenger transport service providers, being private or public or of mixed ownership (e.g. 
bus/coach companies). 

As a proxy for the number of organisations in the first group, it is possible to use the headcount of NUTS 1/2/3 
areas10 provided by Eurostat11, assuming that at least one competent body on mobility and transport policy 
exists in each geographical area; this nonetheless underestimates the actual number of those organisations, 
as this approach leaves out the partnerships involving multiple government bodies (such as associations of 
towns or cities), particularly the individual cities and towns active below the NUTS 3 level. 
As a proxy for the number of organisations in the second group, the headcount of NUTS 1&2 areas is used (not 
of 3, and with NUTS 1 repeated twice). This means that at least two major passenger transport operators (for 
example an airline- and a railway company) exist at national level and that every single European region hosts 
at least one large passenger transport operator like a bus/coach company. This approach possibly 
underestimates the actual number of those organisations, especially because competition law reforms have 
opened up the market over the past 20 years. However, it is possible to expect that a number of companies 
are actually operating in several regions (and even countries) at the same time, so this conservative approach 
may at least avoid the emergence of too many duplications. As a proxy for the third group of organisations, a 
reference is the headcount provided by the EC of the road passenger transport companies holding a 
community licence12, limited to road transport. The result of the simulation forecasts a target population of 
40.000 components. (see the table in Annex 1). 

 
Assuming the estimated population and number of respondents, it is necessary to assess if the assumed 
number of 100 responses can be said to be representative of a targeted population of about 40000 (being 
nonetheless aware that a higher number is invited to participate in the survey and that a lower number 
actually takes part in it). 
Based on the sample size calculations13, the answer is still positive taking the conditions below into account: 
 

• That the sample is randomly selected; 

• That an 8% margin of error is acceptable, which is higher than the market average of 5% (meaning 
that the responses of our small sized sample may differ by minus 8% or plus 8% of the outcome of the 
full target group; 

• That a 90% confidence rate is acceptable, which is lower than the market average of 95%. 

The survey can nonetheless be prone to some limitations, such as:  

• Inappropriately selected sample (those who respond to the survey are inherently different in 
behaviour from the members of the targeted population); 

                                                           
10 The classification is made up of three hierarchical levels: each Member State is divided into so-called NUTS 

1 regions, which in turn are subdivided into NUTS 2 regions and then divided further into NUTS 3 regions. Each 

of these regions is allocated a specific code and name. 
11 http://ec.europa.eu/eurostat/documents/3859598/6948381/KS-GQ-14-006-EN-N.pdf 
12  https://ec.europa.eu/transport/sites/transport/files/community-licence-road-passenger-transport-2010-

2016.pdf 
13 Here http://fluidsurveys.com/university/survey-sample-size-calculator/ was used 
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• Inadequate sample size (despite the encouraging results of the sample size calculator used in the 
previous Section, having 100+ responses may not be enough because of a too conservative estimation 
of the actual number of members of the targeted population);    

• Missing or inappropriate responses (100 responses may not be collected within the time frame 
assigned to the survey, or they may include a considerable number of “false positives” - people who 
do not bring a fair representation of the situation within their organisation).    

 

3.2. Online survey 

An online questionnaire was set up to collect responses about data literacy and big data usage. The first section 
gathers information about the profile of the respondents and about their general big data knowledge. 
Subsequently respondents were asked if their organisations work with data that can be considered as ‘big 
data’. Respondents who give a positive answer are directed to sections asking about production, usage and 
management of big data, as well as training of the people in charge of big data; replies allow skip logic, so that 
according to the given answer, respondents are directed to different sections (e.g. a respondent who has not 
received training for the use of big data will not be directed to the section asking more detailed questions on 
the topic). Instead, respondents who give a negative answer are directed to a section asking them what the 
main barriers to the use of big data were. Finally, respondents were invited to leave their email contact to be 
involved in the in-depth interviews, if they are willing to do so. To guarantee an easy access to the survey, the 
questionnaire is made available in Google Forms, in different EU languages (Czech, Dutch, English, French, 
German, Italian, Portuguese and Spanish); the questionnaire is made accessible through a devoted page on 
the PoliVisu website, and is spread through professional networks, as well as through the project social media 
and newsletter. The English version, that was used for translation is available in Annex 2. 

 

3.3. In-depth interviews 

A number of In-depth interviews were conceived to deepen the findings emerged from the online survey. The 
selected respondents provided a significant insight on data literacy and big data usage thanks to their 
experiences. 17 survey respondents who had agreed to participate in a follow-up discussion were invited for 
an interview. Interviews were provided by phone (or when possible, in face-to-face meetings), during around 
30 minutes. The structure of the interview was largely similar to that of the questionnaire, with a focus on the 
available data as well on management, use and governance, and the perception that the respondent has of 
data. Some parts of the interview were specific to the given respondent as they were based on his/her answers 
to the questionnaire. The final result has helped to enrich the picture that emerged after quantitative analysis, 
adding depth to specific topics and providing space for more personal opinions to emerge. The interview 
guideline is available in Annex 3.  

 

4. The results 

The results of the survey are analysed as follows. Firstly, the results of the online survey are presented in 
section 4.1, following the structure of the questionnaire; due to the structure of the questionnaire, not all the 
respondents have answered each question. The percentages refer only to the total amount of received replies 
for that question. Secondary, some significant data from the online questionnaire are used to outline a data 
literacy score in order to define data literacy profiles (section 4.2). Finally, in-depth interviews highlight specific 
elements of interest, also in relation with the previous findings of the online survey (section 4.3). 
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4.1.  The results – questionnaire 

4.1.1. The respondents 

The online questionnaire received replies 131 in total. 122 of them are from 24 EU countries; 5 from non-EU 
countries, such as Norway, Serbia and Turkey; 4 replies came from non-European countries. Given the scope 
of the survey, the analysis considers only the 127 replies from European countries. 

 

 
Figure 1 Respondents from European countries 

 

Respondents convey a wide range of territorial levels, from institutions working at the European or 
international level, to participants active in cities and towns; amongst such a balanced set of respondents, 
municipal actors emerge (35%). Two actors do not fit into these categories and define themselves as “global” 
and “intermunicipal”. 
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Figure 2 Territorial level of the respondents (percentages) 

 

The profiles of the respondents include different categories, but the majority consists of municipal (39%), local 
(19%) and regional (17%) organisations, with a clear prevalence of publicly-owned entities. 

 

Figure 3 Organisation’s profile (percentages) 

Amongst the respondents, officers with a technical background – even specifically in relation with data - 
emerge (36%), as well as officers with executive and managing roles (32%). Respondents who do not recognize 
themselves in the provided definitions define their profiles as those of officers active in public bodies. 
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Figure 4 Respondent’s profile (percentages) 

 

The majority of the respondents (92 in total, corresponding to 72% of the sample) declares to use big data in 
their work. 

 

Figure 5 Overall usage of big data (percentages) 

 

4.1.2. Knowledge of big data 

A first element considering data literacy will measure the knowledge of the respondents about the concept of 
big data. Drawing on PoliVisu’s working definition of big data (see Deliverable 3.1), respondents were also 
asked if they think that the constitutive features of the definition are essential, optional or no part of their 
own perception of what big data are. In that respect, the emerging results show a partial picture of what big 
data are assumed to be. Big data are widely associated with large and varied amounts of data, somehow 
focusing on the quantity of information provided. Less attention is given to the process dimension, in relation 
to the speed and the forms of acquisition. Interestingly, innovative sources such as modern ICTs are not widely 
seen as an essential feature of big data, and even less attention is reserved to social networks. Finally, the 
issues of variability are considered mainly as facultative. In a sense, the emerging picture is that of a partial 
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knowledge of big data, praised for the amount of different information they provide. Other distinctive aspects, 
related to the processes of acquisition and analysis, as well as to the potential issues of big data, are apparently 
much less interesting for many respondents. 

Some additional comments from a number of respondents highlights a number of significant aspects. Some 
of them refer to what big data constitutively are, mentioning for example that it consists of the cross 
fertilisation of data from previously unaligned sources, as well as of the continuous but never complete flow 
of data. Some unprecedented opportunities are mentioned, in relation to the multiple possible uses of the 
same set of data, as well as the availability of new technologies for capturing and processing them. Finally, 
also the level of detail and the need for assuring the quality and reliability of the data are mentioned. 

 

Which aspects below are part of 'big data'? Essential Optional Not part 

Volume - extremely large amounts of data 88 (79%) 18 (16%) 6 (5%) 

Velocity - astonishing speed at which data is coming in 57 (51%) 42 (38%) 13 (12%) 

Variety - lots of different types of data 70 (63%) 36 (32%) 6 (5%) 

Variability - many inconsistencies, anomalies and outliers 38 (34%) 52 (46%) 22 (20%) 

Process - when data is captured, managed, analysed and 
shared 

59 (53%) 36 (32%) 17 (15%) 

Sources - captured digitally by modern ICTs (IoT, smartphones 
apps/devices...) 

56 (50%) 45 (40%) 11 (10%) 

Sources - captured digitally through social networks 26 (23%) 61 (54%) 25 (22%) 

 

Table 1 Knowledge of big data: what their constitutive features are according to the respondents 

 

4.1.3. Production of big data 

To gradually describe the way in which the respondents work with big data, the first aspect here considered 
is the big data production. 68 respondents (74%) declares to be not only users, but also producers of big data. 
The areas of production are quite varied, but these tend to focus on monitoring flows and performances (in 
relation to infrastructures, public transport, road traffic, environment); statistics and spatial information are 
also developed by most of the respondents. The main sources are system logs, sensors data and spreadsheets. 
Big data are mainly produced for describing ongoing phenomena and are used for having general insights on 
a given setting; instead, apparently less widespread is the usage of data for detailed profiling, or for taking 
immediate action according to what data highlight (e.g. through enforcement). Interestingly, one respondent 
states that many are the data collected, but that these are not always usable. 
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Figure 6 Areas of data production (percentages) 

 

 
 

Figure 7 Sources of data (percentages) 

 

4.1.4. Usage of big data 

The usage of big data emerging from the survey shows a varied picture not only of the main ongoing uses of 
such source of information, but also of its overall perception throughout the survey sample. Most respondents 
use big data to seek evidence for decision making (52% of the respondents), specifying in some cases the 
interest in information to base projections on. A significant share of them takes advantage of data to monitor 
the performance of infrastructures and services, as well as to monitor the environmental trends. Less spread 
is the use for gathering feedback on the effectiveness of interventions or on the opinion of users.  

66% 65% 65%
59% 57%

54%

47%
43%

32%
29%

9%

0%

10%

20%

30%

40%

50%

60%

70%

Areas of data production

66%
62% 60%

47%
44% 44%

38%
35%

32% 32%
26%

4%

0%

10%

20%

30%

40%

50%

60%

70%

Sources of data



D3.3 Data Literacy Survey Report  

 

© 769608 PoliVisu Project Partners 21 14/05/2018 

In relation to the purposes of big data usage, a balanced picture emerges, since respondents declare to use 
big data in relation to distinct stages of a policy making cycle and different needs for service provision. Less 
developed are aspects such as customer care or budget monitoring. The current usage of big data apparently 
reflects a consolidated situation, given that many respondents declare to have used big data since at least 3 

years (41%), or even for more than 5 years (34%)14. 

 

 

Figure 8 Evidences sought from big data (percentages) 

 

 

Figure 9 Purposes for big data use (percentages) 

 

Respondents show a mainly positive opinion of how big data have improved the performances of their 
organisations15. Most of them state that big data have contributed to facilitate the action of their organisation, 
especially in relation with decision-making processes and service delivery; while few respondents do not 
consider that big data have provided a positive contribution, a significant share of them declares herself 

                                                           
14 Percentages refer only to the collected answers, received from 41 respondents 
15 Percentages refer only to the collected answers, received from 57 respondents 
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neutral when assessing if big data have offered improvements to their organisations’ performances. Some 
additional comments from respondents provide useful elements for better understanding how the 
contribution of big data is perceived. 

Some respondents highlight how big data contribute to more detailed and updated information. Most of the 
remarks refer to the policy making cycle. For example, “the use of big data increases the management of 
information and the design of new services”. Data contribute primarily to a more complex and complete 
understanding of how a given setting works, since they “allow to have a historic and anticipated vision of the 
adopted policies, thanks to value-added information due to the integration of previously fragmented 
information sources”. Decision making has been facilitated, since big data “has made it easier to point at the 
best solution - defined by the evidence. This gives the politicians a better platform to make their decisions”. 
Even the provision of information to users has been facilitated, for example in relation to road traffic 
management and noise pollution. Some respondents even overstate the contribution of big data, saying that 
they “show the real situation”.  

Nonetheless, critical voices emerge too. For example, the lack of skills and literacy is mentioned, since “the 
public sector lacks competencies. It is difficult to gain benefits when you do not know what questions to ask; 
this stage is still very explorative”. Also, the usage of big data needs to be evaluated on a longer temporal 
horizon, since “not much has been proven for the time being, big data remains a lot of promise whether this 
can be useful”. In addition, “better information does not necessarily lead to better policy; this also requires 
adjustment of the steering models. That has not happened yet”. 

 

Do you agree that big data has improved your 
organisation’s performance? 

Strongly 
agree 

Agree Neutral Disagree Strongly 
disagree 

Big data has delivered efficiency gains for the 
organisation 

10 
(18%) 

23 
(40%) 

20 
(35%) 

4      
(7%) 

0     
(0%) 

Big data has improved the decision-making processes 
11 

(19%) 
30 

(53%) 
14 

(25%) 
2      

(4%) 
0     

(0%) 

Big data has made policy implementation easier 
9   

(16%) 
26 

(46%) 
19 

(33%) 
2      

(4%) 
1     

(2%) 

Big data has helped deliver better service to citizens 
10 

(18%) 
30 

(53%) 
15 

(26%) 
2      

(4%) 
0     

(0%) 

Big data has facilitated policy evaluation 
9   

(16%) 
28 

(49%) 
19 

(33%) 
1      

(2%) 
0     

(0%) 

 

Table 2 Perception of performance’s improvement brought by big data 

 

When asked if their organisations use the potential of big data in full, the opinions of respondents are more 
fragmented. Most of them (47%) think in fact that there is still space for improvement, while only 21% believes 
to fully take advantage of big data. Only few of them mentions the lack of data as a significant barrier, for 
example because they are “still fragmented and not always updated”. Some other state that the technical and 
management skills of their organisations are poor in this sense since this is a “relatively new area and the 
system is still in formulation” and “Internal capacity is lacking (manpower + infrastructure)”. However, the lack 
of strategies, visions and positive perceptions are the main obstacle mentioned by respondents. 

Some answers mention that the use of big data “is only sporadic and for specific situations, there is no strategy 
behind”. The absence of a significant strategy is primarily the result of not seeing the potential of big data, 
since “there are still many areas that are not really using big data and there is a need for fresh minds to harvest 
the benefits of big data properly - finally it is a developing field, we still learn more about it and find more 
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uses”; according to another (quite pessimist) respondent, this is because “public sector is old, with poor 
budget and legitimation, politicians have no knowledge and are in crisis, research pursues other aims, 
companies have difficulties in modifying their business models”. Finally, the presence of individuals plays a 
significant role in enhancing or impeding a wider use of big data, since “those meant to leading its use are 
more inclined to build their own empire than spread the benefits to the organisation as a whole - they are 
stifling innovation, progress and benefits”. 

 

Do you think your organization uses the potential of 
big data in full? 

Strongly 
agree 

Agree Neutral Disagree Strongly 
disagree 

 
0     

(0%) 
12 

(21%) 
18 

(32%) 
19      

(33%) 
8     

(14%) 

 

Table 3 Perception of big data exploitation 

 

4.1.5. Management of big data 

In relation to the management of big data, most respondents 16  highlight an unclear situation in their 
organisations. A slight majority of them is able to recognise who is responsible for working with big data, be 
them single officers, dedicated teams, divisions or more entities cooperating with each other; however, in 
many cases no clearly defined person or team are recognised. The components of a management scheme for 
big data – such as strategies, quality frameworks or privacy regulations - are mainly in the early stages. In 
relation to open data, specific policies and initiatives are mentioned by the majority of respondents, referring 
for example to websites providing open data to any interested user; for privacy issues instead, the large 
majority of replies mention the presence of generic regulations. 

 

Figure 10 Figure in charge of big data use (percentages) 

 

 

 

                                                           
16 See note 3 
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Current management situation in your organisation Does 
not 

exist 

In the 
early 

stages 
Fully 

developed 

An overarching, long-term big data strategy 
13 

(23%) 
40 

(70%) 
4         

(7%) 

A quality framework for assessing big data sources, 
processes and outputs 

17 
(30%) 

34 
(60%) 

6       
(11%) 

A special framework for protecting privacy and 
confidentiality when working with big data 

9 
(16%) 

40 
(70%) 

8       
(14%) 

 

Table 4 Current management situation for big data 

 

 

Figure 11 Presence of open data strategies for big data (percentages) 

 

 

Figure 12 Presence of privacy policy for big data (percentages) 
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4.1.6. Training for big data usage 

According to the respondents17, big data are not yet widely promoted as part of a subject’s competencies 
within their organisations. When asked about different skills that contribute to the overall data literacy of their 
organisations18, respondents privilege intermediate evaluations; abilities are described as intermediate ones, 
even if slightly better performances are found in relation to the interpretation of information. 

 

 

Figure 13 Promotion of big data as part of subject’s competencies (percentages) 

 

                                                           
17 See note 4 
18 With a 1-8 Likert scale, having 1 as the minimum possible value and 8 as the maximum  
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Figure 14 Self-assessment of data literacy skills (number of respondents for each value) 
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Most respondents (74%) mention that no specific training is provided in their organisations. Amongst those 
who received training, operational and policy staff prevail, together with IT technical staff and senior civil 
servants. Most of the training has focused on data, especially their types and sources, and how to visualise 
them; also, the integration with other data and forms of statistical analysis have been considered. A few 
respondents mention more complex trainings devoted to the definition of default states and data-driven 
implementation of strategies. 

 

Figure 15 Provision of specific training activities (percentages) 

 

 

Figure 16 Categories who received training activities (percentages) 
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Figure 17 Objects of training activities (percentages) 

 

4.1.7. Relationship with other subjects 

Relationship with other actors are crucial for the usage of big data. Most respondents (56%) use in fact data 
from third parties, mainly other public institutions. Reasons for doing so are the possibility of getting more 
information than that collectable according to the technical or economic limitations experienced by one’s 
organisation; in particular, some respondents mention that such external data can be useful for enriching the 
available information or define benchmarks. 

 

Figure 18 Use of data from third parties (percentages) 
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Figure 19 Providers of big data (percentages) 

 

 

Figure 20 Reasons for using big data from third parties (percentages) 
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Other public authorities are the main receivers of such information, even if in many cases open data are made 
available. Nonetheless, according to the 5-star deployment scheme for open data developed by Tim Berners-
Lee19, most of the respondents are still in the first steps of such system, probably providing more or less open 
types of data according to the kind of information taken into account. 

                                                           
19 http://5stardata.info/en/ 
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Figure 21 Reasons for using big data from third parties (percentages) 

 

 

Figure 22 Third parties receivers of data (percentages) 
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Forms of data provision  

Make it available on the Web (whatever format) 
under an open license  

25 (49%) 

Make it available as structured data (e.g., Excel 
instead of image scan of a table)  

21 (41%) 

Make it available in a non-proprietary open 
format (e.g., CSV instead of Excel)  

21 (41%) 

Use URIs to denote things, so that people can 
point at your stuff  

10 (20%) 

Link your data to other data to provide context  10 (20%) 

Don't know  9 (18%) 

Other 0 (0%) 

 

Table 5 Forms of data provision to third parties (percentages) 

 

4.1.8. Barriers to the usage of big data 

Amongst the respondents who do not use big data, different are the barriers they mention as impeding the 
usage of such information. Almost all of them state that “small” data are sufficient for their needs, while for a 
large majority other data are available and there is no clear purpose for the usage of big data. Also, the lack 
of skill is presented as a significant barrier, but not the main one, so that limitations of the literacy are 
mentioned as an issue mainly by those subjects who already make use of big data. Nonetheless, most 
respondents say that big data may improve the performances of their organisations. 

 

 

Figure 23 Reasons for not using big data (percentages) 
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Figure 24 Would big data improve the performances of your organization? (percentages) 
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According to the survey results, four profiles of data literate subjects emerge: 
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not see what benefit data may provide to them. Significant in this sense is that approximately half of 
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their organisations;  
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data need to be strengthened, or that the institution to which the respondent belongs develop a more 
complete attitude towards data (e.g. developing strategies and frameworks for their use); 

• Skilled user (between 2 and 3 points; 26% of the respondents): the subject works extensively with big 
data, having good skills and a supportive institution aware of the relevance of big data. However, even 
advanced users may be in the process of reinforcing their abilities or developing more coherent 
frameworks for the institutions they work for. 

 

 

Figure 25 Profiles of data literacy (percentages) 

 

Despite the caveats on the potential limitations of the representativeness of the survey (see section 3.1), a 
balanced picture of data literacy throughout Europe emerges. A significant share of respondents declares not 
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4.2.2. Beginners 

Beginners belong to organisations that use big data but have provided no additional information on their data 
literacy nor on how data are used. The category is found in 15 European countries, in some cases being around 
the 30% of the respondents (e.g. Belgium, Czech Republic, Italy) or covering higher shares in other countries 
(e.g. Spain, United Kingdom); the category is significant also in some countries for which few replies were 
received (e.g. Finland, Malta, Slovakia, Sweden). Beginners are found in intermediate territorial levels, being 
mainly regional (25%) and local (25%) organisations; a significant share of respondents is found at the 
municipal level (25%). While no information concerning their usage of data is available, respondents have 
provided their view on what aspects are part of big data (see section 4.2.2). Their replies seem to privilege 
dimensions such as volume, velocity and variety, often defined as essential; less considered instead are 
variability, process and sources, mostly considered as optional or even as not part of the definition of what 
big data are. 

 

4.2.3. Intermediate users 

Intermediate users are the least represented category in the survey, involving 18% of respondents from 11 
countries. Most respondents in this category are found in countries such as Belgium, France and the 
Netherlands, which together provide half of the subjects in this category; in comparison to the overall number 
of replies from these countries, intermediate users are between 30% and 50% of the total replies. Another 
significant share is found in Greece (36%), while countries such as Ireland have their only respondent in this 
category. Most respondents are at the municipal level (56%), while less represented are the national (21%), 
regional (9%) and local (9%) levels. 

Intermediate users rely on data primarily as sources of evidence for decision making (74%) and for monitoring 
the performance of services (61%); significant is also the usage in relation to infrastructure performances 
(48%) and risk evolution (48%). More varied instead are the purposes for which big data are used, with a 
prevalence of statistics gathering (57%); the stages of a policy making cycle are all present, even if with 
different intensities (policy formulation, 43%; public participation, 43%; policy implementation, 35%; policy 
evaluation, 48%). The usage of big data privileges thus the monitoring of a setting and the definition of 
interventions based on the available information. 

The data literacy of the respondents in this category appears to be more an individual achievement rather 
than the result of an aware strategy of their organisation. Different elements support this interpretation. First, 
the wide majority of respondents (70%) indicates that no clearly defined person or team is responsible for 
working with big data; therefore, there is no clear subdivision of competencies within the respondents’ 
organisation. Furthermore, even big data management within the organisations is not much developed. Only 
four respondents declare that their entities have frameworks for big data strategy, quality and privacy still in 
the early stages, while the wide majority is still lagging behind. Different instead are the scores related to the 
self-assessed skills, which shows higher levels for most respondents.  

In relation to the definition of data literacy previously given (see section 2.3), respondents in this category use 
data for taking decisions and less for delivering services. Furthermore, the ability to critically use data appears 
to be a capacity of individuals who autonomously have built these skills by themselves, while the entities they 
belong to are only partially able to understand the relevance of data and the specific needs they originate (in 
terms of skills to be promoted and organisational changes to be adopted). 

  

4.2.4. Skilled users 

Skilled users emerge as the respondents whose levels of data literacy are higher. The category is found in 14 
countries and, in several cases, it covers around the 30% of the respondents; this is the case for countries with 
many respondents, such as Czech Republic, France, Italy, United Kingdom; but similar percentages are found 
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in countries less represented in the survey, such as Denmark, Finland, Lithuania. The category is the one with 
most respondents who identify themselves with the European/international territorial level; nonetheless, it 
shows a balanced presence at the various territorial levels, with the prevalence of local entities such as 
provinces and counties (30% of the respondents). 

Skilled users use big data in a highly varied way. A vast majority (81%) seeks evidence for decision making, 
while the monitoring of ongoing conditions is another crucial element (in relation to environmental conditions, 
64%; infrastructure performances, 60%; and service performances, 60%). Also, policy feedback is reported as 
a significant element of interest for using big data, being mentioned by 54% of respondents. The main purpose 
of big data usage appears to be related to the policy making cycle, involving its different stages. The most 
mentioned element is the formulation of policy (67%), followed by policy evaluation (58%); public 
participation (52%) and implementation (48%) are widely mentioned too. Other significant purposes are the 
evaluation of services (58%) and statistics gathering (51%). Compared to the category of the intermediate 
users, the skilled users seem to differ in two senses: first, they show a wider and more varied interest in big 
data, used by many respondents in relation to diverse purposes; second, they seem to be more focused on 
the definition of interventions and their evaluation, rather than on the description of current setting 
conditions. 

Respondents in this category belong to organisations that appear to be better structured for dealing with big 
data, in comparison with the other groups. The majority of the replies mention that no clearly defined person 
or team is responsible for working with big data (36%) or that the responsibility is attributed to one single 
officer (24%). The main distinctive trait seems thus to be not the attribution of competencies, but rather the 
presence of a defined framework for the usage of data: all respondents mention that regulations for the usage 
of data, the assessment of their quality and the compliance with privacy issues is at least in the early stage 
and, in most cases, one or more elements are already fully developed. Even stronger are the skills (as self-
assessed by the respondents), who declare to have on average a medium-high level of competencies required 
to critically make use of data. Two elements emerge thus as distinctive in comparison with the other groups: 
first, the organisations show a higher awareness on the usage of data; second, the available skills are generally 
stronger. 

In relation with the assumed definition of data literacy (see section 2.3), respondents belonging to the group 
of skilled users seem to comply with all its features: they use data for both taking decisions and delivering 
services; they have varied skills required to take advantage of them; and their organisations can recognize the 
specific contributions that big data can offer. 

 

4.2.5. Further analysis: knowledge of data and data literacy 

Considering the profiles of the four groups, knowledge of data (as described in section 4.1.2) and data literacy 
(see section 4.2) appear in fact as independent features. The overall knowledge emerging from the 
respondents in fact does not show significant differences between groups with diverse levels of data literacy. 
As a suitable term of comparison, the overall knowledge of data may be confronted with the replies given by 
intermediate and skilled users. As the table below shows, no significant discrepancy appears when observing 
the knowledge of data that the most literate subjects have, but rather a very similar distribution of opinions 
can be observed. In this sense, the knowledge of what data themselves are (including the limitations previously 
highlighted in section 4.1.2) is not a relevant distinguishing factor between groups with different data literacy 
levels. 
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Which aspects below are part of 'big data'? Essential Optional Not part 

Volume - extremely large amounts of data 75% (79%) 20% (16%) 5% (5%) 

Velocity - astonishing speed at which data is coming in 41% (51%) 50% (38%) 9% (12%) 

Variety - lots of different types of data 70% (63%) 27% (32%) 4% (5%) 

Variability - many inconsistencies, anomalies and outliers 36% (34%) 54% (46%) 11% (20%) 

Process - when data is captured, managed, analysed and 
shared 

59% (53%) 30% (32%) 11% (15%) 

Sources - captured digitally by modern ICTs (IoT, 
smartphones apps/devices...) 

61% (50%) 36% (40%) 4% (10%) 

Sources - captured digitally through social networks 27% (23%) 61% (54%) 13% (22%) 

 

Table 6 Knowledge of big data: comparison between responses from intermediate and skilled users (italics) and overall replies (in 

the parentheses) 

 

4.2.6. Further analysis: big data and the policy making cycle at different territorial levels 

In relation to the focus of the PoliVisu project, the usage of big data in relation to the various stages of the 
policy making cycle is another central aspect. As previously shown (section 4.1.4), big data only partially 
contribute to the policy making cycle: in the various stages of the cycle, only a part of the respondents declare 
to use big data; specifically, the usage refers to policy formulation (36%), public participation (28%), policy 
implementation (25%), policy evaluation (33%). The data literacy level of the respondents appears as a 
discriminant aspect, since the percentage of respondents who use big data in relation to the policy making 
cycle is increasingly higher in the case of intermediate and skilled users. 

Amongst the subjects who use big data for policy, differences emerge according to the territorial level taken 
into consideration. The municipal, local and regional levels tend to rely on big data in different stages of the 
cycle, as shown in the table below20. In general, the main contribution is given in the policy formulation step, 
while the phase of implementation is characterized by less widespread use. However, municipal entities rely 
on data more for the formulation of policy measures and, less, for their evaluation; the diffusion is minor in 
comparison to the other territorial levels. Local entities instead show the highest values, especially in relation 
to the usage for policy formulation; interestingly, also the use for public participation is much more 
widespread if compared to the other entities. Regional subjects instead use big data mainly for the evaluation 
of policy and, in a significant share of cases, for its formulation and implementation. The overall picture shows 
then that: municipal entities use big data mainly for the formulation of policy measures; local entities have a 
similar use, but consistently mobilise data also for public participation purposes; regional entities significantly 
use data for the formulation of policy, but distinctively rely on them for policy evaluation. 

 

 

 

 

 

                                                           
20 Percentages refer only to the collected answers, received from 38 respondents in the municipal, local and 

regional level; the three tiers are chosen as those most involved in the policymaking for mobility issues 



D3.3 Data Literacy Survey Report  

 

© 769608 PoliVisu Project Partners 37 14/05/2018 

Big data and the policy making cycle Municipal 
(17 resp.) 

Local       
(12 resp.) 

Regional   
(9 resp.) 

Policy formulation 71% 83% 67% 

Public participation 41% 67% 33% 

Policy implementation 47% 42% 56% 

Policy evaluation 59% 67% 78% 

 

Table 7 Big data and the policy making cycle: usage of big data at the municipal, local and regional levels (percentages) 

 

4.3. The results – interviews 

In-depth interviews proved to be useful tool in getting a higher level of detail on the overall data literacy 
picture that had emerged from the questionnaire results. To extract this granular information, 17 respondents 
willing to be involved in a further step of the survey were invited for a follow-up discussion21. Qualitative data 
obtained from these participants offered a partial but nonetheless significant insight into the issues raised in 
the previous section of the report. Interview questions were constructed in such a way as to address all salient 
points that were raised in but not fully covered by survey answers. Collectively, interview questions covered 
many of the topics that had been included in the questionnaire, such as production, usage and attitude toward 
big data in the respondent’s organisation. But some questions went beyond the original scope to cover areas 
that hitherto were unexplored or investigated only partially - for example, potential factors that correlate 
positively or negatively with big data use, including population size and the level of economic development. 
Additionally, participants were asked to make recommendations for cities and/or organisations that want to 
use big data but for various reasons are not able to do so at present. 

  

4.3.1. Production of big data 

The production of big data emerges only from a small number of respondents. Some subjects in fact simply 
state that they have data available from their own sources, while others mention that they get data from third 
parties, often due to the lack of devoted infrastructure; for example, a respondent from Brno (CZ) highlighted 
the absence of available sensors. By contrast, a respondent from Florence (IT) said that involvement in smart 
city projects can greatly facilitate the data collection process. Specifically, the respondent mentioned smart 
benches as an example of data production, which generates information on their usage as well as on the usage 
of electric charging devices they offer.  

Respondents whose organisations produce big data mentioned several areas where improvement was 
needed, ranging from general to specific. An example of the former is a more systematic approach to data 
collection, as stated by a respondent from Tartu City Government (EE). A more specific example was provided 
by a respondent working on the Smart City Program in the Dublin City Council (IE), who identified several areas 
where progress is needed. An important step, for instance, would be trying to understand where all the 
different data are stored; who owns them; and what they actually mean. For this to happen, data need to be 
more discoverable, so having appropriate metadata is extremely important. In this day and age when data are 
produced at an astonishing speed (velocity factor), relying on static extracts is hardly conducive to effective 
exploitation, and so investments should be made in technology that can enable data to be updated 
dynamically in near real-time.  

 

                                                           
21 A permission was obtained from interviewees to quote them in the report 
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4.3.2. Usage of big data 

As for the usage of big data, respondents describe very varied experiences: some of them do not use big data, 
while others rely on them for a number of reasons. For example, a respondent from Tartu mentions that data 
are used for getting information on the usage of roads and public transport infrastructures, as well as 
information on the habits of people and their temporal variability (the description of current setting conditions 
prevails). In Florence similar data are used for improving urban mobility planning: for example, data from the 
city free-floating bike sharing systems are used for outlining spatio-temporal maps that will contribute to a 
better cycling planning; furthermore, social networks are used for grasping citizens’ feelings and opinions.  

Awareness emerges as a significant feature in terms of recognising what a city needs. In his assessment, a 
respondent from Dublin City Council mentions that the usage of data “comes down more to the governance 
and functions that the city delivers. If the city does not deliver a certain function, there is no need for it to 
have specific type of big data. However, it’s possible that if you went into that city you would find big data. 
People use it but don’t think of it as big data. For sure it also comes down to your city’s maturity level”. A 
similar perspective is provided by a respondent from Bacau (RO), whose institution does not use big data 
because it is not a priority if compared with the provision of basic services: “Relevant is the living standard of 
the inhabitants. And administrative performance. Specifically, if all basic public services are delivered at high 
quality parameters, then we can talk about implementing the big data system to find out how / what services 
can be improved. (…) If the minimum conditions necessary for a decent living are not ensured, how can we 
talk about the big data system?” Furthermore, she mentions that “there is no time, sufficient staff, IT 
infrastructure and no leadership openness”. 

The lack of awareness is a problem to the extent that it leaves the potential of big data untapped. “Currently 
few people are aware about the importance of data. Departments are busy managing their day-to-day work; 
they need to know how big data can help them before they can fully embrace the innovation” said Joao 
Tremoceiro of Lisbon Municipality (PT). The issue was also highlighted by a respondent from Tartu City 
Government. “People rarely think about data that much. Although they have some idea of big data they do 
not use them often.” 

Reflecting the findings of the online survey, only some respondents seem to use big data in relation to the 
policy making cycle. For example, respondents from Brno and Dublin focus on descriptions of the current 
conditions of their settings; a respondent from Tartu mentions explicitly stages such as policy formulation and 
public participation, thanks to the possibility of easily communicating information to the citizens; a respondent 
from Florence mentions that only policy evaluation is not much developed yet in relation to the usage of big 
data. Even the subjects who do not mention explicitly the stages of the policy making cycle are aware of its 
importance: for example, a respondent from Milan (IT) says that “a data-driven policy is required, in terms of 
governance, IT architecture, and organisational arrangements”. 

During interviews respondents highlighted a number of areas for improvement in the way they use big data. 
For Dublin City Council it is knowing how to separate operational data from those that can be used for 
experimentation purposes. For Drenthe Provincial Authority (NL), which uses traffic sensors to count the 
number of vehicles, it is the ability to better handle the collected data so as to aid the prediction of potential 
congestion spots in the area. For Sofia Municipality (BG), the areas of improvement include better storage 
facilities and unification of data formats as they can help ensure greater data compatibility, quality and 
reliability, while for Lisbon Municipality the improvement is primarily linked to the internal capacity to 
effectively process data (e.g. clean, integrate, analyse), something which it currently outsources to external 
service providers.  

 

4.3.3. Management of big data 

In relation to the management of big data, the emerging picture is that of a transitory situation: most 
respondents are developing projects and measures that, in the next months and years, should guarantee them 
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the possibility to fully take advantage of big data. This impression is given by different elements: first, skills 
are currently being strengthened (a respondent from Tartu mentions that a smart city platform is under 
construction in collaboration with a telecommunication company); second, changing regulations do not assure 
the possibility to use certain typologies of big data (a respondent from Brno mentions issues of privacy, in 
relation for example to mobile phones data); third, political support is often missing due to lack of vision (an 
issue mentioned by a respondent from Florence who on the contrary depicts the entity as having a well-
structured organisation for working with big data). 

A significant problem is the current internal organisation of the entities. Two examples effectively depict such 
issue. A respondent from Milan says: “We do not have a devoted office for data but work differently according 
to the project. The colleagues working with transport have a data supply chain that is also tied to Rome… but 
integration is not a principle, it happens only if the project requires it”. A respondent from Lisbon Municipality 
said that the authority has a long-standing partnership with universities, who have traditionally carried out 
data work for it. This in turn has affected the internal capacity to work with big data. 

Another problematic dimension is the current understanding of big data, a specific dimension of data literacy. 
As a respondent from Dublin (IE) mentions: “The question is – how do people understand big data. The guys 
in Roads & Traffic they use big data as part of their job but they don’t say ‘oh, we’re using big data’. It’s almost 
as if big data is a new buzz word. Lots of cities have been using big data for a long time and now all of a sudden 
it’s a buzz word. In our case it partly comes down to this definition issue. People in Traffic work with data, it’s 
part of their job, but they don’t think of it as big data; it’s more of a responsibility to ensure the city flows 
smoothly”. 

However, not all of the interviewed participants thought the ability to distinguish between different types of 
data (open, closed, linked, small, big) was a problem for the organisation. In Drenthe Provincial Authority, for 
instance, there is even an understanding of the procedural aspects involved in the data transformation 
process. “Our geospatial data is closed at the point of collection and processing. However, when we publish 
them on the geoportal they become open.” Awareness of different data types and their uses exists in Sofia 
Municipality, too, although in practice “the focus is pretty much on open data and promoting open data 
culture, while big data are currently gathered with a view to improving urban mobility”. 

Effective management of big data is dependent on the availability of skilled professionals, whose lack was 
mentioned as a problem both by respondents who use and do not use big data. A respondent from Bacau 
states that it is necessary to have “qualified staff in interpreting the results and developing strategies tailored 
to real needs (…). There are in each institution a few people (IT, marketers, psychologists, sociologists) who 
could implement this system but unfortunately there are too few. And their abilities are not well-valued in 
public institutions”. A respondent from Dublin mentions instead that “data analysts are hard to come by. 
Public sector is competing with the likes of Google who attract talent with higher salaries. It’s difficult to get 
the skilled people to work on big data”. 

 

4.3.4. Training for big data usage 

Also in relation to the skills for using big data, respondents describe an evolving situation. A respondent from 
Tartu provides a good summary of it: “It is mainly a matter of time before we get enough skills, knowledge 
and tools to fully use big data. I think that we need to enhance internal capability; the more data we will have, 
the more we will be able to manage the city well. However, we are still in the beginning of the process that 
takes time but has already been started; I don’t see any big obstacle on this way”. An improvement in the 
available skills depends on different elements, such as projects, collaborations and training activities. For 
example, a respondent from Brno mentions that until now their abilities are limited to geo-visualisation, but 
they foresee an improvement in their abilities since they are starting projects where is data collected and 
where it will be managed. A respondent from Tartu mentions the ongoing cooperation with a 
telecommunication company, which will bring new expertise to the entity. Finally, a respondent from Florence 
mentions that “there are no specific courses, but institutions try to explain with meeting and guidelines what 
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data they have and how to use and produce them (easy visualisation functions to allow colleagues to explore 
data and support elaborations); they also arrange internships with high school students and, together with 
them, they have met local professionals”. 

A significant question emerging from the online survey is if awareness and skills for the usage of big data refer 
more to individuals or to the organisations they belong to. Respondents of the in-depth interviews do not 
provide varied answers: respondents from Dublin, Milan and Bacau say skills are mainly an ability of specific 
people; respondents from Brno and Tartu depict an intermediate situation, in which competencies are 
partially fostered by organizations that are still acquiring big data-related abilities; a respondent from Florence 
mentions instead that different parts of the same organization have different skills, which are complementary 
with each other and well harmonised between them. 

An interesting observation explored during interviews relates to the fact that respondents who have dedicated 
teams to work on big data provide no specific training to upskill staff. This is largely because the preference to 
hire rather than train prevails among those who were interviewed. “Normally we hire instead of providing 
training” said a respondent from Tartu. “We recently hired a specialist to work with smart city data. He will 
take stock of what we have, what possibilities exist and then suggest a blueprint for a better system.” The 
same preference was echoed by a respondent from Drenthe, who said that the authority “recently hired a 
privacy policy officer and a new data analyst. Thus at the moment we tend to focus more on hiring than 
training. Any training that happens is on-the-job, when people learn by doing”. On-the-job training was also 
mentioned by Mika Mannervesi of Salo municipality (FI). “People upskill themselves in their free time. We 
provide no special training yet”. The tendency to hire rather than train may be partly due to budgetary 
constraints; if budget is available then training offer is an opportunity, as illustrated in Drenthe’s example: 
“now we have our own budget some training may be provided in the future”. 

  

4.3.5. Relationship with other subjects 

The interaction with third parties is mentioned as significant to get big data by most respondents. Different 
forms of relationship emerge: a respondent from Brno mainly works with big data and consequently heavily 
relies on the telephone company that provides them; a respondent from Milan says that they establish 
relationships in quite informal ways, for example receiving proposals for cooperation, taking advantage of 
intermediations and existing relationships, or searching for actors who may have useful data according to the 
ongoing projects; a respondent from Florence instead says that the organisation (s)he works for provides data 
to third parties, so that for example its information are used to improve the contents of OpenStreetMap. 

The relationship with other subjects come with a number of issues as for establishing significant but also 
affordable forms of cooperation. A respondent from Dublin says that “cities subcontract a lot of data related 
work, so that others can do it for them instead of using an in-house team”. Interestingly, he mentions that 
“generally you need to differentiate between public providers and private providers. Especially when it comes 
to data sharing, you want to have different levels of access for different providers. But making data more 
discoverable is key, as is having real-time data. One issue with obtaining data from private sector is that there 
is an expectation a city will pay lots of money for it. The conundrum therefore is how to use data for public 
good and at the same time be able to afford it”. 

Price is not the only factor that features prominently in respondents’ preferences when it comes to working 
with third parties or data obtained from them. For Drenthe authority quality is important: “sometimes data 
we get from statistical agencies have no definitions, and when explanations are available they can be vague 
or limited”. Sofia would like to get data in formats that are more unified, while Dublin also expressed a wish 
for more granular, localised data. The only interviewee that was entirely happy with data obtain from third 
parties is a respondent from Lisbon municipality, who said “the data we receive from others are always good. 
Utilities, public service organisations and others follow certain protocols when supplying data to us, free of 
charge, and they are always of very high quality”. 
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4.3.6. Perceptions of big data and self-assessment of data literacy 

A final significant element emerging from the interviews refer to how respondents perceive big data and how 
they assess their own data literacy level. In general, big data are perceived as a positive element that has 
improved performances and, more importantly, promises consistent advancements in the future. A 
respondent from Brno appreciates the fact that big data “are BIG and give us a comprehensive view of the 
issues. It is also possible to work with them in real time”. A respondent from Milan appreciates the possibility 
to “give answers more adherent to the necessities of the citizens, even the implicit ones”. A respondent from 
Tartu focuses more on the future perspectives, saying that “data are very useful and will be even more in the 
future. We also intend to give more access to public, it is a political statement”. By contrast, a respondent 
from Dublin is more hard-nosed, recognising that right now the potential of big data has been only partially 
exploited: “There are some areas where big data has made a big difference e.g. traffic optimization. Overall, 
however, we haven’t tapped into the possibilities of big data. While I agree it has helped a lot, there is still a 
long way to go before big data is fully embedded into the delivery of better services, in areas other than 
transport. I think that’s true for most cities”. This view dovetails that of a respondent from Drenthe, who said 
“although big data can have a positive impact on decision making and service delivery, not everyone is adept 
at using big data tools. The potential is there it’s just not exploited in full for the benefit of all, not just some 
groups in society, such as social media or insurance companies”.  

Respondents whose organisations started using big data only recently (1-5 years ago), tend to assess their 
overall data literacy as low. However, all are sanguine about the future trajectory of their current status. “I am 
optimistic the score will improve” said a respondent from Lisbon. “The dashboard we are building will help 
different departments get the information they need to make better operational and strategic decisions”. 
Mika Mannervesi of Salo municipality is also optimistic that the authority’s data literacy will improve: “the city 
is realising that improvement is needed; discussions about big data are being held more often now and some 
concrete steps should follow in the future”. In Tartu, a smart city platform which is built in cooperation with 
Telia, a telecoms provider, is another sign of progress being made in big data. 

From the overall analysis of the interviews, it is possible to compare the data literacy level emerging from the 
online questionnaire and the impression emerging from the direct interaction with the respondents. For 
example, one respondent provides no clear answer as to what big data are, while another limits them to some 
specific skills and to the usage of a specific kind of data, in particular mobile phone data. Other respondents 
tend to provide more realistic replies, an aspect emerging from the awareness they demonstrate in 
recognizing the limitations of their organizations and the realism about the actual contributions that big data 
may provide. Also, awareness is much related to the data literacy targets that the subjects intend to achieve 
in the near future, so that their current condition is often described as a transitory one.  

 

4.3.7. Factors facilitating big data usage 

The interviews offered an opportunity to explore one area of interest that was not covered by the 
questionnaire - that is, factors that make big data use more or less likely. After grouping the responses based 
on common themes, three facilitating factors emerged as influential according to the surveyed participants: 
population size, the level of economic development and governance, a broad term which includes aspects 
such as data ownership and collection. 
Population size was identified as important by several interviewees and may be indicative of the extent of big 
data use in a city. Small ones may have less of a need for big data since, as one respondent put it, “mayors 
usually know the problems well and therefore can dispense with advanced analytics.” Additionally, smaller 
cities usually, but not always, have less resources to deploy the costly data systems, and they may not have 
the same knowledge and expertise required to work with big data as bigger administrative units do. However, 
a respondent from Salo argued that, while this argument may carry some weight, in relatively small towns it 
is also possible to find public servants that have an interest or are specialised in big data, and for that reason 
big data culture has the potential to take hold in small places, too. For some relatively small cities like Bacau 
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the number of inhabitants has no bearing on big data use at all, according to the respondent from this 
Romanian city. “The use of the big data would be relevant to the extent that it can improve certain categories 
of the public services provided”. A facilitating factor for Bacau is not so much population size as the standard 
of living. 
The level of economic development was mentioned by a few other participants as indicative of big data use in 
a city. Some even referred to Maslow’s hierarchy to illustrate the point. Unlike health, crime, education or 
employment, big data is not an immediate priority for public administrations, so governments, particularly in 
times of crisis, concentrate on things that matter most, which usually big data are not. Bacau’s response 
underscores this point well: “if the minimum conditions necessary for a decent living are not met, how can we 
talk about the big data system?” 
The third facilitating factor is actually a collection of sub-factors that can be grouped together under the term 
governance. For Sofia municipality, for instance, the size per se is less relevant than ownership of the services 
and related data. After mass privatisation, data on services like public lighting ended up in private hands, so 
now the municipality must pay a lot of money not only for access but also cleaning, aggregation, storage et 
cetera. Contrast that with a situation in Salo, where the municipality recently updated its street lighting 
system, having replaced the traditional mercury lights with 5,500 LED installations. As an experiment, the 
authority fitted 20 lamp posts with passive infrared sensors to detect nearby movement. When there is no 
movement the light is at 10% capacity but when someone or something passes by it reaches 90-100%. The 
system can also store data on anything from efficiency to traffic, enabling the municipality to better plan its 
street maintenance service, among other things.  
Knowledge within an institution can be a facilitating factor to the extent that it is recognised as a supporting 
tool and used as such. “Decision makers want to implement ambitious plans but may be using an old model 
which excludes the use of data” said the respondent from Lisbon. “A clear understanding of what big data can 
deliver in terms of benefits may determine whether power-wielding individuals will lend their support to the 
cause”. In addition, there needs to be a standing practice of data collection. As the respondent from Drenthe 
put it: “if you have no data you cannot do anything with them, although to have good data primary services 
should function well in the first place”.  Understanding different facilitating factors and their effect on big data 
use is important for all cities, big and small, rich and those less economically developed. Drawing on the results 
of both survey and interviews, PoliVisu has prepared a list of recommendations for cities that want and need 
to use big data but are looking for guidance on how to proceed. They are presented in the next and final 
chapter of the report. 

5. Conclusions 

The survey  contributes to the depiction of current data literacy levels and big data usage in the public sector 
in Europe and beyond. More than 100 respondents from 24 countries in the European Union responded to 
the survey, which resulted in a varied sample as a basis for further research. The obtained results provide a 
robust evidence base for formulating relevant findings about the usage of big data in policy areas referred to 
territorial issues. Despite some limitations concerning the sample size and expected deviations, the survey 
provides a number of key insights that are important for understanding the current situation in European 
countries, as well as for exploiting the contribution of big data to policymaking at different territorial scales; 
for example, in comparison with other data literacy surveys (see section 2.2), not only technical skills but also 
issues of vision and organisation strategies emerge as fundamental for exploiting big data in relation to policy. 

The key findings of the survey concerning data literacy and big data usage are summarized below. 

Conclusions in relation to data literacy 

• The data literacy level doesn’t show any strong polarisation between countries or areas of Europe and 
between specific territorial (Nuts) levels (see section 4.2); 
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• The most important critical element of data literacy are the ability to understand the data itself and 
in having a vision on the broader meaning, together with the poor organisation and division of 
competencies within the entities (see sections 4.1.4, 4.1.5 and 4.1.8); 

• Specific skills appear of secondary importance and are mainly still “under construction”, requiring time 
to be achieved. Until now, the organisations have focused on basic knowledge of data involving their 
typologies and sources (see section 4.1.6); 

• Data are often directly produced by the entities who use them, but the interaction with third parties 
who provide additional information is crucial (see sections 4.1.3 and 4.1.7). 

Conclusions in relation to big data usage: 

• The usage of big data is equally present at different territorial levels (see sections 4.1.1. and 4.2.1); 

• Big data are mainly used to monitor the current conditions of a setting and provide evidence for 
making decisions accordingly (see section 4.1.4); 

• A clear usage of big data within the policy making cycle emerges only from a limited share of actors, 
with a focus on the formulation of policy measures (see sections 4.1.4 and 4.2.6); 

• The contribution of big data in the policy making cycle is different according to the territorial level 
taken into consideration (see section 4.2.6); 

• The overall perception of big data is positive, being associated with improvements of the 
performances (see section 4.1.4). 

 
In relation to the pilot cities of the PoliVisu project, at least three elements of attention should be highlighted 
at the end of the survey, for enhancing the contribution of big data to policy making in relation to mobility 
issues: 

• The usage of big data must be clearly related to the different stages of the policy making cycle, which 
configure different roles for data deriving from diverse sources and describing varied 
phenomenadifferent typologies of data. This attention is significant to go beyond the usage of data 
for simply getting decision-making evidences, involving big data throughout the whole policy cycle 
and exploiting their potential in full; 

• The usage of big data requires to increase the overall data literacy of all the different components of 
an entity, given that the effective usage of data requires not only skills but also a supportive attitude 
from the members of an entity as well as devoted organizational schemes; in this sense, new 
organisational arrangements more suited to the needs of big data usage may be put into practice, for 
example experimenting original forms of cooperation (both within the same entity, both with third 
parties who may provide and/or receive big data); 

• The usage of big data requires to define specific forms of evaluation for their usage, defining indicators 
to assess the contribution that data may provide to the performances of an organisation, going thus 
beyond the simple perceptions of its members. 

 
Lastly, based on insights gained from the survey a number of recommendations are presented for the 
attention of cities beyond PoliVisu pilots that want to use big data but are not sure how to proceed:  

• Conduct an audit to find out exactly what data your organisation has. Interviews with several cities 
showed that municipalities may have big data hidden on some server within a specific department, 
they are just unaware of this fact; 

• Study the good practices of cities leading the way, identify priority use cases where big data can be 
applied, then develop pilots and demonstrators to make a business case for the opportunity and why 
it is worth pursuing;  
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• Once a big data path has been chosen it is advisable not to walk it alone, as there are probably 
potential partners on the “doorstep” willing to work together, who could provide the missing 
expertise and/or resources; 

• Hire good specialists to work with data, statistics and analytics, or ensure there is an appropriate 
training program in place so that in-house staff always have the right skills to meet big data needs of 
the organisation; 

• Secure leadership buy-in to promote big data culture across the whole organisation, not just an 
individual department, which can only create more silos; 

• Rather than seeing it as a one-off exercise, develop a systematic approach to big data, one that spans 
collection, analysis and usage; 

• Be open to experimentation as it is hard to know in advance what the outcome may be once you put 
big data to good use, for example making them available as open data and exposing to developers at 
a hackathon.  
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7. Annex 1 – Simulation of the targeted population 

 
Member 
States 

Group A Group B Group C  
Total 
Headcount 

# of NUTS 
1 areas 

# of NUTS 
2 areas 

# of NUTS 
3 areas 

2 * # of 
NUTS 1 
areas 

# of NUTS 2 
areas again 

Headcount 

AT 3 9 35 6 9 887 949 

BE 3 11 44 6 11 382 457 

BG 2 6 28 4 6 1070 1116 

CY 1 1 1 2 1 0 6 

CZ 1 8 14 2 8 1236 1269 

DE 16 38 402 32 38 5498 6024 

DK 1 5 11 2 5 493 517 

EE 1 1 5 2 1 516 526 

EL 4 13 52 8 13 392 482 

ES 7 19 59 14 19 2246 2364 

FI 2 5 19 4 5 676 711 

FR 9 27 101 18 27 2572 2754 

HR 1 2 21 2 2 659 687 

HU 3 7 20 6 7 1186 1229 

IE 1 2 8 2 2 1090 1105 

IT 5 21 110 10 21 3128 3295 

LT 1 1 10 2 1 369 384 

LU 1 1 1 2 1 40 46 

LV 1 1 6 2 1 385 396 

MT 1 1 2 2 1 63 70 

NL 4 12 40 8 12 508 584 

PL 6 16 72 12 16 3156 3278 

PT 3 7 25 6 7 484 532 

RO 4 8 42 8 8 3684 3754 

SE 3 8 21 6 8 492 538 
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SI 1 2 12 2 2 341 360 

SK 1 4 8 2 4 774 793 

UK 12 40 173 24 40 2063 2352 

Totals 98 276 1342 196 276 34390 36578 

By group 1716 472 34390 36578 

% 4,7% 1,3% 94,0% 100% 
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8. Annex 2 – Questions of the online data literacy survey 

(Questions marked with * are compulsory) 

 

1. Organisation profile 

Please choose among the following options. Only one answer per question is allowed. 
 
1.1 Your organisation’s country of residence * 
Mark only one oval. 

o Austria  
o Belgium  
o Bulgaria  
o Croatia  
o Cyprus  
o Czechia  
o Denmark  
o Estonia  
o Finland  
o France  
o Germany  
o Greece  
o Hungary  
o Ireland  
o Italy  
o Latvia  
o Lithuania  
o Luxembourg  
o Malta  
o Netherlands  
o Poland  
o Portugal  
o Romania  
o Slovakia  
o Slovenia  
o Spain  
o Sweden  
o United Kingdom  
o Other  

1.2 City where your organisation is based * 
   
1.3 Your organisation’s territorial level * 
Mark only one oval. 

o European/international  
o National  
o Regional  
o Local (county, province...)  
o Municipal  
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o Other:  

1.4 Your organisation’s profile * 
Mark only one oval. 

o International authority, agency or company  
o National authority, agency or company (e.g. Ministry, public or private railway)  
o Regional authority, agency or company (e.g. Region, regional transport service provider)  
o Local authority, agency or company (e.g. County, local transport service provider)  
o Municipal authority, agency or company  
o Multiregional authority, agency or company (e.g. grouping of Regions or consortium of 

operators)  
o Multilocal authority, agency or company  
o Other:  

1.5 Your organisation's ownership * 
Mark only one oval. 

o Total or mainly public (70% or more public)  
o Total or mainly private (70% or more private)  
o Public-private with equal weight (public-private in similar shares)  

1.6 Your role in the organisation * 
Mark only one oval. 

o Mayor  
o Elected member  
o Director/General manager/Executive  
o Manager/Project manager  
o Data officer  
o Technical officer  
o Policy officer  
o Other:  

2. What does ‘big data’ mean in your opinion? 

2.1 Which aspects below are part of 'big data'? * 
From the following list, please tick an answer per each row (available answers: Essential/Optional/Not 
part). 
Mark only one oval per row. 

Volume - extremely large amounts of data 

Velocity - astonishing speed at which data is coming in 

Variety - lots of different types of data 

Variability - many inconsistencies, anomalies and outliers 

Process - when data is captured, managed, analysed and shared 

Sources - captured digitally by modern ICTs (IoT, smartphones apps/devices...) 

Sources - captured digitally through social networks 
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2.2 Is there anything you would like to add to this list?  
  

3. Big data in your organisation 

From now on, we consider big data as extensive datasets − primarily in the characteristics of volume, 
variety, velocity, and/or variability − that require a scalable architecture for efficient storage, 
manipulation, and analysis. 
 
3.1 Does your organisation work with data that can be considered as big data? * 
Mark only one oval. 

o Yes  
o No (Skip to section 4). 

3.2 Does your organisation produce big data internally? * 
Mark only one oval. 

o Yes  
o No (Skip to question 3.8). 

3.3 In what policy areas does your organisation produce data? * 
Tick all that apply. 

o Infrastructure monitoring  
o Public transport monitoring  
o Road traffic monitoring  
o Users tracking  
o Statistics  
o Environment monitoring  
o Parking monitoring  
o Traffic enforcement  
o Spatial information  
o Environmental information  
o Other:  

3.4 What type of data does your organisation produce? * 
Tick all that apply. 

o Audio/video recordings  
o System logs  
o Sensor data  
o Social media data  
o Spreadsheets  
o Transaction records  
o Customer profiles  
o Service logs  
o Tracking records  
o User generated queries  
o User comments/opinions  
o Other:  
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3.5 Does your organisation provide big data to other organisations? * 
Mark only one oval. 

o None (Skip to question 3.8). 
o Some available big data (less than 50%)  
o Most of the available big data (more than 50%)  
o All of the available big data  

3. Big data in your organisation - Providing data to third parties 

3.6 To what kind of organisations is your big data provided? * 
Tick all that apply. 

o Academia and research institutes  
o General public  
o Public authorities  
o Public utilities, incl. Transport companies  
o Social networks and media companies  
o Telecommunication companies  
o Open data (all organisations)  
o Private companies  
o Charities  
o EU institutions  
o International organisations  
o Other:  

3.7 In which form does your organisation provide big data to other organisations? * 
Tick all that apply. 

o Make it available on the Web (whatever format) under an open license  
o Make it available as structured data (e.g., Excel instead of image scan of a table)  
o Make it available in a non-proprietary open format (e.g., CSV instead of Excel)  
o Use URIs to denote things, so that people can point at your stuff  
o Link your data to other data to provide context  
o Don't know  
o Other:  

3. Big data in your organisation - Using data from third parties 

3.8 Do you use any big data produced by other organisations? * 
Mark only one oval. 

o Yes (Skip to question 3.9). 
o No (Skip to section 4). 

3.9 If yes, what kind of organisations? * 
Tick all that apply. 

o Academia and research institutes  
o Citizens and NGOs  
o Public institutions  
o Public utilities, incl. Transport companies  
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o Social networks and media companies  
o Telecommunication companies  
o Other:  

3.10 If your organisation sources big data from others, what are the main reasons to do so? * 
Tick all that apply. 

o Internal capacity is limited to the collection of “small” data only  
o It is cheaper to get big data from someone else  
o Internal capacity allows for collection of some but not all big data that is needed  
o Other:  

3.11 Can you give more information about some specific examples to supplement your answers? 
Feel free to provide URLs to web pages that can help us to learn more about your projects.  
  
Skip to section 5.  
 

4. Big data barriers 

4.1 If your organisation does not use big data, why? * 
Tick all that apply. 

o The data needed does not exist  
o High cost of procuring, managing and updating data  
o Lack of internal skills  
o Lack of clear purposes  
o "Small" data are sufficient for current needs  
o My organisation uses big data  
o Other:  

4.2 In your opinion, would big data help your organisation in some way?  
Mark only one oval. 

o Yes  
o No  
o Don't know  

Skip to the end.  

5. Usage of big data 

5.1 What types of evidence do you seek from big data? * 
Tick all that apply. 

o Evidence for decision making  
o Infrastructure performance  
o Environmental conditions (e.g. pollution)  
o Market trends  
o Policy feedback  
o Public opinion  
o Risk evolution  
o Service performance  
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o Citizen/customer mood  
o Other:  

5.2 For which purposes do you use big data? * 
Tick all that apply. 

o Setting/market analysis  
o Policy formulation  
o Public participation  
o Policy evaluation  
o Policy implementation  
o Risk prevention  
o Service evaluation  
o Service implementation  
o Real time management  
o Customer care  
o Statistics gathering  
o Performance tracking  
o Budget monitoring  
o Other:  

5.3 For how long has your organisation used big data? (years) * 
 
5.4 Do you agree that big data has improved your organisation’s performance? * 
Mark only one oval per row (Available answers: Strongly agree/Agree/Neutral/Disagree/Strongly 
disagree). 

Big data has delivered efficiency gains for the organisation 

Big data has improved the decision-making processes 

Big data has made policy implementation easier 

Big data has helped deliver better service to citizens 

Big data has facilitated policy evaluation 

 
5.5 Why? Please explain your answers  
  
5.6 Do you think your organization uses the potential of big data in full? * 
Mark only one oval. 

o Strongly agree  
o Agree  
o Neutral  
o Disagree  
o Strongly disagree  

5.7 Why? Please explain your answer  
  

 6. Management of big data 

6.1 Who is in charge of working with big data in your organisation? * 
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Mark only one oval. 

o A single officer  
o A dedicated team  
o A division  
o No clearly defined person or team  
o Other:  

6.2 Which of the following statements best describes the current situation at your workplace? * 
Mark only one oval per row (Available answers: Does not exist/n the early stages/Fully developed). 

An overarching, long-term big data strategy 

A quality framework for assessing big data sources, processes and outputs 

A special framework for protecting privacy and confidentiality when working with big data 

 
6.3 Do you have a defined strategy about open data? * 
Mark only one oval. 

o Yes (there is a specific strategy on open data)  
o Yes (as part of a generic data/ICT strategy)  
o No  
o Don't know  

6.4 Do you have a privacy policy? * 
Mark only one oval. 

o Yes – general principles for all data  
o Yes – specifically developed/amended for big data  
o No  
o Don't know  

6.5 Feel free to provide any URLs to online documents or web pages to support your previous 
answer  
  
  

7. Big data training 

7.1 Does your organisation promote the use of big data as part of its competencies? * 
Mark only one oval. 

o Yes  
o No  

7.2 Thinking about your organisation, how would you evaluate its overall big data literacy on a 8 
scale (1 is low literacy, 8 is high literacy)? * 
Mark only one oval per row. 

Able to assess the reliability and objectivity of the sources 

Knowing what data is, how it is collected, analysed, visualised and shared 
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Able to formulate and answer questions using data as part of evidence-based thinking 

Knowing how to interpret information from data, including how to read graphs and charts 

Understanding how to find, collect, interpret, visualize and support arguments using quantitative 
and qualitative data 

Able to use advanced technical tools at different stages of the process, from collection to analysis to 
presentation 

Understanding how data is applied within the context of security and privacy 

Able to use data to solve real problems and communicate their solutions 

Understanding how data ecosystems function and evolve 
 

7.3 Has your organisation arranged specific training to facilitate the use of big data? * 
Mark only one oval. 

o Yes. 
o No (Skip to the end). 

7.4 Who has received training? * 
Tick all that apply. 

o IT technical staff  
o Operational staff  
o Policy staff  
o Senior civil/public servants  
o Elected officials/politicians  
o Other:  

7.5 What has the training been about? * 
Tick all that apply. 

o Data sources  
o Data types  
o Data integration  
o Statistical analysis  
o Data visualisation  
o Security and privacy  
o Other:  

Thank you! 

Thank you for participating in our survey. 
Would you like to receive the results of this survey?  
Mark only one oval. 

o Yes  
o No  

Would you like to receive further information about the PoliVisu project?  
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Mark only one oval. 

o Yes  
o No  

We would like to contact you for additional questions about the stated practices. Would you be 
willing to participate in a short follow-up discussion?  
Mark only one oval. 

o Yes  
o No  
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9. Annex 3 – Questions of the in-depth interviews 

1. Respondent 

1.1 Entity 
 
1.2 Country 
 
1.3 City 
 
1.4 Territorial level of competence 
 
1.5 Role of the respondent 

 

2. Available big data 

2.1 Is any big data available to your entity? Yes/No 
 
2.2 What types of big data are available?  
Directed - monitoring the movement of individuals or physical objects subject to movement by 

humans, is generated by traditional ‘forms of surveillance’ that focus on people or places and imply a 

human operator.  

Automated - is produced by automatic digital devices such as mobile phone data, capture systems, 

clickstream data that records how people navigate through a website or app; remotely sensed data 

generated by a variety of sensors and actuators; image data, particularly aerial and satellite images 

but including land-based video images. 

Volunteered - deriving from search and social networking activities where citizens become “sensors” 

and can contribute to the collection of geographic data, thus generated by the users. This includes: 

interactions with social media such as the posting of comments or the uploading of photos to social 

networking sites such as Facebook or Twitter; and the crowdsourcing of data wherein users generate 

data and therefore contribute to a common system. 

 

2.3 What are the sources of your big data? 
 
2.4 What information do big data provide? 

 

3. Management of big data 

3.1 Who is in charge of managing big data in your entity? 
 
3.2 What kind of skills does your entity have for using big data?  
 
3.3 Is there any specific training for the use of big data? 
 
3.4 Did your entity participate in any specific training program about big data? 
 
3.5 Did your entity participate in any European, National or regional project about big data?  

 

4. Use of big data 
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4.1 Does your entity use big data? 
 
4.2 Does your entity use big data for analysis?  
 
4.3 Does your entity use big data for the formulation of alternative interventions/policy measures?  
 
4.4 Does your entity use big data for public participation processes? 
 
4.5 Does your entity use big data for real time uses? 
 
4.6 Does your entity use big data for the evaluation of implemented measures?  
 
4.7 What is your attitude towards big data? Explain why  
 
4.8 What is the attitude of the technicians you work with towards big data? Explain why  
 
4.9 What is the attitude of the politicians you work with towards big data? Explain why  

 

5. Governance of big data 

5.1 Do you use data produced by other subjects? 
 
5.2 Do you provide any data to these subjects? 
 
5.3 How is the receipt of their data regulated? 
 
5.4 Do you experience any issue in the interaction with data providers? 
 
5.5 Do you have a policy of open data? 
 
5.6 If yes, what data are open? 

 

6. Perception of big data 

6.1 How do you find the use of big data? 
 
6.2 What do you appreciate of big data? 
 
6.3 Do you experience any limitation? 
 
6.4 How would you improve the use of big data for your entity? 
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10. Annex 4 – Main figures of the online survey (tables) 

Annex 4 provides the tables collecting number and percentages of the replies received in the online 
questionnaire, when not previously presented in section 4.2. 

Respondents 

Territorial level  

European/international 11 (9%) 

National 19 (15%) 

Regional 27 (21%) 

Local (province, county…) 25 (20%) 

Municipal 44 (35%) 

Other  2 (2%) 

 

Organisation’s profile  

International authority, agency or company 7 (6%) 

National authority, agency or company 10 (8%) 

Regional authority, agency or company 22 (17%) 

Local authority, agency or company 24 (19%) 

Municipal authority, agency or company 50 (39%) 

Multiregional authority, agency or company 3 (2%) 

Multilocal authority, agency or company 6 (5%) 

Other  5 (4%) 

 

Organisation’s ownership  

Total or mainly public 105 (83%) 

Total or mainly private 17 (13%) 

Public-private with equal weight 4 (3%) 

 

Respondent’s profile  

Mayor  2 (2%) 

Elected member  4 (3%) 

Director/General manager/Executive  19 (15%) 

Manager/Project manager  22 (17%) 

Data officer  15 (12%) 
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Technical officer  30 (24%) 

Policy officer  15 (12%) 

Other 6 (5%) 

 

Production of big data 

 

Areas of data production  

Infrastructure monitoring  45 (66%) 

Public transport monitoring  39 (57%) 

Road traffic monitoring  44 (65%) 

Users tracking  29 (43%) 

Statistics  44 (65%) 

Environment monitoring  40 (59%) 

Parking monitoring  20 (29%) 

Traffic enforcement  22 (32%) 

Spatial information  37 (54%) 

Environmental information  32 (47%) 

Other  6 (9%) 

 

Sources of data  

Audio/video recordings  22 (32%) 

System logs  45 (66%) 

Sensor data  42 (62%) 

Social media data  22 (32%) 

Spreadsheets  41 (60%) 

Transaction records  30 (44%) 

Customer profiles  18 (26%) 

Service logs  32 (47%) 

Tracking records  26 (38%) 

User generated queries  30 (44%) 

User comments/opinions  24 (35%) 

Other 3 (4%) 

 

Usage of big data 
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Evidences sought from big data  

Evidence for decision making  48 (52%) 

Infrastructure performance  35 (38%) 

Environmental conditions (e.g. pollution)  33 (36%) 

Market trends  16 (17%) 

Policy feedback  26 (28%) 

Public opinion  24 (26%) 

Risk evolution  21 (23%) 

Service performance  35 (38%) 

Citizen/customer mood  21 (23%) 

Other 2 (2%) 

 

Purposes for big data use  

Setting/market analysis  16 (17%) 

Policy formulation  33 (36%) 

Public participation  26 (28%) 

Policy evaluation  30 (33%) 

Policy implementation  23 (25%) 

Risk prevention  23 (25%) 

Service evaluation  26 (28%) 

Service implementation  26 (28%) 

Real time management  20 (22%) 

Customer care  7 (8%) 

Statistics gathering  29 (32%) 

Performance tracking  22 (24%) 

Budget monitoring  8 (9%) 

Other  0 (0%) 

 

Management of big data 

 

Figure responsible for working with big data   

A single officer  4 (7%) 

A dedicated team  15 (26%) 
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A division  9 (16%) 

No clearly defined person or team  26 (46%) 

Other 3 (5%) 

 

Presence of open data strategies  

Yes (there is a specific strategy on open data)  18 (32%) 

Yes (as part of a generic data/ICT strategy)  20 (35%) 

No  14 (25%) 

Don't know  5 (9%) 

 

Presence of privacy policy  

Yes – general principles for all data  47 (82%) 

Yes – specifically developed/amended for big 
data  

2 (4%) 

No  5 (9%) 

Don't know  3 (5%) 

 

Training for big data usage 

 

 

 

Overall big data literacy 1  2 3 4 5 6 7 8  

Able to assess the reliability and objectivity of the sources 3 1 4 13 15 10 9 2 

Knowing what data is, how it is collected, analysed, visualised and 
shared 2 3 7 9 13 14 5 4 

Able to formulate and answer questions using data as part of evidence-
based thinking 3 4 2 12 17 7 7 5 

Knowing how to interpret information from data, including how to read 
graphs and charts 3 2 6 10 8 10 10 8 

Understanding how to find, collect, interpret, visualize and support 
arguments using quantitative and qualitative data 3 2 5 15 4 16 7 5 

Able to use advanced technical tools at different stages of the process, 
from collection to analysis to presentation 2 6 11 8 10 8 8 4 

Understanding how data is applied within the context of security and 
privacy 3 2 9 14 9 11 6 3 

Able to use data to solve real problems and communicate their 
solutions 3 3 12 7 14 8 7 3 
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Understanding how data ecosystems function and evolve 4 6 7 15 13 5 4 3 

 

Presence of specific training  

Yes   15 (26%) 

No 42 (74%) 

 

Recipients of training  

IT technical staff  5 (33%) 

Operational staff  7 (47%) 

Policy staff  8 (53%) 

Senior civil/public servants  6 (40%) 

Elected officials/politicians  3 (20%) 

Other 1 (7%) 

 

Objects of training  

Data sources  11 (73%) 

Data types  9 (60%) 

Data integration  8 (53%) 

Statistical analysis  7 (47%) 

Data visualisation  11 (73%) 

Security and privacy  7 (47%) 

Other 1 (7%) 

 

Relationships with other subjects 

 

Use of data from third parties  

Yes 54 (56%) 

No 43 (44%) 

 

Third subjects providers of data  

Academia and research institutes  22 (41%) 

Citizens and NGOs  15 (28%) 

Public institutions  45 (83%) 

Public utilities, incl. Transport companies  30 (56%) 
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Social networks and media companies  16 (30%) 

Telecommunication companies  18 (33%) 

Other:  1 (2%) 

 

Reasons for using third subjects data  

Internal capacity is limited to the collection of 
“small” data only  

16 (30%) 

It is cheaper to get big data from someone else  25 (46%) 

Internal capacity allows for collection of some 
but not all big data that is needed  

23 (43%) 

Other 3 (6%) 

  

 

Provision to other subjects  

None 17 (25%) 

Some available big data (less than 50%)  38 (56%) 

Most of the available big data (more than 50%)  8 (12%) 

All of the available big data  5 (7%) 

 

Third subjects receivers of data  

Academia and research institutes  28 (55%) 

General public  28 (55%) 

Public authorities  38 (75%) 

Public utilities, incl. Transport companies  16 (31%) 

Social networks and media companies  0 (0%) 

Telecommunication companies  5 (10%) 

Open data (all organisations)  28 (55%) 

Private companies  11 (22%) 

Charities  2 (4%) 

EU institutions  5 (10%) 

International organisations  1 (2%) 

Other 0 (0%) 

 

Barriers to the usage of big data 
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Reasons for not using big data  

The data needed does not exist  11 (31%) 

High cost of procuring, managing and updating 
data  

14 (40%) 

Lack of internal skills  21 (60%) 

Lack of clear purposes  26 (74%) 

"Small" data are sufficient for current needs  34 (97%) 

My organisation uses big data  17 (51%) 

Other  0 (0%) 

 

Would big data improve performances?  

Yes 20 (56%) 

No 7 (20%) 

Don’t know 8 (24%) 

 

Data literacy 

Profiles of data literacy  

No users 35 (28%) 

Beginners 36 (28%) 

Intermediate users 23 (18%) 

Skilled users 33 (26%) 

 


