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1. INTRODUCTION  

The amount of data generated worldwide keeps increasing at an astounding pace, by 40% each 

year, and forecasts expect it to rise 30-fold between 2010–2020. Since non-interoperable means 

are still mostly being used to describe data generated in the public sector, the potential re-use of 

the majority of this data cannot be fully leveraged. Previous studies have already investigated Big 

Data and data analytics initiatives launched by EU Public Administrations (PAs) and EU Institutions 

(EUIs) both at European and National level. They focus on studying the potential or added value of 

big data analytics to help public authorities, at all levels of government and in different domains, in 

reaching their goals, and capturing valuable lessons learnt and best practices from mature public 

organisations. This latter may entail inspiring peers while helping them in the use of Big Data 

analytics and letting them become more insight driven. 

Despite the various use cases covered by these aforementioned studies, the adoption of some 

analytics technologies in public administrations is still lacking. At the moment, several Cloud 

environments exist in the European Commission but no a Big Data infrastructure is available to any 

PA or EUI with a full stack of technologies (infrastructure in terms of storage and computing 

capacity, analytics tools and test datasets) to test the value of new ways of processing Big Data 

and display its benefits to their management. Providing these analytics technologies to PAs and 

EUIs would both significantly increase the adoption of analytics technologies and encourage users 

to initiate research and test projects in the Big Data field, thus boosting, as a result, the innovation 

and R&D (Research and Development). 

The ISA2 Action 2016.03 – “Big Data for Public Administrations” aims to address the use of Big 

Data within PAs to support better decision-making.1 The study “Big Data Test Infrastructure”, 

launched at the beginning of January 2017 under the above-mentioned activities, aims at filling the 

gap within PAs in the Big Data field, providing the design of a centralised European Big Data Test 

Infrastructure to be used by any PA and EUI in Europe. 

 
                                                      

1 https://ec.europa.eu/isa2/sites/isa/files/library/documents/isa2-work-programme-2016-summary_en.pdf 
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The purpose of this study is to identify the main key features of the “Big Data Test Infrastructure” 

and design its architecture, which the European Commission (EC) will make available to any 

interested EC DGs, PAs and EUIs in Europe in order to: 

1. Facilitate the launch of pilot projects on Big Data, data analytics or text mining, by 

providing the infrastructure and the software tools needed to start a pilot project; 

2. Foster the sharing of various data sources across policy domains and organisations to 

support better policy-making; and 

3. Support PAs through the creation of a Big Data community around best practices, 

methodologies and artefacts (big data algorithms, analytical models, pilots’ outputs, etc.) on 

Big Data for policy-making. 

A cross-border aggregation of data through a ready-to-use Big Data Test infrastructure would allow 

and increase the adoption of meaningful analytics services that will benefit the European and 

National PAs / EUIs and the European Union as a whole. 

The following examples will facilitate readers to understand the potential of this Big Data Test 

Infrastructure: 

 

Figure 1 - Narratives of the Big Data Test Infrastructure 
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The entire “Big Data Test Infrastructure” study is structured in accordance with the following three 

main tasks: 

 

The objective of this document is to report the final results of Task 2. 

1.1. OBJECTIVES OF THE DOCUMENT 

The objectives of this document can be summarized in the following three: 

 

These objectives are drawn in the wider context of the requirements for the Big Data Test 

Infrastructure. Specifically, in the D02_1 Requirements and Good Practices for a Big Data Test 

Infrastructure a conceptual framework has been defined (Figure 2). The framework describes a 

high-level big data architecture consisting of a set of components, each corresponding to the main 

dimensions related to big data; namely, ingestion/storage, processing and analysing, and data 

consumption. An additional dimension is also taken into account pertaining to the governance of 

the overall framework, which results particularly important in the presence of a variety of involved 

institutions, possibly heterogeneous in their respective roles and institutional activities. 
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Figure 2 - Big Data Test Infrastructure Conceptual Framework 

 
 

The starting point of the conceptual framework is represented by the data sources, whose 

identification (Objective 1) becomes crucial for understanding which sources and data, and which 

data maturity level, can be leveraged in the successive phases of the big data management 

process.  

This document classify the data sources in the following macro categories: 

 Data of Public Administrations: Public Administrations across Europe manage and publish a 

huge amount of data. Among this data, we distinguish between (i) public data that is usually 

created and treated by public administrations, it can be accessed by anyone and it is not 

subject to temporal restrictions; and (ii) restricted data that is also created and treated by 

public administrations but its accessibility is limited to certain subjects and for specific 

institutional purposes since it is personal or it is covered by secret state or in general its 

release might cause security issues. 

In the context of this study we considered mainly public data that are typically published in 

data catalogues, spanning from open data to geo-portal catalogues, this latter required in 

order to implement the principles as stated in the INSPIRE European Directive. Many of this 

data is published with its associated APIs; 

 European Union Open Data Portal: a single point of access for data produced and managed 

by institutions and other bodies of the European Union (EU); 

 European Data Portal: a comprehensive initiative that aims to increase the value of, and to 

provide an ease access to, public data across European countries, including data of the 

European Union Open Data Portal; 
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 Social Media: many data is currently available in an unstructured form via social networks, 

increasingly used by a variety of users. Facebook, Twitter, LinkedIn, etc. expose APIs that 

can be queried in order to enable data extraction and processing tasks; 

 APIs Catalogues: a few European Member States have released, or are approaching the 

publication of, API catalogues in order to enable interoperable solutions and services based 

on the API economy. Examples include the API catalogues of France and UK, and the one 

under development by Italy2. 

The data sources are then used to identify data and their associated APIs (Objective 2) in different 

domains as well as an overall evaluation model for the data. The evaluation model defines criteria 

and sub-criteria that characterize the data (e.g., technical maturity, readiness, impact) and a scoring 

model for each criterion. This activity is propaedeutic for the data ingestion phase of the high level 

Big Data Test Infrastructure conceptual framework.  

The data sources are also used to individualize a set of ontologies as well as specific evaluation 

criteria (Objective 3) that allow one to provide a classification of the ontologies themselves. 

Ontologies can be viewed as an important element of the conceptual framework to be exploited in 

the data ingestion and in the successive data elaboration phase; they represent data in a common 

and agreed way, thus facilitating the analysis of phenomena in a standardize manner at the 

European scale. 

  

In essence, all the objectives of this deliverable constitute the basis for classifying and semantically 

managing the data to be collected, exchanged and analysed in the Big Data Test Infrastructure. 

1.2. DEFINITIONS AND ASSUMPTIONS 

We provide below a set of definitions of terms that are largely used in the context of this 

deliverable, and the assumptions that guided the proposed methodology. 

1.2.1. DEFINITIONS 

We define a data exchange API as a “programmatic interface consisting of one or more publicly 

exposed endpoints to be used to access specific resources/datasets” (e.g. RESTful APIs, SOAP web 

services, SPARQL endpoints, etc.). 

                                                      

2 (ITA) https://pianotriennale-ict.readthedocs.io/it/latest/doc/05_modello-di-interoperabilita.html#linee-di-azione 
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We define an ontology “an artefact consisting of a set of concepts and relationships among those 

concepts that describe an area of knowledge or domain”. It is a fundamental instrument to 

represent the semantic meaning of documents and data, and to enable semantic interoperability 

and seamless exchange of data among EU Member States. 

With the term dataset we mean “a collection of single data, homogeneous in its content, that can 

be managed as a whole entity”. In particular, based on the widely used open data definition 

provided by the Open Knowledge Foundation, with open dataset we referred to as “a collection of 

data homogeneous in its content that can be freely used, re-used and distributed, by anyone for any 

purposes, subject at most to the requirements of attribution and share in the same way as the 

original source”. 

With the term policy domain we mean as an “area or domain of knowledge that is regulated by a 

set of policies”. In this document, education, environment, transport, etc. are referred to as policy 

domains. 

1.2.2. ASSUMPTIONS 

The methodology followed for ontology and data exchange APIs assessment was carried out on the 

basis of a set of assumptions that allowed us to restrict our analysis, potentially very large in scope, 

according to both the specific objectives of the ISA action previously identified, and the big data 

test architecture results of TASK 1 (requirements) and TASK 3 (architecture).  

Specifically, as far as the ontologies are concerned, the literature is rich of references, also available 

through prestigious international and scientific contexts and publications. In order to be more 

focussed on the objectives of this work, we assumed to start the analysis from ontologies that are 

widely used and known, and recognized as reference ontologies in the semantic web area, 

especially those falling into the European and public sector scenario perimeters. Other available 

initiatives that, to the best of our knowledge, seem to have a more scientific nature or result in 

preliminary works were not considered. 

As far as the data APIs are concerned, the potential pool of data from which gleaning in order to 

evaluate the maturity and availability of data and data APIs is very large; this is especially true if we 

consider that the sole European Data Portal documents more than 700.000 datasets across Europe. 

To this end, we assumed to start our analysis by taking into account: 

 only open datasets; 
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 open datasets that are published with their associated APIs, thus allowing anyone to query 

the data.  

We also assumed to carry out a general assessment of the different types of APIs provided by the 

principal data catalogues, available in Europe and in a few other international cases, and we only 

present a limited analysis for a sample of open datasets so that to show how the identified 

assessment criteria can be effectively used in data sources selection and ingestion activities in the 

big data context. 

1.3. STRUCTURE OF THE DOCUMENT 

This document represents the final deliverable of TASK 2 of the overall study related to the Big Data 

Test Infrastructure. It consists of six main sections, as listed below: 

 Introduction – presents the entire study and its main objectives (Chapter 1); 

 Context: it describes the context of this work, also in relationships with important European 

initiatives of the digital single market strategy (Chapter 2); 

 The Methodology: it presents the main phases of the methodology that has been followed 

for the assessment of the data ontologies and exchange APIs (Chapter 3); 

 Data Ontologies Assessment: it discusses the evaluation criteria and the analysis regarding 

the data ontologies (Chapter 4); 

 Open Datasets & Exchanged APIs Assessment: analogously to previous Section, it describes 

the criteria used in the assessment of the open datasets and their exchanged APIs 

presenting the principal results of the analysis (Chapter 5); 

 Conclusions: it draws the main conclusions of the study (Chapter 6); 

 Annex: it includes the detailed data of the assessment for both data ontologies and 

exchanged APIs.   
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2. CONTEXT 

2.1.  THE ISA2 PROGRAMME AND RELATED ACTIONS IN SCOPE FOR THE “BIG DATA TEST 

INFRASTRUCTURE” 

Nowadays, European Public Administrations are expected to provide efficient and effective 

electronic cross-border or cross-sector interactions between not only PAs but also between PAs 

and both citizens and businesses without any disruption. By implementing and executing the ISA2 

Programme (commonly referred to as ISA2) from 1 January 2016 to 31 December 2020, the EC 

finances thirty-five (35) clusters of actions3 with an operational financial envelope of 

approximately EUR 131 million. This programme will continue to ensure that Member States (MSs) 

are provided with high-quality, fast, simple and low-cost interoperable digital services. 

By supporting and developing new actions and interoperability solutions, the Council and the 

European Parliament ensure that ISA2 will contribute to increasing interoperability that will in turn 

advance the services offered, cut overall costs and result in a better-functioning internal market. 

Under ISA2, the Presidency will prioritise actions and develop provisions to prevent any overlaps 

and promote full coordination and consistency with other EU programmes (Connecting Europe 

Facility Programme, DSM Strategy). 

The 5-year ISA2 Programme 2016–2020 has been developed as a follow-up to its predecessor ISA, which ran from 

2010 to 2015. Still managed by the ISA Unit (up to 2016, DIGIT.B6, now DIGIT.D1) of DG Informatics of the EC, the 

ISA2 Programme will focus on specific aspects such as ensuring correct coordination of interoperability activities at 

EU level; expanding the development of solutions for public administrations according to businesses’ and citizens’ 

needs; proposing updated versions of tools that boost interoperability at EU and national level, namely the 

European Interoperability Framework (EIF) and the European Interoperability Strategy (EIS); the European 

Interoperability Reference Architecture (EIRA) and a cartography of solutions: the European Interoperability 

Cartography (EIC). 

With the adoption of ISA2, the EC commits to developing necessary IT services and solutions for the advancement of 

public-sector innovation and digital public service delivery to citizens and businesses. 

In order to remain in line with the European DSM Strategy, ISA2 monitors and supports EIF implementation in 

Europe. 

ISA is also well aligned with the Connecting Europe Facility Programme (CEF Programme), the Union’s funding 

instrument for trans-European networks in the fields of transport, energy and telecommunications. The CEF 

supports the deployment and operation of key cross-border digital services. ISA2 supports the quality improvement 

of selected services and brings them to the operational level required to become a CEF service. It is also one of the 

enabler and contributor programmes for public-sector innovation in Europe. 

                                                      

3 See: https://ec.europa.eu/isa2/dashboard/isadashboard 
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ISA2 is structured in such a way that its actions are grouped into packages of similar policy areas, 

which are agreed by the Commission and Member States. The work presented in this deliverable is 

part of the Action 2016.03 - “Big Data for Public Administrations”, the third one of the current 35 

actions included in the Programme; it has been influenced by the results of other actions of the 

same Programme; namely, Action 2016.07 – “SEMIC Promoting Interoperability Amongst the 

European Union Member States”, which belongs to the package “semantic interoperability” and 

Action 2016.10 – “European Location Interoperability Solutions for E-Government (ELISE)”, which 

belongs to the package “Geospatial solutions”.  

Action 2016.03 belongs to the package “access the data / data sharing / open data” under which 

the ISA2 Programme funds actions to help open up national data repositories, facilitate the reuse of 

data across borders and sectors, and widen access to data created by the public sector4. 

2.1.1. ACTION 2016.03 “BIG DATA FOR PUBLIC ADMINISTRATIONS” 

The activities falling into Action 2016.03 started in 2015 in the ISA Programme with a first phase, 

i.e., Phase 1, that aimed at carrying out a landscape analysis in order to identify: (i) the 

requirements and challenges of PAs in Europe and the Commission in the context of Big Data; (ii) 

ongoing initiatives and best practices in these areas, including an assessment of the tools and 

solutions that these initiatives have implemented; and (iii) synergies and areas of cooperation with 

the policy DGs and the MSs in this domain. Furthermore, phase 1 also intends to execute some 

pilots that showcase the usefulness and policy benefits that Big Data can bring. 

This action will continue to build upon the results of phase 1, focusing on the following activities: 

 Track 1: continue with the identification of further opportunities and areas of interest 

whereby the use of Big Data could help improve working methods as well as ensure better 

policy-making for policy DGs as well as Member States' Public Administrations; 

 Track 2: continue the implementation of already identified pilots through generalising the 

developed functionalities and thus extending their use to policy agnostic contexts in order 

to maximise the benefit and return on investment of the proposed solution; 

 Track 3: launch a new wave of pilots in specific domains, which hold a potential for later 

being generalised and scaled-up to be made available to different services agnostic of their 

specific policy area. 

                                                      

4 See: https://ec.europa.eu/isa2/sites/isa/files/isa2_2017_work_programme_summary.pdf 
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Moreover, in order to encourage the use of Big Data tools, under the same action, ISA2 funded 

some Big Data pilots which may motivate PAs. Two of these pilots are reported on below: 

 Transpositions Big Data Pilot5 

In order to support the compliance checks carried out by Commission staff on national measures 

transposing EU directives, it was necessary to implement a proof of concept (PoC) to showcase the 

benefits and feasibility of applying text-mining techniques. 

The objectives of the PoC showcasing the use of Big Data in the procurement domain, in 

cooperation with DG GROW are as follows: 

To prove the usefulness of Big Data and the policy benefits that it can bring; 

To demonstrate the use of natural language analysis techniques to check the compliance of the 

transpositions sent by the European Member States related to EU directives. 

In the context of the PoC, one directive and its respective national transpositions will be analysed, 

with the objective of supporting the manual checks currently undertaken by European Commission 

staff. 

 Scientific Health Papers Text Mining Pilot6 

In order to fulfil the requirements of identification of concrete Big Data and open knowledge 

opportunities and requirements in PAs set out by the ISA action 1.22, it was necessary to execute a 

PoC showcasing the use of Big Data in the EC research domain. The PoC intends to demonstrate the 

use of text mining techniques used on large amounts of unstructured research health papers from 

several data sources as a means of identifying areas of interest for additional input to consider prior 

to launching calls for grants. 

The execution was undertaken in cooperation with DG RTD in order to prove the usefulness and 

policy benefit that Big Data can contribute. 

 Recently ISA2 funded other Big Data pilots, for example one with the Municipality 

of Madrid. 

 

The ISA2 Action 2016.03 is a natural continuation of the ISA Action (1-22) “Big Data and Open 

Knowledge for Public Administrations”, carried out in the context of the 2010–2015 ISA 

programme. It aimed at identifying “the challenges and opportunities that Member States and the 

Commission face in the context of Big Data and open knowledge [and] to create synergies and 

                                                      

5 See: https://joinup.ec.europa.eu/asset/isa_bigdata/asset_release/transpositions-big-data-pilot#download-links 
6 See: https://joinup.ec.europa.eu/asset/isa_bigdata/asset_release/scientific-health-papers-text-mining-pilot 
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cooperation between the Commission and Member States, leading to more effective and informed 

actions by public administrations”.7 Under this action, a study by Deloitte was conducted on 

Big Data entitled “Big Data Analytics for Policy Making”8 and the initiative “Big Data Test 

Infrastructure” represents a technical follow-up of this Deloitte report. The final report places 

specific attention on Big Data and data analytics initiatives launched by European PAs in order to 

provide insights. The study first analyses the added value of Big Data analytics to assist public 

authorities at all levels of government and in different domains to achieve their goals. Second, it 

captures valuable lessons learned and best practices of mature public organisations to inspire peers 

and to help them along the journey to use Big Data analytics and to become more insight driven. 

The study gathered over 100 cases, of which 10 were selected, where PAs mine Big Data or use data 

analytics to gain better insights and increase their impact. These cases covered a wide range of 

different data sources and types of analytics as well as policy domains and levels of government, to 

conduct more in-depth case studies and to gather key lessons learned from the use of Big Data and 

data analytics within these public authorities. 

Based on all use cases and best practices, Deloitte’s study developed several recommendations 

addressed to any public organisation that is willing to work with data analytics and Big Data. All 

these useful insights are published in the above-mentioned final report: “Big Data Analytics for 

Policy Making”. 

2.1.2. ACTION 2016.07 “SEMIC PROMOTING INTEROPERABILITY AMONGST THE EUROPEAN UNION 

MEMBER STATES” 

In the context of common data models important achievements have been obtained within the 

SEMIC initiative. SEMIC started with the Action on “Promoting semantic interoperability amongst 

the European Union Member States” of the ISA Programme with the goal of improving semantic 

interoperability of interconnected e-Government systems. Semantic interoperability refers to the 

preservation of meaning in the exchange of electronic information; that is, in the context of an 

information exchange, the receiver and the sender of information can interpret it the same way. 

The most important results achieved in SEMIC are: 

 the definition of so-called Core Vocabularies that are simple, re-usable and extensible data 

models that represent the main concepts and relationships about an entity like a person,  a 

                                                      

7 See: http://ec.europa.eu/isa/actions/01-trusted-information-exchange/1-22action_en.htm 
8 See: https://joinup.ec.europa.eu/asset/isa_bigdata/document/big-data-analytics-policy-making-report 
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location or a public service; 

 the development of the Asset Description Metadata Schema vocabulary that aims to 

describes reusable interoperability solutions such as controlled vocabularies, ontologies, 

open source software, etc.; 

 the definition of the European metadata application profile DCAT-AP; that is, a common 

specification used to describe the core metadata of datasets as included in catalogues; it 

enables the exchange of metadata across data portals. 

2.1.3. ISA2 - ACTION 2016.04: PARTICIPATORY KNOWLEDGE FOR SUPPORTING DECISION MAKING – SOCIAL 

MEDIA ANALYSIS 

As the global social media audience increases from 1.47 billion in 2012 to 1.73 billion in 2013 - 

meaning that nearly a quarter of the whole world’s population uses social media networks when 

being online - social media can truly become a meaningful leverage for European institutions in 

order to engage e-Participation (i.e., the term referring to "ICT-supported participation in processes 

involved in government and governance). Therefore, public administrations use various web-

based and mobile social media to collect stakeholders’ input and feedbacks and turn 

communication into an interactive dialogue, among which internet forums, weblogs, social blogs, 

wikis, podcasts, photographs or pictures, video, rating and social bookmarking, or Twitter, 

Facebook, Instagram, Flickr and YouTube. 

Within this context, the study “Leveraging Social Media full potential to increase citizen 

engagement and participation in public administrations’ decision-making processes", is an 

integral part of the ISA2 Action 2016.04 - 'Participatory Knowledge for supporting Decision 

Making’ and aims at investigating the use of Social Media Analysis tools and activities as a data 

source to support decision-making across European public administrations. This collective shared 

knowledge will in turn be used to provide insights on existing decision making, transforming them 

in data-driven processes. 

After a comprehensive data collection activity of Member States’ public administrations’ best 

practices that incorporates the core of this report’s analysis, the scope is to take stock and analyse 

the current situation and those existing projects/initiatives and the current trends on the use of 

social media analysis tools by European Members States’ public authorities in their decision- and 

policy-making process. 
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This study related to Social media Analysis is an important reference for the TASK 2 of the initiative 

Big Data Test Infrastructure, in terms of knowledge of social data sources (further details can be 

found at Paragraph 5.2.4). 

2.2. MAIN DATA INITIATIVES OF THE EUROPEAN COMMISSION 

In the context of data access, data sharing and open data, the European Commission has been and 

is very active with a number of initiatives that aim to foster a data-driven economy, where different 

stakeholders of various types can interact in a Digital Single Market so that to increase business 

opportunities and the availability of knowledge and capital, 

Some of these initiatives constituted important information sources for the study described in this 

deliverable and contribute to depict a clear context within which operating. These initiatives are 

briefly introduced in the subsections below. 

2.2.1. EUROPEAN DATA PORTAL  

The European Data Portal is an initiative funded by the European Union under the 

responsibility of the team of the DG Connect.  It principal objective is to offer a single 

point of access, available in all 24 EU official languages, for public data that is made 

available by public administrations at all level of government in Europe, including EU Member 

States, countries of the European Economic Area and also certain additional European countries.    

The European Data portal achieves its objective by implementing harvesting mechanisms through 

which it collects metadata of the Public Sector Information (PSI) that is available on public data 

portals/catalogues across Europe. In order to promote the comparability of data published across 

borders, it uses the common application profile for metadata named DCAT-AP (DCAT application 

profile for data portals in Europe), which is based on the Semantic Web standard RDF (Resource 

Description Framework).  

At the time of this writing, the European Data Portal counts more than 750.000 metadata 

describing public data published across Europe. The documented data is of both alphanumeric and 

geospatial types. Geospatial metadata are obtained through specific harvesting activities based on 

OGC (Open Geospatial Consortium) standards that allow the portal to collect metadata as included 

in geo-portals of the European institutions.  

Beyond the mere technical harvesting activities, the European Data Portal also serves as unique 
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point of reference for improving the accessibility and value of Open Data. Thus, in addition to 

metadata, it supplies (i) a large set of material for training; (ii) reports on the maturity of the Open 

Data in Europe where a set of indicators are defined; (ii) metadata quality dashboards; and (iv) 

news on events across Europe organized around the data topic.  

Finally, the portal offers the possibility to search the metadata it stores via SPARQL (SPARQL 

Protocol and RDF Query Language) queries by means of a specific SPARQL manager that have been 

implemented for such a purpose. 

2.2.2. EUROPEAN UNION OPEN DATA PORTAL  

The Publications Office of the European Union manages the so-called EU Open Data 

portal. This portal provides any type of information held by the Commission, and 

other EU institutions and bodies, under the form of open data for the use, reuse, 

link and redistribution by anyone, also for commercial purposes.  

This EU Open Data Portal is in operation since December 2012 and currently offers more than 

10.000 datasets. As in the previous case, the catalogue is made available as Linked Data, thus 

allowing anyone to query its content via SPARQL.  

With respect to the study presented in this deliverable, it is worth highlighting that the Publication 

Office publishes, through the portal, many datasets as Linked Data, and provides users with 

metadata that document official classifications (e.g., Data theme, File Types Named Authority etc.) 

as well as alignments among different classifications.  

Finally, in order to provide evidences of the possible re-use of the data, the EU Open Data Portal 

offers a list of applications (e.g., The Legislative Train Schedule guides, Sketch Engine is a tool that 

helps you explore how language works, etc.). 
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3. THE METHODOLOGY  

This section introduces the overall methodological approach that has been followed in order to 

achieve the objectives of Task 2. The methodological approach consists of four main steps as 

illustrated in Figure 3 that are described in the remaining of this section.  

 
Figure 3 - Methodology 

 

Table 1 - The steps of the adopted methodological approach  

 

 

Step 2.1 

Data source identification 

and data collection 

 
 
 

 
 
 
 
 
 
 
 

In order to ensure a reliable identification of ontologies and open 

datasets APIs, the study started identifying and analysing relevant 

data sources at EU, International and National levels. 

An accurate desk research has been performed in order to classify the 

data sources. The result of this activity is the following: 

 European Commission initiatives: e.g., SEMIC, the Metadata 

Registry of the Publication Office, the Joint Research Centre data 

catalogues, European projects such as Europeana, etc.) 

 European and non-EU non-profit organisations/networks 

promoting open data: (e.g., specific communities of the Web of 

Data, FAO, etc.)  

 University research, open source and EU public administrations’ 

projects 

 International initiatives: (e.g., open data portals of countries in the 
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Step 2.1 

Data source identification 

and data collection 

 
 
 

 
 

world such US open data portal, Singapore data portal, etc.) 

 Standardisation bodies: (e.g., W3C, ISO, etc.) 

 EU and other available National/Regional Open Data Portals and 

Public Sector Information initiatives: (e.g., all the EU Member 

States data portals/catalogues)  

 Guidelines and Reports published by the National Digital Agencies 

 Social Media 

For each type of data source, this step specified which type of resource 

the data source could provide distinguishing between ontologies and 

data APIs. 

The comprehensive list of data sources accompanied with a 

description of the source and the related reference web link is 

included in Annexes 7. 

 

 

 

 

Step 2.2 

Assessment criteria 

definition for ontologies 

and data APIs 

 

 
 

The main objective of this step is to identify a set of criteria that allow 

one to classify both data ontologies and APIs.  

The activities of this step concentrated on the specification of so-called 

assessment criteria that are coherent and relevant with respect to the 

overall goals of this study and implementation requirements of the Big 

Data Test Infrastructure. 

For both ontologies and data APIs, assessment criteria were 

distinguished in macro-criteria, each one consisting of additional sub-

criteria that specialize it.  

Although the criteria can be different when classifying ontologies and 

data APIs, some macro-criteria coincide.  For instance, in both cases it 

was crucial to evaluate their degree of maturity and their impact, so 

that to take into account ontologies and data APIs that are widely used 

and qualitatively sound. 

In both cases, the related policy domain and organization involved in 

their publication were taken into account. 
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In the case of data APIs, the evaluation model that has been built 

assigns a score for each identified sub-criteria. This allows one to filter, 

among the large number of possible open datasets with associated 

APIs, those reliable up-to-date and accurate to actually be used in the 

implementation of the Big Data Test Infrastructure.  

Sections 0 0 discuss the identified criteria in detail. 

 

 

 

Step 2.3 

Ontologies and data APIs 

classification 

 

 
 

The main objective of this step is to analyse the existing ontologies 

and data APIs, classifying them according to the criteria specified in 

the previous step 2.2. 

Therefore, based on the assumptions and definitions discussed in 

Section 1.2, a list of ontologies and a list of general data APIs were 

identified collecting the data from the data sources individuated in 

Step 2.1. Both lists were analysed and drawn on the basis of the 

identified assessment criteria. 

It is worth noticing that Step 2.2 and 2.3 were carried out in strict 

relationship with each other: the team in fact performed different 

iterations and fine-tuning of the assessment models for both 

ontologies and data APIs with the aim to present the most accurate, 

reliable, and at the same time feasible, evaluation.  

The comprehensive analysis of ontologies and data APIs is presented in 

Annexes 7; the principal results of each analysis are also discussed in 

Sections 4.2 and 0, respectively. 

 

 

Step 2.4 

Open Data sets sample 

analysis 

 

This step of the followed methodological approach is a specialization 

of step 2.3 and restricts the analysis of the data APIs to a sample of 

open datasets. Its aim is to validate the assessment model of the data 

APIs based on the defined scores.  

Therefore, a sample of specific open datasets to be analysed against 

the assessment model was created. In particular, the datasets were 

selected mostly from the national data sources, as identified n Step 

2.1; they show the following characteristics:     

 are associated with an API;  
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 come from different EU Member States; 

 belong to various policy domain that can be particularly 

relevant in a Big Data context. 

These datasets can be valuable candidate for the use in the Big Data 

Test Infrastructure. 

 

At the end of the methodology all the data collected, analysed and prioritized have been included 

in this document that then provides: 

 List of the relevant Data Sources for both ontologies and data APIs; 

 List of Ontologies and their classification that can be used as reference for the data ingestion 

and data elaboration phases of the Big Data Test Infrastructure; 

 List of types of APIs and related classification criteria; 

 A sample of open datasets associated with APIs that were evaluated according to the 

assessment criteria identified in the proposed methodological approach.  
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4. DATA ONTOLOGIES IN SCOPE FOR THE BIG DATA TEST INFRASTRUCTURE 

This section discusses the evaluation model adopted for the classification of the data ontologies 

that are considered in scope with respect to the Big Data Test Infrastructure to be developed. An 

analysis of the identified ontologies is also presented. 

4.1. EVALUATION AND CLASSIFICATION CRITERIA 

In order to classify a set of identified ontologies we have identified some assessment criteria. The 

criteria are grouped in three macro categories that are described below. 

 Table 2 - Assessment criteria for data ontologies assessment 

Macro criterion Description and sub-criteria 

 Policy Domain 

 

The policy domains used in the context of this work are the thirteen 

(13) domains published in the Data theme controlled vocabulary of the 

Public Office. In the following, we list the domains and we align them 

with the priority topics for release of data according to the European 

guidelines on the reuse of PSI9 

 Agriculture, Fisheries, Forestry & Food 

 Energy 

 Regions & Cities  aligned to Geospatial Data 

 Transport  aligned to Transport Data 

 Economy & Finance  aligned to Companies 

 International Issues  

 Government & Public Sector 

 Justice, Legal System & Public Safety  

 Environment  aligned to Earth observation and Environment 

 Education, Culture & Sport 

 Health 

 Population & Society  aligned to Statistics 

 Science & Technology 

                                                      

9 http://ec.europa.eu/newsroom/dae/document.cfm?action=display&doc_id=6421 
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Macro criterion Description and sub-criteria 

 

Ontology Maturity 

 
 

The Ontology maturity is a criterion that aims at evaluating the general 

degree of maturity of the ontologies. In order to assess it, it has been 

broken down in fine-grained criteria identified during step 2.2 of the 

methodological approach introduced in Section 3.  

The fine-grained criteria used in the study are: 

 Standard: it is meant to evaluate whether the ontology has 

undertaken a standardization process with the final release of 

the ontology as official (Web) standard. 

 Maintenance: it is a criterion used to assess whether the 

ontology is kept maintained over time. More stable, and thus 

mature, ontologies are subject to a few changes over time that 

are carefully evaluated and approved within a precise 

standardization process. 

 Version: it is a criterion used to highlight the latest version of 

the ontology. 

Overall, these three criteria provide an insight of the degree of 

maturity of the ontology along as with its timeliness.  

 

 

 

Ontology Type 

 
 
 

 

 

 

The ontology type is a criterion that aims at classifying the ontologies 

based on its main objective and the overall modelling context in which 

the ontology is described. 

In particular, we identified: 

 the type: this criterion is used to evaluate the representation 

type of the data model.  

In the study we distinguish the following types: 

o Meta Layer Ontologies: they are ontologies that define 

abstract meta concepts or general metadata of a 

domain of interest. Fall into this category such 

ontologies as DCAT (Data Catalogue), Dublin Core, SKOS, 

etc. 

o Domain Ontologies: they are ontologies that define 
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Macro criterion Description and sub-criteria 

 

 

 

 

 

Ontology Type 

 
 

concepts and relationships among concepts of a specific 

policy domain of interest. Examples include  

o Domain and Core Ontologies: they are ontologies that 

define core concepts and core relationships among the 

concepts of specific domain (e.g., the core public service 

vocabulary, the core location vocabulary, etc.) 

o Cross-Domain Ontologies:  they are ontologies that can 

be considered of support for the representation of 

cross-domain concepts (e.g., events, time) or ontologies 

that cover concepts representing the knowledge of a 

variety of domains (e.g., DBpedia ontology). A specific 

case is represented by the cross-domain and 

Foundational Ontologies that model very general and 

abstract terms to be re-used in different domains or 

knowledge areas (e.g., DOLCE foundational ontology). 

o Controlled Vocabularies: Controlled vocabularies 

represent predefined, authorised terms that have been 

preselected by the designers of the schemes. They are 

typically defined in order to harmonise and standardise 

the codes and the associated terms (e.g., Eurovoc, 

NACE, File Type MDR Authority List, etc.). 

In addition to the above categories we defined, the 

classification of the ontologies took into account the different 

types of semantic assets as specified in a taxonomy made 

available in the context of SEMIC during the definition of the 

Asset Description Metadata Schema (ADMS).  The taxonomy 

identifies generic assets types10. Examples of these more 

related to our context are: “DomainModel”, “Ontology”, 

                                                      

10 http://purl.org/adms/assettype/1.0 

http://purl.org/adms/assettype/1.0
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Macro criterion Description and sub-criteria 

“Schema”, “Thesaurus”; however, also types like 

“InformationExchangePackageDescription”, 

“ServiceDescription” and “SyntaxEncodingScheme” are 

included in the taxonomy. 

 the “group of ontologies”: it is criterion that we introduced in 

order to register when the ontologies are part of a general 

ontology network that groups more than one in a 

comprehensive framework (e.g., the Core Vocabularies of the 

ISA programme, RDF vocabularies for INSPIRE). 

 

Ontology Impact

 

 

Thanks to the availability of data sources that allow us to search a vast 

plethora of ontologies existing at the state of the art and find out the 

degree of utilization of the ontologies against datasets available in the 

Web of Data, we defined a set of fine-grained criteria that overall can 

provide us with some insights on the possible ontology impact.  

These criteria are the following: 

 Number of datasets reusing the ontology 

 Number of ontology incoming links (possibly derived from the 

reuse of the assessed ontology by other external ontologies) 

 Number of ontology outcoming links (possibly derived from 

the reuse of external ontologies done by the one being 

assessed)  

The criteria have been selected considering the LOV (Linked Open 

Vocabularies) data source created by the Open Knowledge 

Foundation. 

 

4.2. ANALYSIS OF DATA ONTOLOGIES IN SCOPE 

As previously discussed, the analysis started from the following assumptions:  

 only ontologies that, to the best of our knowledge, are widely used and recognized as 

reference ones in the Web of Data were considered; 
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 a specific focus was dedicated to those ontologies that are currently being developed by 

Member States for the public sector (e.g., as in the case of Italy, Belgium, UK to cite a few 

examples); 

 similarly to the previous point, attention was reserved to those ontologies that are being 

developed as a consequence of specific needs coming from large scale pilot projects such as 

eSENS11, funded under the Competitiveness and Innovation Framework Programme (CIP) 

(e.g., Core Criterion and Core Evidence Vocabulary); 

 the study considered those ontologies that were developed by the European Commission, 

also in collaboration with such standardization bodies as W3C. These ontologies are 

important pillars of an overall strategy for semantic interoperability and cannot be ignored, 

even if in some cases, the comprehensive standardization process of them is still not 

completed. 

 

From the analysis, a number of considerations can be drawn.  Firstly, it emerges that some Member 

States are undertaking initiatives aimed at defining national standard and shared data models in 

order to meet semantic interoperability requirements. In this scenario, some Member States show 

more mature results (e.g., UK, Belgium, Italy), also built upon the results obtained in the context of 

the ISA and ISA2 programmes on semantic interoperability. The availability of both Core 

Vocabularies and specific application profiles for them (e.g., Core Public Service Vocabulary 

Application profile, DCAT application profile) has been a catalyst for such Member States’ 

initiatives. It is worth noticing that among all the data models/vocabularies developed in ISA, the 

DCAT-AP profile, which is defined upon the standard ontology DCAT (Data Catalog Vocabulary), is 

the most used standard among Member States, with countries such as Austria, France, Germany, 

Ireland, Italy, the Netherlands, Romania, Spain, Sweden that use it and, in some cases, extend it in 

order to capture local (legal) requirements. Overall, the increasing availability of open datasets 

played the role of booster for these ontology definition activities by Member States, also required 

in order to provide more and more (open) data that is of higher quality, standardized, and thus 

comparable.  

Figure 4 illustrates the distribution of the ontologies against the identified policy domains. Some 

ontology may belong to more than a policy domain. For instance, the Public Contract Ontology can 

                                                      

11 https://www.esens.eu/ 
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be categorized as an ontology of the “Economy & Finance” domain, since it allows one to represent 

the economic value of public contracts; however, it can also be classified according to the 

Government & Public Sector domain since it is a good candidate for modelling public contracts of 

Public Administrations, signed as a result of public tenders. There are also ontologies that are cross-

domains or defined as meta-layer for which it is clearly identifiable a policy domain. In that case we 

marked the policy domain for those ontologies as “Not Applicable” (an example is represented by 

schema.org used by Google and increasingly used by public administrations in order to annotate 

the content of their institutional web sites12. Schema.org covers different domains in one unique 

flat data model). 

As it emerges from the graph, there are policy domains that are quite well represented by the 

availability of reference ontologies (e.g., Government & Public Sector). In contrast, other policy 

domains (i.e., Transport, International issues), that are also of interest for the construction of the 

Big Data Test Infrastructure, do not exhibit specific attempts towards the standardization of specific 

domain ontologies. An example is the transport domain. In this domain the GTFS (Global Transit 

Feed System) data model is becoming a standard de facto and a rather unique consolidated 

solution for the representation of both static and dynamic transport data. There is also a RDF 

version of this data model, as documented in the overall list of ontologies, for the possible 

translation of that type of data under the form of linked data.  

 

                                                      

12 At the recent SEMIC 2017 International conference, an entire discussion panel was reserved to such topics as “Seamntically marking up government 

portals”. https://joinup.ec.europa.eu/node/159975 
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Figure 4 - Ontology distribution against a set of policy domains 

Figure 5 shows the distribution of the analysed ontologies according to their standardization 

maturity. The graph, in fact, depicts how many ontologies are (i) actual standards; (ii) involved in a 

standardization process but they are not standard yet, at the time of this writing; (iii) standards de 

facto due to their highly acceptance and usage in the data communities (e.g., the FOAF - Friend of a 

Friend); (iv) not a standard, with no evidences of a possible involvement in a standardization 

process. In this respect, the situation of the analysed ontologies is fairly balanced, if standard and 

standard de facto ontologies are considered together.  

The maintenance process is partially correlated with the standardization degree of the ontology 

itself. From the analysis, it turns out that most of the analysed ontologies are involved in a 

maintenance process, especially those that are standards that must follow well defined procedures 

governing their possible changes. However, it is also evident that in some cases we were not able to 

clearly identify whether the ontology is up-to-date.   

 

 

Figure 5 - Ontology distribution against a set of policy domains 

The analysis also took into consideration a set of metrics that provide an insight about both the 

reuse of the ontologies, and the degree of linking of the ontologies to others available in the Web 

of Data and vice versa. To do so, the LOV (Linked Open Vocabularies) data source has been used for 

such a purpose. LOV is a global registry of ontologies and vocabularies maintained by the Open 

Knowledge Foundation Organization; this organization collects requests from owners of ontologies 

for the inclusion in the registry, and verifies the quality of the ontologies themselves (e.g., presence 
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of specific metadata, URI stability and availability on the web, to cite a few).  Besides providing 

usual searching functionalities, LOV offers a set of interesting statistics regarding the possible re-

use of the ontologies. In particular, for each searched ontology it traces the number of datasets 

that are aligned with the ontology, the number of incoming links; that is, links created in other 

ontologies towards the searched one, the number of out-coming links; that is, links created within 

the searched ontology towards external ones available on the web.  

In the study presented in this document, we used these statistics in order to show the potential 

impact of the analysed ontologies. Please note that some ontology was not found in LOV (this may 

due to a lack of request of inclusion in the registry by its owners, for instance); in this case, the 

impact metrics previously listed are marked as not available (see the related Annexes 7).  

In other cases, we noticed that the numbers available in LOV might not be fully realistic; for 

example, the Org ontology is currently fairly diffused in the public sector as reference ontology for 

describing organizations. It is then likely that more than seven (7) datasets (as indicated by LOV at 

the time of this writing) are actually using it.   

Finally, when dealing with ontologies it is important to highlight the role of the alignments with 

others of the Web of Data. Well known cases such as DBPedia and Semantic Sensor Network 

manage alignments as separate files that are kept up-to-date according to also possible changes 

occurring in the aligned ontologies. This is a best practice introduced by the Semantic Web 

Community: it mainly guarantees the sustainability of the defined ontology over time and prevents 

potential risky mixing of the semantics of different concepts across ontologies. The analysis in this 

study highlighted that even ontologies more focussed on specific domains, defined directly by 

public administrations, adopt that best practice (e.g., Cultural-ON of the Italian Ministry of Cultural 

Heritage and Activities and Tourism). 

Table 3 summarizes the identified ontologies during the period of the data collection and analysis 

(March-May 2017), providing their names, the organizations responsible for their creation and 

maintenance, the description, the type, the status (if they are standard or not) and the policy 

domain to which they can be ascribed.  
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 Table 3 - The final list of identified ontologies in scope for the “Big Data Test Infrastructure” 

Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

Core Public 
Organization 
Vocabulary (CPOV) 

European 
Commission - W3C 

Government & 
Public Sector 

 

A common data model for describing public organisations in 
the European Union. It is designed to support the exchange of 
basic information about individual public organizations. 

not yet Domain and Core 
Ontology 

Core Public Service 
Vocabulary (CPSV) 

European 
Commission - W3C 

Government & 
Public Sector 

 

It is a simplified, reusable and extensible data model that 
captures the fundamental characteristics of a service offered 
by public administration. An Application Profile based on this 
vocabulary has been defined and named CPSV-AP. Currently, 
the CPSV-AP is up-to-date and under a second public 
consultation. There are European countries already providing 
local extensions of the CPSV-AP such as Italy and Belgium. 

not yet Domain and Core 
Ontology 

Core Location 
Vocabulary 

European 
Commission - W3C 

Regions & Cities 

 

It is a simplified reusable data model that provides a minimum 
set of classes and properties for describing any place in terms 
of its name, address or geometry. The vocabulary is specifically 
designed to aid the publication of data that is interoperable 
with EU INSPIRE Directive. 

not yet Domain and Core 
Ontology 

Core Person 
Vocabulary 

European 
Commission - W3C 

Population & 
Society 

 

It is a simplified, reusable and extensible data model that 
captures the fundamental characteristics of a person, e.g. the 
name, the gender, the date of birth, 

not yet Domain and Core 
Ontology 

Core Criterion and 
Core Evidence 
Vocabulary 

European 
Commission - W3C 

Economy & 
Finance, 
Government & 
Public Sector 

 

 

The CCCEV is designed to support the exchange of information 
between organisations defining criteria and organisations 
responding to these criteria by means of evidences 

not yet Domain and Core 
Ontology 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

Org W3C Government & 
Public Sector 

 

It is a core ontology for organizational structures. It is designed 
to allow domain-specific extensions to add classification of 
organizations and roles, as well as extensions to support 
neighbouring information such as organizational activities. 

yes Domain Ontology 

RegOrg 
 

W3C Economy & Finance 

 

The Registered Organization Vocabulary is a profile of the 
Organization Ontology for describing organizations that have 
gained legal entity status through a formal registration 
process, typically in a national or regional register 

not yet 
 

Domain Ontology 

DCAT W3C Not Applicable It is a vocabulary meant to describe datasets included in data 
catalogues. It has been chosen as web standard for the 
definition of the metadata application profile for European 
data portals (DCAT-AP) at the European level. Many different 
European States are producing their national extensions of 
the DCAT-AP, for instance, Italy, Germany, Belgium, Norway, 
Switzerland, Spain, Sweden. Bridges that map DCAT-AP with 
other specific domains such as geospatial data and statistical 
data have been developed. These bridges are named 
GeoDCAT-AP and StatDCAT-AP. GeoDCAT-AP has been 
developed in the context of a European working group 
coordinated by JRC. 

yes Meta-Layer 
 Ontology 

VOID W3C Not Applicable It is an RDF vocabulary used to represent metadata regarding 
RDF datasets (datasets available using the Linked Data 
paradigm).It can be viewed as a bridge between the data 
publishers and users of RDF data, with applications ranging 
from data discovery to cataloguing and archiving of datasets 

no Meta-Layer 
Ontology 

SKOS W3C Not Applicable It is a common data model for sharing and linking knowledge 
organization systems via the Web. Many knowledge 
organization systems, such as thesauri, taxonomies, 
classification schemes and subject heading systems, share a 
similar structure, and are used in similar applications. SKOS 
captures much of this similarity and makes it explicit, to enable 
data and technology sharing across diverse applications. 

yes Meta-Layer 
Ontology 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

XSKOS DDI Alliance Not Applicable It is an extension of SKOS for statistical classifications. The 
vocabulary was born since SKOS did not allow one to represent 
all the main characteristics of official statistical classification. 
XKOS introduces classes and properties used for such a 
context. 

no Meta-Layer 
Ontology 

ADMS European 
Commission - W3C 

Not Applicable It is a metadata vocabulary that allows one to describe 
interoperability assets. It uses SKOS. There exists also the 
ADMS-AP (ADMS Application Profile) 

  

PROV-O: the PROV 
Ontology 

W3C Not Applicable It is an ontology used to represent the PROV Data Model 
(https://www.w3.org/TR/2013/REC-prov-dm-20130430) using 
OWL2. It allows one to model, and interchange provenance 
information generated in different systems and under 
different contexts. 

yes Meta-Layer 
Ontology 

Time Ontology W3C Not Applicable The OWL-Time ontology is an OWL-2 DL ontology of temporal 
concepts, for describing the temporal properties of resources 
in the world or described in Web pages. 

yes Cross-Domain 
Ontology 

Semantic Sensor 
Network Ontology 

W3C Science & 
Technology 

 

It is an OWL-2 DL ontology for describing sensors and the 
observations they make. It supports the  "just enough" 
semantics for diverse applications, including satellite imagery, 
large scale scientific monitoring, industrial and household 
infrastructure, citizen observers, and the Web of Things 

not yet Domain Ontology 

FOAF Semantic Web 
Community 

Population & 
Society, Science & 
Technology 

 

 

It is an ontology that describes people, their activities and 
their relations to other people and objects. 

de facto Domain and Core 
Ontology 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

VCARD W3C Population & 
Society, Science & 
Technology 

 

 

It is a widely used ontology that allows one to model Persons 
and Organizations (information that can be found on a 
business card). It is based on the vCard specifications 
(RFC6350). 

De facto Domain and Core 
Ontology 

Dublin Core ISO Not applicable It is a vocabulary that consists of 15 core terms that are used 
to describe web resources such as video, images, web pages, 
physical resources like books , CDs, etc. and objects like 
artworks. The full set of terms of the vocabulary can be found 
through the Dublin Core Metadata Initiative (DCMI) website. 

yes Meta-Layer 
Ontology 

DataCube W3C Not applicable The Data Cube vocabulary provides a means to publish multi-
dimensional data, such as statistics, on the web in such a way 
that it can be linked to related data sets and concepts The 
model underpinning the Data Cube vocabulary is compatible 
with the cube model that underlies SDMX (Statistical Data and 
Metadata eXchange), an ISO standard for exchanging and 
sharing statistical data and metadata among organizations. 

yes Meta-Layer 
Ontology 

CIDOC-CRM ISO Education, Culture 
and Sport 

 

It is a conceptual reference model defined to represent the 
principle concepts and relationships used in cultural heritage 
documentation. It is commonly adopted to describe cultural 
heritage objects (e.g., paintings). Since 2006 it is an ISO 
standard 21127:2006. 

yes Domain ontology 

EDM - Europeana 
Data Model 

Europeana project Education, Culture 
and Sport 

 

It is a data model used in the context of Europeana European 
project on Cultural Heritage objects. It has been developed in 
order to collect, integrate and enrich the data on cultural 
heritage provided by stakeholder of this sector across Europe 

no Domain Ontology 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

Public Contract 
Ontology 

LOD 2 project Economy & 
Finance, 
Government & 
Public Sector 

 

 

It is an ontology defined in the context of the European project 
LOD 2 that allows one to model public contracts. The ontology 
can be used to represent the procedure of a tender, the 
participants in the tender and the relative contract(s). One of 
the goals of the ontology is to re-use the established 
terminology in the domain of public procurement in the TED - 
Tenders Electronic Daily system in order to register public 
contracts in the European Union. 

no Domain Ontology 

Good Relations Universität der 
Bundeswehr 
München 

Economy & Finance 

 

GoodRelations is a standardized vocabulary for product, price, 
store, and company data. It can (1) be embedded into existing 
static and dynamic Web pages and (2) be processed by other 
computers. It has been used to represent services and 
products foreseen in contracts established as result of public 
tenders of public administrations. 

no Domain Ontology 

Ticket Ontology Universität der 
Bundeswehr 
München 

Economy & Finance 

 

The Tickets Ontology is a Web vocabulary for describing tickets 
for concerts, locations like museums, or any kind of 
transportation for e-commerce.  The vocabulary is designed to 
be used in combination with GoodRelations, a standard 
vocabulary for the commercial aspects of tickets and other 
goods or services. 

no Domain Ontology 

Payments 
ontology 

Local eGovernment 
Standards Body and 
Epimorphics 

Economy & Finance 

 

It is a general ontology defined to model organizational 
spending information; it is not specific to government or local 
government applications. 

no Domain Ontology 

FOODIE Ontology FOODIE project Agriculture, 
Fishieries, forestry 
and food 

 

The ontology extends INSPIRE data model for Agriculture and 
Aquaculture Facilities theme. 

no Domain Ontology 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

FOOD Ontologies Italian National 
Project on 
agricultural product 
quality schemes 
(MIPAAF, AgID and 
CNR) 

Agriculture, 
Fisheries, forestry 
and food 

 

It is a suite of ontologies defined with the aim to model 
technical specifications of agricultural product quality schemes 
(Protected Designation of Origin -PDO, Protected Geographical 
Indication -PGI, Traditional Speciality Guaranteed – TSG). It has 
been defined by three Italian Public Administrations; namely, 
Italian Digital Agency, the Institute of Cognitive Sciences and 
Technologies of the Italian National Council of Research (CNR) 
in collaboration with the Italian Ministry of Agriculture and 
Forestry (MIPAAF). The ontologies are also available in English. 

no Domain Model & 
Ontology 

Cultural-ON Italian National 
project on Cultural 
Institutes or Sites 
and Cultural Events 
(MIBACT and CNR) 

Education, Culture 
and Sport 

 

It is an Italian ontology defined with the aim to model cultural 
institutes or sites and cultural events. It has been developed 
by the Italian Ministry of Cultural Heritage and Activities and 
Tourism in collaboration with the Institute of Cognitive 
Sciences and Technologies of the Italian National Council of 
Research (CNR). The ontology is also available in English 

de facto in 
Italy 

Domain Ontology 

AGROVOC FAO Agriculture, 
Fisheries, forestry 
and food 

 

It is a multilingual thesaurus that covers all the areas of 
interest in the context of Agriculture and Food. It is 
constructed using SKOS. 

de facto Controlled 
Vocabulary 

DATA.CNR.IT 
ONTOLOGY 

Italian National 
Project for research 
results (CNR) 

Science & 
Technology 

 

It is an Italian ontology adopted by the Italian National 
Research Council (CNR) in order to describe researchers, 
publications and the different CNR's institutes. 

no Domain Ontology 

DBPEDIA 
ONTOLOGY 

DBPedia 
Community 

Not applicable It is an ontology generated based on the most commonly used 
info-boxes within Wikipedia 

no Cross-Domain 
Ontology 

Event ontology Centre for Digital 
Music in Queen 
Mary, University of 
London 

Not applicable It is used to model the notion of event, seen as the way by 
which cognitive agents classify arbitrary time/space regions. 

no Cross-Domain 
Ontology 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

DUL - Dolce Ultra 
Light 

Semantic 
Technology 
Laboratory (STLab) - 
Institute of 
Cognitive Sciences 
and technologies of 
the Italian National 
Research Council 
(CNR) 

Not applicable It is a foundational ontology that aims at expressing physical 
and social context. It is a ultra light version of the DOLCE Lite-
Plus library (cf. It is a simplification of some parts of the DOLCE 
Lite-Plus library (cf. 
http://www.ontologydesignpatterns.org/ont/dul/DLP397.owl). 
It is used in other ontologies such as the Semantic Sensor 
Network Ontology) 

no Cross-Domain and 
Foundational 
Ontology 

PRISMA 
ONTOLOGY 

PRISMA project for 
Catania 
Municipality 

Regions & Cities, 
Science & 
Technology, 
Transport 

 

 

 

The ontology defines the principal classes and relationships for 
the Smart City context. Therefore, the ontology allows one to 
model concepts such as green area, social service area, 
drugstore, hospital, street, traffic light and so on. 

no Domain Ontology 

SNOMED CT SNOMED 
International 

Health 

 

It is the most comprehensive controlled vocabulary for clinical 
health sector. 

de facto Controlled 
Vocabulary 

EUROVOC European Union Not applicable It is a multilingual controlled vocabulary for the activity sector 
of the European Union. 

de facto Controlled 
Vocabulary 

GEMET European 
Environment 
Agency 

Environment 

 

It is a controlled vocabulary or thesaurus that includes the 
terms used in the Environment sector. 

de facto Controlled 
Vocabulary 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

ISPRA-CORE ISPRA - Italian 
Institute for 
environmental 
protection and 
research 

Environment 

 

This is the core ontology of the Italian Institute for 
environmental protection and research that models all the 
principal concepts for the current published Linked Open 
Datasets. In particular, the core ontology covers the following 
domains: national wave measurement network, maritime 
network, loss of land, and hydrogeological interventions. 

no Domain Ontology 

Geopolitical 
Ontology 

FAO International Issues 

 

It is a master reference for geopolitical information, as it 
allows one to model names in multiple languages about 
countries and/or regions. 

no Domain Ontology 

Network of 
Fisheries 
ontologies 

FAO Agriculture, 
Fisheries, forestry 
and food 

 

The network of fisheries ontologies (OWL/RDF) was created as 
a part of the NeOn Project. They are used to model water 
areas, vessels, fishing gears, aquatic resources, land areas, 
fisheries commodities 

no Domain Ontology 

Schema.org Google, Microsoft, 
Yahoo and Yandex 

Not applicable It is a schema for structured data on the Internet, on web 
pages, in email messages, and beyond. 

de facto Cross-Domain 
Ontology 

GEONAMES 
ONTOLOGY 

Ambassadors in 
many countries 

Regions & Cities 

 

It is the ontology used to represent the data of the geonames 
database, a global database that includes geo-referenced 
places. 

no Domain Ontology 

OWL-S ONTOLOGY W3C Government & 
Public Sector 

 

It is an ontology that allows one to model Semantic Web 
Services. It can enable users and software agents to 
automatically discover, invoke, compose, and monitor Web 
resources offering services, under specified constraints. It ca 
nthen be used in order to express specific Web Services APIs. 

no Domain and Core 
Ontology 

Local Government 
data schemas 

data.gov.uk Government & 
Public Sector 

 

There are a set of schemas for: Contracts, landAndBulding, 
OrganizationStructure, Parking, SeniorEmployees, 
SeniorSalaryCount, Spend. The Schemas seem related to CSV 
tables and they provide a way to standardize the field of CSV 
tables. 

de facto in UK Domain Ontology 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

OSLO Vocabulary Belgium OSLO 
project 

Government & 
Public Sector 

 

is a simplified, reusable and extensible data model that 
captures the fundamental characteristics of information 
exchanged by public administration in the domains: contact 
information, localisation and public services. 

de facto in 
Belgium 

Domain and Core 
Ontology 

MDR Named 
Authority Lists 

European Union 
Publication Office 

Not applicable It includes a list of controlled vocabularies that are used at the 
European level and that related to different sectors such as 
countries, currencies, data themes, frequencies, formats, to 
cite a few. 

de facto in 
Europe 

Controlled 
Vocabulary 

INSPIRE RDF 
Vocabularies 

JRC - ARE3NA 
activity 

Regions & Cities 
and Environment 

 

 

RDF vocabularies for INSPIRE application schemas not yet Domain and Core 
Ontology 

Linked GTFS University and 
private company - 
Open transport 
contributors 

Transport 

 

This ontology is a translation of the General Transit Feed 
Specification towards URIs. Its intended use is creating an 
exchange platform where the Linked GTFS model can be used 
as a start to get the right data into the right format 

no Domain Ontology 

Data Quality 
Vocabulary 

W3C Not applicable It is a vocabulary that can be used for expressing data quality. 
It sets out a consistent means by which information can be 
provided such that a potential user of a dataset can make 
his/her own judgment about its fitness for purpose. 

no Meta-Layer 
Ontology 
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Name Organisation Policy Domain Description 
Standard 
(y/n/de 
facto) 

Type 

FINTO ontologies 
and vocabularies 

Finland Member 
State 

Population & 
Society, Science & 
Technology, Region 
& Cities, Health, 
Education, Culture 
& Sport 

 

 

 

 

 

Finto is a comprehensive service that provides thesaurus and 
ontologies for a variety of policy domains 
 

de facto in 
Finland 

Ontology and 
Controlled 
Vocabulary 
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5. OPEN DATASETS AND APIS IN SCOPE FOR THE “BIG DATA TEST 

INFRASTRUCTURE” 

This section describes an evaluation model for open datasets whose goal is to assess the quality of 

both datasets and, in part, the associated APIs. The model specifies a set of criteria that are 

additionally divided in sub-criteria to which it is assigned a score. The scoring model discussed in 

this section was defined in order to effectively respond to general requirements for the 

construction of a reliable Big Data Test Infrastructure. The evaluation model can be used during the 

development phase of the big data pilots across Europe, when these pilots will be able to 

effectively leverage the availability of an operational European Big Data Test Infrastructure.  

In addition to the evaluation model, this section introduces a sample of open datasets that are 

published with their related APIs, to which the evaluation model has been applied. 
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5.1. DATASET/API QUALITY ASSESSMENT MODEL 

As it was defined for the evaluation model of data ontologies, the open datasets and their associated APIs were firstly framed within a context 

that takes into account both the policy domain and spatial coverage. 

Macro criterion Description and sub-criteria 

 

 Context 

 

This criterion is used to set the context of the dataset. In particular, it identifies the policy domain that can be 

associated with the dataset and the spatial coverage.  

 Policy domain: The policy domain sub-criterion identifies the main data themes used to classify the 

dataset. As in the case of the ontologies, this study makes use of the thirteen (13) Data Themes 

published by the European Union MDR Authority List, and used in DCAT-AP, i.e., the European metadata 

profile for data portals in EU.  

The list of policy domains, and related mapping to the priority topics included in the European 

guidelines on the re-use of the Public Sector Information, is reported In Section 4.1. 

 Spatial Coverage:  this sub-criterion identifies the spatial coverage of the dataset. Specifically, it can be:  

 National: in the case the dataset is published by a central public administration; 

 Local: in the case the dataset is published by a local public administration such as a Region or a 

Municipality; 

 EU & International: in the case the dataset is published by an international or European 

organization. 

 

Once the criteria for the context were set up, the study categorizes a set of core criteria measuring the degree of maturity and quality of the 
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open datasets and their associated APIs.  Table 4 lists these criteria. 

 

Table 4 - Quality evaluation model for open datasets and associated APIs 

Macro criterion Description and sub-criteria 

 

 

 

 

Dataset Technical 
Maturity  

 
 
 
 
 
 
 
 
 

This criterion is used to assess the technical maturity of the dataset. To this end, it considers the format in which the 

data is made available, the type of API associated with the dataset, and the maturity of the presence of APIs 

associated with the dataset. 

The technical maturity criterion consists of the following sub criteria: 

 openness rating:  this criterion is used to assess the level of openness (how well the dataset is made open) 

and thus its ease of reuse.  It is based on the well-known five-star openness schema proposed by the inventor 

of the World Wide Web Tim-Berners Lee13. Therefore, the criterion is further divided in: 

o unstructured data: such as PDF or other types of documents written in natural languages. Datasets 

falling into this category are assigned the score of 0. This choice is motivated by the low level of 

openness that this category can provide and the consequent high manual effort still required for data 

processing.  

o structured data but proprietary format: this category comprises structured data with an associated 

open license but made available in a proprietary format such as Excel. Datasets falling into this 

category are assigned a score of 0. This choice is motivated by the need to promote the use of open 

formats, which is a necessary condition of the open data definition. 

o structured data in open format: this category includes structured data published in an open format 

                                                      

13 http://5stardata.info/en/ 
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Macro criterion Description and sub-criteria 

 
 
 
 
 
 
 
 
 
 

 
 
 

Dataset Technical 
Maturity  

 
 
 
 
 
 
 
 

such as CSV, XML, JSON, etc. with an open license. Datasets falling into this category are assigned the 

score of 0.8: these datasets fully meet the open data conditions; however, they cannot be considered 

fully interoperable and natively linkable with other data available on the web. 

o linkable Data (use of URI through RDF): this category encompasses data published in an open and 

standard format, and natively linkable to other data. In particular, the datasets of this category are 

expressed using the RDF web standard and are potentially linkable (even if not linked yet) to others of 

the web of data via URIs (Uniform Resource Identifier). Datasets falling into this category are assigned 

the score of 0.9 since they fully (i) meet the openness conditions, (ii) are interoperable with others in 

the web; (iii) are natively linkable. 

o Linked Data - Data modelled using RDF and linked to data of the Web of Data: this category 

incorporates data that is associated with an open license, made available using the RDF web standard 

and linked, through constructs of the RDF data model, to other data published in the Web of Data. 

Since the datasets of this category represent the maximum level of interoperability that can be 

achieved in the five-star openness rating, datasets falling into this category are assigned the score of 

1. 

 APIs availability and readiness: This criterion is used to evaluate the maturity of the presence of API 

associated with the dataset. With API we mean both SPARQL endpoints that are available to serve SPARQL 

queries on the data, and any other APIs for directly interrogating the data. The presence of API can be 

documented in different ways: 

o  a simple web page that describes how to use the API to query the dataset; 
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Macro criterion Description and sub-criteria 

 
 
 
 
 
 
 

 
 

Dataset Technical 
Maturity  

 
 
 
 
 
 
 
 
 
 
 
 

o a proper API playground which can be used to directly invoke the API and visualize the output it 

returns (typically expressed in JSON). 

In each case, the score model assigns 0 if the datasets do not show either the simple web page or the API 

playground and 1 in contrast. 

 type of API: this criteria is used in relationship with the previously one; it allows one to evaluate which type of 

API is associated with the dataset. We distinguish between two different and general paradigms: ROA – 

Resource Oriented Architecture; that is, a structural design based on the core concept of resource (any entity 

clearly identified by a uniform resource identifier), and SOA – Service Oriented Architecture; that is a 

structural approach based on the core concept of service.  

In the context of these two paradigms we can identify: 

o API REST: an application programming interface that, based on web standards, allows one to invoke 

specific operations on resources. In particular, invocations are done using the HTTP protocol: GET to 

retrieve a resource; PUT to update the state of a resource, POST to create the resource; and DELETE to 

remove the resource.  Among APIs Rest, it is worth mentioning queries based on the SPARQL protocol 

invoked over SPARQL endpoints, typically made available in the presence of Linked Open Data; 

o geospatial web services The Open Geospatial Consortium (OGC) web services standards define a set 

of protocols that can be used to query geospatial data. Examples encountered in the context of this 

study are CSW (Catalog Service for the Web) and WMS (Web Map Service interface standard). OGC 

Web service standards were defined before the spreading of the REST paradigm and do not specify 

API design, but protocols that specify requirements for APIs. However, some of these protocols share 
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Macro criterion Description and sub-criteria 

Dataset Technical 
Maturity 

 

the same principles of the REST paradigm.  

In this study we treat geospatial APIs apart since a considerable amount of datasets, even open, are 

geospatial and can be queried using the aforementioned protocols.  Their importance in the scope of 

the Big Data field deserves thus a special attention. 

o Web services: in this case, invocations to the data are done using standards of the Web Services stack 

like SOAP, WSDL and XML-Remote Procedure Calls.  

 

 

Dataset Quality and 

Readiness 

 
 
 
 
 
 
 
 

This general criterion allows one to assess the data/metadata quality and readiness for the (re)use of the dataset. 

The quality and readiness criterion consists of the following sub criteria: 

 data model: this criterion aims at assessing the presence of data model/controlled vocabularies/ontologies 

associated with the dataset. The evaluation model is defined such that, for this criterion, the following scores 

are assigned: 

o 0 if the datasets are not accompanied with neither controlled vocabularies or code lists or specific 

data models; 

o 0.5 if datasets are somehow bound to the use of either controlled vocabularies or code lists, but no 

proper ontology is used; 

o 0.8 if the datasets are described by a record track (a list of fields) but no proper ontology is used; 

o 1 if the datasets are compliant with ontologies and make use of controlled vocabularies/code lists. 

 data quality: this criterion aims at evaluating the quality of the dataset. For the purpose of this study, only 

the timeliness quality characteristics, as defined by the ISO/IEC standard 25012, is considered. In particular, 
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Macro criterion Description and sub-criteria 

 
 
 

 

Dataset Quality and 

Readiness 

 

the following scores are assigned in order to evaluate the timeliness of datasets. Please note that, to assess 

the timeliness two metadata associated with the dataset are used; namely, the “modified” and 

“accrualPeriodicity” metadata. The “modified” metadata represents the most recent date on which the 

dataset was changed or modified. The “accrualPeriodicity” metadata is the frequency at which the dataset is 

updated.  

Based on these elements, the scores are: 

o 0 if the dataset is not up-to-date. This means that the “modified” metadata is not aligned with the 

“accrualPeriodicity” metadata. 0 is also assigned when one between "modified" and 

"accrualPeriodicity" is not available and thus there are not sufficient metadata to determine whether 

the dataset is up-to-date or not; 

o 0.5 if the dataset has an irregular or unknown  "accrualPeriodicity" The evaluation of this criterion in 

this study entails checking whether the modified metadata indicates that the last modification was 

performed less than a year ago (with respect to the current date); 

o 1 if the dataset is up-to-date. This means that, with respect to the current date, the “modified” 

metadata is within the time interval expressed by the "accrualPeriodicity". 

 metadata quality: this criterion evaluates the quality of the metadata associated with the dataset. In this 

study, we assess the quality by considering: 

o The conformance to the European metadata application profile DCAT-AP:  in this case the model 

assigns the score of 0 if the dataset does not come with the mandatory metadata foreseen in DCAT-

AP, the score of 0.5 if the dataset is provided with half of the DCAT-AP mandatory metadata + 1, and 
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Macro criterion Description and sub-criteria 

the score of 1 if the dataset exhibits all the DCAT-AP mandatory metadata. 

o Timeliness (metadata up-to-date): the evaluation model defines and assigns the scores in the 

following way: the score of 0 if the last modification of the metadata was performed less than a year 

ago (with respect to the current date) or if it is not possible to understand whether the metadata is 

up-to-date; the score of 1 if the metadata is up-to-date; that is, with respect to the current date, the 

last modification of the metadata is within the year. 

 

Dataset Impact 

 

 

This general criterion is used to assess a preliminary degree of impact of the published dataset by looking at the 

usage statistics. To this end, some statistics are taken into account in the evaluation model in order to trace the 

interest around the dataset. These statistics are provided in specific cases by the available open data catalogues and 

portals. The statistics used in the evaluation model are: 

 the number of views. In this case the score of 0 is assigned to the dataset if the number of views is lower than 

or equal to 10 or if this statistic is not available at the monitoring time; the score of 0.3 is assigned to the 

dataset if the number of views is greater than 10 and lower than 100 at the monitoring time; the score of 0.5 

is assigned if the number of views is greater than 100 and lower than or equal to 500 at the monitoring time; 

the score of 0.8 is attributed to the dataset if the number of views is greater than 500 and lower than or 

equal to 1000 at the monitoring time; and finally, the score of 1 is assigned to the dataset if the number of 

views is greater than 1000 at the monitoring time. 

 the number of downloads of the dataset: in this case the scoring model is equivalent to the scoring adopted 

for the number of views. 
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Once defined all the macro-criteria and their sub-criteria associated with scores, as previously 

described, the scoring model for open datasets assigns weights to each sub-criteria in order to 

determine which criterion has a higher impact on the overall score.  

In the proposed scoring model, weights of equal value are assigned to the identified sub-criteria; in 

percentage they count 11%14 . However, if we consider the three main macro-criteria, they weigh 

differently according to the number of sub-criteria that contribute to their creation. To this end, 

since the “quality and readiness” is one of the most important elements for evaluating the 

goodness of open datasets to be effectively re-used in a possible Big Data Test Infrastructure, more 

elements (or metrics) were specified for characterizing this criterion, thus resulting in a higher 

weight of it in the overall score. 

As far as the impact is concerned, this criterion can be of utmost importance in a big data context, 

since it provides an insight of how much the open dataset is re-used. The two metrics that have 

been chosen to determine the impact are widely used, and an increasing number of open data 

catalogues provide this information for each dataset. However, it has to be highlighted that these 

metrics are not sufficient to measure the actual re-use of a dataset; rather they can be an indicator 

of the possible interest of users in specific datasets. 

Figure 6 shows the weights that have been assigned to the sub-criteria, and how these contribute 

to the general weights for each macro-criterion.  

                                                      

14 Percentages may not add up to 100%, as they are rounded to the nearest percent. 
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Figure 6 - Weights for open datasets evaluation model 

 

The weights were firstly defined with a qualitative approach based on the experience and then fine-

tuned through empirical experimentations. This model has been used to assess a sample of open 

datasets that are published with their related APIs, as described in section 5.3. 

5.2. ANALYSIS OF DATASETS AND APIS  

Based on the evaluation model described in the previous section, an analysis of datasets and APIs 

has been carried out. This section describes the main results of this analysis taking into account the 

data sources in scope for the Big Data Test Infrastructure. 

Moreover, the section provides the list of open datasets forming a sample used to assess how to 

apply the proposed evaluation model. 
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5.2.1. DATA SOURCE “EUROPEAN DATA PORTAL” 

Data source name Description Types of API 

 

Catalogue of metadata 
describing public data (open 
data and not open data) 
available from EU Member 
States, EU countries and 
other EU institutions. 

 
APIs REST 

 
 

SPARQL-based queries 

 
 

Geospatial query protocols 

 
Web services  

 
Notes 

The European data portal is a catalogue of metadata that documents the variety of open, and not 
necessarily open, datasets across Europe. As such, it does not properly provide itself APIs for the 
data. Rather, it provides SPARQL queries and API REST functionalities over the catalogue of 
metadata it collects from the different data sources across Europe. The datasets documented in 
the catalogue are associated with every type of APIs being analysed in the context of our study 
(this indicates the column “Type of APIs”. The European data portal was the primary source of the 
study for the selection of the sample of open datasets (see Section 5.3) to which applying the 
proposed evaluation model. 

 

5.2.2. DATA SOURCE: EU OPEN DATA PORTAL 

Data source name Description Types of API 

 
 

 

Catalogue of metadata 
describing open data 
published by different 
institutions and bodies of the 
European Union (e.g., 
Eurostat, Publication Office, 
the different DG Units, 
European Environment 
Agency, European Banking 
Authority, etc.) 

 
APIs REST 

 
 

SPARQL-based queries 
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Notes 

The European Union open data portal is, as in the previous case, a catalogue of metadata that 
documents the variety of open datasets across institutions and bodies of the European Union. As 
such, it does not properly provide itself APIs for the data it documents. Rather, it provides SPARQL 
queries and API REST functionalities over the catalogue of metadata it collects. The datasets 
documented in the EU Open data portal may be associated with specific types of APIs that have 
been analysed in the context of this study. To the best of our knowledge, the APIs categories 
available through this catalogue are mainly APIs Rest and SPARQL-based queries, as reported 
above. 

 

5.2.3. DATA SOURCE: NATIONAL AND INTERNATIONAL OPEN APIS 

NATIONAL SOURCES. In the following, we report an assessment of the different types of APIs available 

from both the national open data catalogues of a set of EU Member States and innovative 

initiatives such as the English, French and Finnish APIs national catalogues (there are some 

countries such Italy that are currently planning the overall implementation of a national API 

catalogues and a public data portal were all datasets are associated with the related APIs Rest). All 

the references to the open data catalogues were obtained through the European Data Portal.  

It is worth highlighting that national open data catalogues are mostly catalogues of metadata that 

describe data owned and managed by single local organizations. To this end, the assessment 

evaluated the presence of APIs for the metadata and the types of APIs that are associated with the 

data itself, when these latter are explicitly reported.  

EU Member State Data source type Types of API 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Austria 

Bulgaria 

Cyprus 

Czech Republic 

Denmark 

Estonia 

Germany 

Greece 

Hungary 

Latvia 

Lithuania 

Sweden 

Open data catalogues 
And Geo-portals 

They do not expose an API catalogue for the 
documented data; however some documented datasets 
are associated with: 

 Geospatial query protocols 

 
In particular, there are some countries in which 
geospatial data are presented as a separate category 
(Cyprus) or own, at the time of this writing and 
according to the catalogues exposed in the European 
Data Portal, only geo-portals (e.g., Czech Republic, 
Denmark, Hungary, Latvia, and Lithuania). 



Specific Contract 406 - D01.1 Study on interoperable data ontologies and data exchange APIs 

Date: 11/07/2017 Doc. Version:1.0 53 / 65 

EU Member State Data source type Types of API 

 Belgium Open data catalogue 

It does not expose an API catalogue for the documented 
data; however they provide APIs for the metadata in  

 SPARQL-based queries 

                                               
and most of the documented data are associated with   

 Geospatial query protocols 

                              

 Finland 

Open Data Catalogue 
API catalogue 

And Ontology & Controlled 
Vocabulary Catalogue 

It has a national API catalogue15 where APIs are 

 APIs REST  

                             
The same type of APIs is used to query the registry of 
ontologies and vocabularies Finland makes available as 
previously reported.  
Moreover, the data documented in the Open Data 
Catalogue are associated with: 

 Geospatial query protocols 

                                               
 SPARQL-based queries 

                                               

 France 

Open Data Catalogue 
Geo-Portal 

and 
API catalogue 

It has a national API catalogue16 where APIs are 

 APIs REST  

                              
It has a geo-portal where there are 

 Geospatial query protocols 

                                               
Some datasets of the open data catalogue are Linked 
Open Data; in a very few cases there exist also: 

 SPARQL-based queries 

                                               

                                                      

15 https://liityntakatalogi.suomi.fi/en_GB/ 

16 https://api.gouv.fr/ 
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EU Member State Data source type Types of API 

 Italy 
Open Data Catalogue 
And Geo-catalogue 

The open data catalogue exposes APIs for getting the 
overall list of metadata. These APIs are: 

 APIs REST  

                             
Some datasets that are documented in the catalogue 
are Linked Open Data and can be queried via: 

 SPARQL-based queries 

                                               
It owns a national catalogue of geospatial metadata 
where data can be also obtained via: 

 Geospatial query protocols 

                                               
There are plans, recently approved by the Italian 
government17, for the construction of a national API 
catalogue, and a new data portal (evolution of the 
current open data catalogue portal) that will include 
APIs REST for the various datasets. 

 Ireland Open Data Catalogue 

It exposes APIs for the metadata that are: 

 APIs REST  

                             
and some of the datasets included in the catalogue are 
associated with the same type of APIs. These datasets 
are highlighted with proper filters. 
There is also a large number of datasets that expose 
APIs Rest for the geospatial data that are marked in the 
catalogue as ESRI API Rest. 
 

 
 

 
 

 

Luxemburg 

The Netherlands 

Poland 

Open Data Catalogue 

 
They expose APIs for the metadata that are  

 APIs REST  

                             
and some of the datasets included in the catalogue are 
associated with the same type of APIs (in the case of 
Poland datasets with APIs are highlighted with specific 
filters). There is also geospatial data associated with: 

 Geospatial query protocols 

                                               
 

                                                      

17 [ITA] https://pianotriennale-ict.italia.it/ 
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EU Member State Data source type Types of API 

 Spain Open Data Catalogue 

It exposes its catalogue of metadata with: 

 APIs REST  

                             
 

 SPARQL-based queries 

                                               
Within the catalogue, datasets are associated with.  

 Geospatial query protocols 

                                               
 SPARQL-based queries 

                                               
 

 APIs REST  

                             
 

 United Kindgom Open data Catalogue 

It exposes its catalogue of metadata with: 

 APIs REST  

                             
 
Within the open data catalogue, UK exposes a specific 
section entitled “Data API”18 that shows datasets 
associated with: 

 APIs REST  

                             
In addition, the catalogue includes datasets associated 
with: 

 SPARQL-based queries 

                                               
 

 Geospatial query protocols 

                                               
 

                                                      

18 https://data.gov.uk/retiring-data-api 
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INTERNATIONAL INITIATIVES. In the study, some international initiatives were investigated. In the 

following we report the most significant ones with respect to the availability of APIs associated with 

open datasets. 

Data source name Description Types of API 

 India National data portal 

There is a specific section of the national data portal 
dedicated to the APIs19. The section provides a list of 
datasets that are associated with: 

 APIs REST  

                             
 

 Singapore Open data portal 

The datasets20 are associated with  

 APIs REST  

                             
 

 USA National open data portal 

Besides providing APIs Rest access to their national 
catalogue of datasets, USA offers a specific APIs catalogue 
of the government21. In there APIs are mainly: 

 APIs REST  

                             
 Web services  

       
 

USA also has datasets that are associated with  

 SPARQL-based queries 

                                               
Finally, the geospatial data is identified as a specific 
category of data separated by the non-geospatial data. In 
this case, the datasets are associated with  

 Geospatial query protocols 

                                               
including ESRI APIs Rest as in the case of Ireland 

 

  

                                                      

19 https://data.gov.in/catalogs/is_api/1 

20 https://data.gov.sg/ 

21 https://api-all-the-x.18f.gov/ 
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5.2.4. DATA SOURCE: SOCIAL MEDIA 

This section describes briefly the two main data sources related to social media - Twitter and 

Facebook – as listed in the two following tables: 

Data source name Description 

 

 REST APIs: the REST APIs provides programmatic access to read 
and write Twitter data. Author a new Tweet, read author profile 
and follower data, and more. The REST API identifies Twitter 
applications and users using OAuth; responses are available in 
JSON.  

 Streaming APIs: the Streaming APIs continuously deliver new 
responses to REST API queries over a long-lived HTTP connection. 
Receive updates on the latest Tweets matching a search query, 
stay in sync with user profile updates, and more. These APIs are 
not rate-limited as the REST APIs but users can aces only 1% of 
the tweets for free (distributed uniformly for statistical studies). 

Notes 

Historical data and 100% streaming - Gnip is Twitter’s enterprise API platform that provides 
commercial-grade access to the real-time and historical Twitter data since 2006. 

 

Data source name Description 

 

 Graph API - the Graph API is the primary way to get data out of, 
and put data into, Facebook's platform. It's a low-level HTTP-
based API that can be used to programmatically query data, post 
new stories, manage ads, upload photos, and perform a variety of 
other tasks that an app might implement. The Graph API is the 
core of Facebook Platform and presents a simple, consistent view 
of the Facebook social graph, uniformly representing objects in 
the graph (e.g., people, photos, events, and pages) and the 
connections between them (e.g., friend relationships, shared 
content, and photo tags). 

 Public Feed API - the Public Feed API provides a stream of user 
status updates and page status updates as they are posted to 
Facebook. 

Notes 

The Facebook Platform is the term used to describe the set of services, tools, and products provided 
by the social networking service Facebook for third-party developers to create their own applications 
and services that access data in Facebook, Graph API and Public Feed API included. 
The current Facebook Platform was launched in 2010. The platform offers a set of programming 
interfaces and tools which enable developers to integrate with the open "social graph" of personal 
relations and other things like songs, places, and Facebook pages. Applications on facebook.com, 
external websites, and devices are all allowed to access the graph. 
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5.3.  EVALUATION MODEL APPLICABILITY TO AN OPEN DATASETS SAMPLE 

Table 5 lists the open datasets that were selected as a sample example to which applying the evaluation model described in the previous 

subsection. In Annexes 7, the application of the evaluation model these datasets is presented in detail. 

Table 5 - Open datasets sample with their associated APIs 

Title 
Member 

State 
Policy 

Domain 
Description 

Spatial 
Coverage 

Type of 
API 

Dataset scoring 

Technical 
maturity 

Readiness Impact Total 

National 
Public 
Transport 
Access Nodes 
(NaPTAN) 

UK 

 

Transport 

 

NaPTAN is the national system for uniquely 
identifying points of access to public transport 
in England, Scotland and Wales. Management 
of NaPTAN and NPTG (localities data) moved to 
a new system in May. Please report any issues 
not shown below by clicking the envelope 
button on this page. If you need to download 
only selected NaPTAN areas, not the full 
national set, go to 
http://naptan.app.dft.gov.uk/datarequest/help 

National 
(ROA)-API 

Rest 
93% 70% 15% 66% 

Planned road 
works on the 
HE road 
network 

UK 

 

Transport 

 

This dataset provides information on planned 
roadworks carried out on the Highways Agency 
network. Roadworks listed cover the period up 
to 15 days in advance from the date of 
publication. It should be taken as a general 
indication of what is planned but individual 
closures could change right up to point of ‘go 
live’. It is not to be considered as ‘real time’ 
information. 

National 
(ROA) – 
API Rest 

93% 38% 10% 50% 

National 
Charge Point 
Registry 

UK 

 

Transport 

 

A real-time view of Publicly Accessible PiV 
(plugged-in vehicle) Charge Points within the 
UK. National 

(ROA) – 
API Rest 

93% 63% 10% 61% 
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Title 
Member 

State 
Policy 

Domain 
Description 

Spatial 
Coverage 

Type of 
API 

Dataset scoring 

Technical 
maturity 

Readiness Impact Total 

Traffic 
accidents 

Spain

 

Transport 

 

Information regarding the accidents happened 
in Saragossa with possibility of consultation by 
type of accident and type of vehicle affected Regional 

(ROA) – 
API Rest 

67% 50% 0% 44% 

FCO Online 
travel advice 
 

UK 

 

Transport 

 

Foreign & Commonwealth Office (FCO) travel 
advice for you to re-use in your own 
applications, widgets and content. It contains 
current advice for UK travellers to specific 
countries, detailing topical issues, potential 
dangers. 

EU & 
International 

(SOA) – 
Atom 
Feed 

60% 38% 10% 39% 

GP practices 
and surgeries 

UK 

 
 

Health 

 

Name, address and contact details for GP 
branches in England This file contains a list of 
active GP branches. The data is aligned with 
ODS GP data so the identifier is the ODS code 
for the main GP branch. In cases where 
practices have more than one branch, the 
same ODS code is used to represent each 
branch. The IsEPSEnabled column indicates 
where an electronic prescription service is 
available at the branch. 

National 
(ROA) – 
API Rest 

93% 13% 0% 37% 

Hospitals 

UK 

 
 

Health 

 

This report contains information about 
hospitals in England. NHS Choices considers 
hospitals as locations that provide 
predominantly inpatient services. 

National 
(ROA)-API 

rest 
93% 13% 10% 39% 

Public Health 
Centres in the 
Basque 
Country 
 

Spain 

 

Health 

 

The data includes, but it is not limited to, 
address, contact details, timetables and GPS 
coordinates of public Health Centres in the 
Basque Region 

Regional 
(ROA) – 
API rest 

60% 25% 0% 31% 

Drugs 
France 

 

Health 

 

Public national database of drugs 
 National 

ROA- API 
Rest 

93% 38% 15% 51% 
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Title 
Member 

State 
Policy 

Domain 
Description 

Spatial 
Coverage 

Type of 
API 

Dataset scoring 

Technical 
maturity 

Readiness Impact Total 

EU quality 
schemes for 
agricultural 
and food 
products 
PDO/PGI 

Italy 

 

Agriculture, 
Fisheries, 

forestry and 
food 

 

The dataset includes the data defined in policy 
documents (or product specifications) of 
quality schemes for agricultural and food 
products – i.e., PDO (Protected Designation of 
Origin) and PGI (Protected Geographical 
Indication).  The data is about raw material, 
physical, chemical and organoleptic 
characteristics as well as production locations 
of Umbrian's agricultural products. 

Regional 
(ROA) – 
SPARQL 
query 

67% 38% 0% 39% 

Register of 
agricultural 
parcels 

Estonia 

 

Agriculture, 
Fisheries, 

forestry and 
food 

 

The purpose of maintaining the register of 
agricultural parcels is to provide public 
information about the boundaries, the 
unique numerical code, area and 
characteristics of the agricultural parcels 
to the applicants for the area-specific rural 
development plans and direct payments. 
The chief processor of the register is the 
Ministry of Agriculture and the authorized 
processor is the Agricultural Registers and 
Information Office (ARIB). 

National 
Geospatial 

APIs 
27% 0% 0% 9% 

Wpm19 

Ireland 

 
 

Economy & 
Finance 

 

wholesale price index (excl VAT) for energy 
products (base 2010 = 100 rescaled from base 
2005 = 100) by type of energy and month 
 

National 
(ROA) – 
API Rest 

27% 0% 0% 9% 

Schools 
UK 

 

Education, 
Culture and 

Sport 

 

Linked Data details of all schools in Surrey, 
with reference information on location, 
address, type, status and age ranges 
served. 

Regional 
(ROA) – 
SPARQL 
query 

67% 0% 0% 22% 
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Title 
Member 

State 
Policy 

Domain 
Description 

Spatial 
Coverage 

Type of 
API 

Dataset scoring 

Technical 
maturity 

Readiness Impact Total 

Public 
libraries of the 
Basque 
Country 

Spain

 

Education, 
Culture and 

Sport 

 

Public libraries of Euskadi. The data 
includes the address, contact details and 
schedules. Regional 

(ROA) – 
API rest 

60% 25% 0% 31% 

Libraries, 
archives 
conservatories 
and provincial 
scope 
Museums of 
Reggio Emilia 

Italy 

 

Education, 
Culture and 

Sport 

 

The dataset contains information on local 
government libraries, the Conservatives of 
the historical archives of local government 
and of local interest and the museums on 
the Reggio Emilia provincial territory. 

Regional 
(ROA) – 
SPARQL 
query 

33% 63% 0% 39% 

Mapping of 
judicial 
districts 
 

Spain

 

Justice, 
Legal system 

and public 
safety 

 

The cartographic information 
incorporating visual facilitates access to 
the Demarcación Judicial at three levels: of 
the Autonomous Communities, provincial 
or Partido Judicial. In particular, the 
documentation party-to-party offers, in 
addition to the graphic representation of 
the jurisdiction concerned, additional 
information on the essential aspects of the 
Partido Judicial: number of municipalities 
falling within their jurisdiction, number of 
units in operation, population and surface 
area. 

National 
(ROA) – 
API rest 

27% 25% 0% 20% 

Map of 
Zaragoza 
 

Spain 

 

Regions & 
Cities 

 

Application that allows users to get the 
geographical location of addresses on a 
map of the city of Zaragoza. 
 

Regional 

(ROA) – 
SPARQL 

query and 
SOA 

100% 50% 0% 56% 
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Title 
Member 

State 
Policy 

Domain 
Description 

Spatial 
Coverage 

Type of 
API 

Dataset scoring 

Technical 
maturity 

Readiness Impact Total 

Base Register 
of Addresses – 
BAN (Base 
Address 
Nationale) 

France 

 

Regions & 
Cities 

 

The National Base Register of Addresses is 
a database that aims to reference all 
addresses in the French territory. It 
contains the geographical position of more 
than 25 million addresses. 

National 
ROA – API 

Rest 
93% 75% 30% 71% 

WMS 
potentiekaart 
heat 
 

The 
Netherlands 

 
 

Environment 

 

This layer shows the location of industry, 
their energy demand and CO 2 emissions 
for estimating the potential use of waste 
heat. 

National 
Geospatial 

APIs 
33% 0% 0% 11% 
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6. CONCLUSIONS  

In this document we presented the main results of the study that was conducted in order to: 

 evaluate a set of ontologies, possibly standard or standard de facto or developed by 

European institutions and public administrations; 

 propose an evaluation model, including a scoring model, for open datasets that is able to 

assess  (i) their openness degree; (ii) their quality, (iii) their technical maturity and  (iii) their 

types of APIs; 

 analyse the APIs of specific European initiatives (e.g., European Data Portal, EU Open Data 

Portal) and of national solutions employed to document open datasets and APIs themselves.  

 

From the analysis we can drawn the following main conclusions. 

As far as the data ontologies are concerned, the actions carried out at European level for semantic 

interoperability, with the definition in ISA and ISA2 of the Core Vocabularies, have been significant 

boosts for the development of analogous initiatives at Member States level.  This is especially true 

for those ontologies that this study called Meta-Layer ontologies. Among them, the definition of the 

application profile for data portals DCAT-AP, based on the Web standard ontology DCAT, has been 

widely adopted at national level. Some Member States also defined local extensions (e.g., Belgium, 

Norway, Italy, Germany), in certain cases published as formal ontologies (as in the case of Italy22).  

Similarly to these actions, countries like Belgium are operating in order to provide extensions of the 

Core Vocabularies in comprehensive frameworks. Other countries such as Finland are organized so 

that to offer catalogues of ontologies and controlled vocabularies, others are planning to do so as in 

the case of Italy. 

In general, there is a concrete set of ontologies that this study analysed that can be considered for 

the Big Data Test Infrastructure, especially those ontologies and controlled vocabularies that are 

standard and kept up-to-date as a result of a specific maintenance process. 

 

As far as the open datasets and APIs are concerned, it is worth noticing that the availability of open 

data is increasing across Europe. Most of the open datasets are available for bulk download; only a 

smaller percentage, compared to the overall available datasets, is published with associated APIs. 

                                                      

22 http://dati.gov.it/onto/dcatapit 
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From this perspective, it emerges that international initiatives investigated in this study are more 

mature. Nevertheless, it turns out that European countries are starting posing more attention on 

this important aspect that becomes crucial in a set up of a big data environment. Countries like UK 

and Finland are creating so-called APIs REST catalogues, other countries such as Ireland, Spain are 

emphasizing the presence of datasets exposing APIs REST by providing filters that allow one to 

clearly identify them. There is also some country like Italy that is planning, within 2017, to build a 

national APIs REST catalogue, and to expose a large set of open datasets with associated APIs REST. 

With the wider adoption of the Linked Open Data paradigm in the public sector, also the availability 

of APIs REST intended as SPARQL queries is increasing. 

In this scenario, it is finally worth highlighting the role of geospatial data that are of utmost 

importance for the construction of the Big Data Test Infrastructure. Historically, geospatial are 

treated apart, since their management is governed by precise regulations (e.g., the INSPIRE 

Directive) and standards developed over time (e.g., ISO 19115, OGC Web services standards). Thus, 

geospatial data are typically included in geo-portals that expose geospatial-based APIs, allowing 

one to query and obtain them in bulk. In this sense, some countries like Hungary, Latvia and 

Lithuania provide only references to their geo-portals where geospatial data and the associated 

query protocols can be found and used. 
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7. ANNEX 

 Annex 1 – EXCEL file which include the following sheets: 

 Data source list 

 List of ontologies  

 API evaluation criteria 

 List of datasets with APIs 

 Ontologies graph 


