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EXECUTIVE SUMMARY 

With a development of geo-information technologies, the use of Geo-services services i.e. the services based 

on geo-information and geo-inputs is becoming more fascinating and more frequent. These services are being 

used not only by specialists in geomatics and geo-scientists but also by experts from other fields with some 

knowledge of geo-information science, as well as by the non-expert users and citizens. These various 

typologies of consumers can be classified into two large domains of professional and non-professional users. 

However, the scenario of possible uses, of users themselves and of their requirements is much more complex.  

ENERGIC OD addresses these aspects through Work Package 4 in the framework of a “redistribution of 

Geospatial Open Data to user communities” and with aim to thoroughly analyze the requirements and 

specifications necessary for a successful uptake of VH approach (WP5) and its full exploitation during the next 

phases of ENERGIC OD application development (WP6). Deliverable 4.2 is a “Report on the most relevant 

fields of application and user needs, strictly related to innovative applications, services and semantic 

content to be implemented”, and it regards the work carried out in two tasks of Work Package 4, specifically 

T4.3 “User needs and thematic fields of applications” and T4.4 “Applications and services: requirements and 

specifications”.  

The main objective of this report was hence (1) to analyze the user needs, user communities and thematic 

fields of application and (2) to identify the derived technical requirements and specifications relative to the 

Open Data to be brokered by the VH, via the innovative Applications and Services to be set up: as a 

consequence these two aspects are investigated as strictly related one to the other. 

The results of this deliverable were built up on the work done in:  

 WP2 that has supplied WP4 a list of relevant standards used to access to geographic information and 

Open Data used in the reviewed projects, together with other best practices that may serve as input to 

requirements and specifications of the Virtual Hubs;   

 WP3 that has defined and elaborated the concept of Open Data (OD) and G-OD and their 

accessibility;  

 WP5 that has set the scene for VH and National VHs and hence the future technical requirements for 

the applications (system requirements);  

 WP6 with a thorough the description of application requirements (DEL6.1) from users intended as 

developers of the applications; 

 WP7 that has provided the base for ENERGIC OD user and consumer definition. 

In that perspective WP4 supplies valuable inputs to all ENERGIC OD work packages with the results and 

conclusions of DEL 4.1. In particular, the inputs will be of value to:  

 WP3 for the elaborated profiles of users, their requirements and thematic fields of interest for policy 

makers and stakeholders that could benefit from the ENERGIC OD catalogue of existing operational 

and planned GI platforms and initiatives; 

 WP5 for the lists of specific technological requirements on application development with focus on 

Virtual Hub data access, data discovery, semantic services and taxonomies; 

 WP6 for definition of technological and NON-technological requirements: together with further 

specifications on the relationship between the application itself and the VH, DEL4.2 tries to provide 

developers with a bigger picture regarding the data providers of data and especially Open Data for 

their applications, regarding the users (consumers) of their applications intended as services and 

regarding the thematic fields that applications can bring real benefit to; 

 WP7 for the information on an elaborated scenario of users, their needs and the broad list of thematic 

fields of applications that need or could benefit from G-OD, so as to successfully target the 

communication and dissemination activities of ENERGIC OD; 

 WP8 for a thorough elaboration of benefit areas for consumers, thematic fields and possible impact on 

public policies that can give some first inputs towards the proof of concept and the added value of the 

ENERGIC OD project also from the economic aspect. 
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NON-Technical 

Requirements 

 

Geospatial 

Open Data 

Thematic Fields 

of Applications 

 

Application  

and Services 

 

User Needs 

1  INTRODUCTION AND SCOPE 

Deliverable 4.2 is the “Report on the most relevant fields of application and user needs, strictly related to 

innovative applications, services and semantic content to be implemented”, and it regards the work carried out 

in two tasks of Work Package 4, specifically T4.3 “User needs and thematic fields of applications” and T4.4 

“Applications and services: requirements and specifications”. 

According to the general objective of the ENERGIC OD proposal, ‘Redistributing Geospatial Open Data to 

user communities’, and in line to the DoW the main scope of this Deliverable is, on one side, to analyse the 

user needs, user communities and thematic fields of application and, on the other side, to identify the derived 

technical requirements and specifications relative to the Open Data to be brokered by the VH, by means of the 

innovative Applications and Services to be set up: as a consequence these two aspects are strictly related one 

to the other. 

A “pull and push scenario” concept analyses these relations, within a European framework. In other words the 

value chain between Open Data, user needs, user communities, and thematic fields of applications: the 

relationship between the technical aspects and social implications has been clarified in order to derive series 

of technical and NON-technical requirements. Bringing together the different target groups and large groups of 

single users with the technical and NON-technical requirements will promote a synergy of data providers and 

data users, contributing to improve the expected impact on the main thematic fields covered by the Pilot 

Applications.  

 

 

 

Figure 1. The relation between requirements (technical and NON-technical), user needs and related 

thematic field of application 

In order to facilitate the reading of the report, the colours in this document were used as following: light orange 

is used for the technical requirements, light green for the NON-Technical Requirements, light blue for the 

thematic field of application and light green for the User Needs. Light green is a common colour that strictly 

relates the NON-Technical Requirements to the User Needs. The schema in Figure 1 shows the relationship 

between requirements, user needs and 

thematic fields of application.  

The main scope of this document is:  

(i) to identify series of technical and NON-

technical requirements considering these 

related aspects and  

(ii) to tackle leverage/replicability aspects by 

the help of this requirement analysis that will 

be tested by a wide range of innovative Pilot 

Applications implemented within the WP6 

using the National VHs developed in WP5.  

Thematic fields of application, directives and 

expected social benefits have been 

examined in order to analyse the policy 

background inside which the ENERGIC OD 

project has been inserted. In particular, a 

larger framework of the Digital Agenda for 

Figure 2. The iterative process at the base of D4.2 

activities 
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Europe (Europe2020 strategy) was considered. One of the main objectives of this flagship initiative is in fact 

“to deliver sustainable economic and social benefits from a digital market”. For this purpose, a facilitated 

distribution of the Open Data to user communities is considered as a “driver for growth” and it is at the core of 

ENERGIC OD project, translated into a “pull and push” scenario: on one side development of services and 

products is “pulled” by availability of Open Data, on the other this momentum creates a “push” towards new 

innovative applications available on the market..  

To this aim, a survey has been carried out among the partners in order to identify the user needs, fields of 

application and VH technical requirements taking into account the innovative ENERGIC OD applications and 

services to be implemented within the WP6. All APPs were considered in order to enhance the richness of the 

technical and NON-technical requirements covering a wide spectrum of cases. 

The general requirements coming from the VH technology have been integrated using a bottom up process 

starting from the pilot applications, their own user needs and their specific Open Data field of action, in order to 

enrich the range of requirements. In this way a larger multi-variable sample was obtained, covering as many 

future cases as possible. An iterative process is at the base of this Deliverable. This process starts from the 

VH technical requirements progressively involving NON-technical requirements coming from the analysis of 

users’ needs, target user groups and other individual users differently characterized in function of the thematic 

field of application given by the Pilot APPs. 

Graphic summary tables have been used in orange (technical requirements), light green (for NON-technical 

requirements) and blue (thematic fields) so as to improve the readability and usability of this report and of the 

obtained lists of requirement, possibly also by third parties in the future. (Figure 2)  

The chapters were structured as following: Chapter 2 relates to the definition and aims of “Pull and Push 

scenario”, Chapters 3 relates to the user needs and thematic fields of application analysis, Chapter 4 relates to 

the VH technical requirements. Finally, conclusions highlight the main results obtained, critical aspects 

identified by the work and the contribution to WP6 and Pilot applications development.  

Within the project ENERGIC OD, the Work Package 4 acts as a sort of bridge between the analysis phase of 

represented by WP2 and WP3, consisting in the elaboration of an exhaustive study of the existing technology, 

and the elaboration of a survey on the use of Open Data and the design/development phase. This phase 

consist in the elaboration and implementation of 5 National Virtual Hubs (WP5) and the exploitation of these 

VHs to be used by the innovative applications, to be developed in WP6. The aim of WP4 is to analyse, 

capitalize and update, results achieved in the analysis phase, to identify explicit requirements and 

specifications to be addressed during the design/development phase of the project (Figure 3a). Considering 

the relationship exiting between WP4 and the design/development phase (WP5, WP6) it is possible to observe 

a mutual interaction and influence among these WPs (Figure 3b).  

The first observations that influenced definition of a proper collection strategy concern in fact the relationship 

existing among ENERGIC OD Work Packages. To collect the data relevant to the Pilot Applications, two 

surveys were studies and structured having in mind the main purpose of the deliverable that is the list of 

requirements for future application development. The first survey regarded technical aspects targeting 

application developers as first-hand users of VH. The second survey regarded user needs and thematic fields 

of application hence requesting for developers to envisage concrete practical use of their application that could 

bring societal benefits and the needs of the final users, from professionals and decision makers to tourists and 

citizens.  
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a.  b.  

Figure 3. Relationship existing among WP4 and other WPs in ENERGIC OD (a), and the mutual 

interaction existing among WP4-WP5-WP6 (b) 

2 ENERGIC OD PULL AND PUSH SCENARIO: ADDRESSING USER NEEDS AND 
THEMATIC FIELDS OF APPLICATION THROUGH VH TECHNICAL AND NON-
TECHNICAL REQUIREMENTS 

The Digital Agenda for Europe (DAE) is a strategy of the European Union (EU) to ensure that digital 

technologies, including the internet, are used to stimulate Europe's economy and help Europe's citizens and 

businesses to get the most out of these technologies. DAE is the first of the seven flagships initiatives under 

the "Europe 2020" strategy for smart, sustainable and inclusive growth (Figure 4). 

The overall aim of this initiative is “to deliver sustainable economic and social benefits from a digital single 

market based on fast and ultra-fast internet and interoperable applications”. “Digital” is in fact supported by the 

EC as a “driver for growth”. In this framework, one of the aims of “Digital Economy” is to satisfy the 

requirements of Europe's businesses i.e. to provide secure environment, benefits of the big data 

revolution, of cloud computing and cutting-edge technology.  

 

Figure 4. The Digital Agenda identifies where Europe needs to focus its efforts to put this virtuous cycle 

in motion (source European Commission website) 
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Similarly to classic categories, such as human and financial 

resources, the data has become a key asset for the economy and our 

societies. Data in in fact “an innovation currency”
3
 and “essential raw 

material” for numerous innovative products and services “that range 

from decision support system for businesses, location based services 

and car navigation systems to weather forecasts and other “apps” for 

our smartphones”
4
. .  

When it comes to this new “currency” two aspects need to be taken 

into account:  

1) it is extensively collected, produced and financed by 

public administration;  

2) certain data should be freely available for use and re-use – 

Open Data concept.  

In this framework, a European instrument called Directive on the re-

use of public sector information (PSI Directive) provides a common 

legal framework for a European market for government-held data (public sector information).  

ENERGIC OD proposal is located within a challenge framework that tries to connect technology with social 

benefits. The requirements analysis in a larger approach is thus crucial to match this objective. As a 

consequence, the links between the OD availability and usability by 

the users, user needs and derived requirements has been 

investigated within this deliverable. In the conviction that the 

progressive involvement of the citizens at different levels in the OD 

access, can represent a leverage in a growing knowledge economy. 

This implies the need to simplify the process of data access limiting 

existing barriers, reducing time-consuming operations in data 

retrieval and data access procedures, facilitating thus an access by a 

wider range of user through the identification of requirements and 

specifications addressed to this aim.  

For this reason the user needs have been deeper investigated within 

this deliverable, considering different user communities with their 

different requirements and characteristics, ranging from geospatial 

professional world, characterized by a series of standardized 

protocols for data discovery and access, until the volunteered 

information networks, characterized by a low level of data validation 

and standardized protocols. At the same time, the great virtual 

community made of single users, citizen, tourists, identified by the 

pilots, has been widely investigated.  

The important role of reflective innovative and inclusive societies has been focused by the EU strategy for 

“Inclusive reflective society and user needs Europe in a changing world - Inclusive, innovative and reflective 

societies”
5
 (Figure 5). Within this objective, one of the main pillars identified to drive this challenge, the Pillar 

                                                      
3
 Digital Britain Final Report (2009) accessed via 

http://webarchive.nationalarchives.gov.uk/+/http:/www.culture.gov.uk/images/publications/digitalbritain-finalreport-jun09.pdf 
4
 Open data Communication (COM(2011)822) 

5
 Accessed via: 

http://ec.europa.eu/programmes/horizon2020/en/h2020-section/europe-changing-world-inclusive-innovative-and-reflective-
societies 

“Reducing inequalities and social exclusion in Europe (80 million people at risk of poverty, 14 million young people not in 

education, employment or training), overcoming the economic and financial crisis and tackling unemployment (12% in EU 

and above 20% of youth unemployment in 2012) are crucial challenges for the future of Europe. At the same time, there is 

Figure 5. The link between 

technology and pull/push scenario  

tacked by ENERGIC OD 

Figure 6. Europe in a changing world - 

Inclusive, innovative and reflective 

societies (source European 

Commission website) 
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VII “ICT-enabled benefits for EU society” underlines that “Digital technologies have enormous potential to 

benefit our everyday lives and tackle social challenges. The Digital Agenda focuses on ICTs capability to 

reduce energy consumption, support ageing citizens' lives, revolutionises health services and deliver better 

public services. ICTs can also drive forward the digitisation of Europe's cultural heritage providing online 

access for all…”. Thus the core concept is that technologies have to be strictly related to the societies in order 

to guarantee real social benefits a common element that can empower these directives is the circulation of 

Geospatial OD, covering different areas and layers for different purposes. 

This initial study of the EU framework was extremely useful to identify a Pull and Push Scenario (Figure 6) in 

order to focus on different requirements needed to address the general aims and to boost the chain between 

OD sources, and final users in different fields of applications capable to tackle main societal challenges. 

Obviously, the VH Pilot applications in ENERGIC OD represent a sample as a proof of concept of the market 

potential in accessing and exploiting the Geospatial OD.  

 

 

Figure 7. PULL and PUSH scenario relationship between OD distribution to users with expected social benefit 

in different field of application detected by pilot applications 

                                                                                                                                                                          

great potential for Europe through opportunities provided, for example, by new forms of innovation and by the engagement 

of citizens. Supporting inclusive, innovative and reflective societies is a prerequisite for a sustainable European integration. 

EU research and innovation will address social exclusion, discriminations and various forms of inequalities. It will explore 
new forms of innovation and strengthen the evidence base for the Innovation Union, the European Research Area and 
other relevant EU policies. It will promote coherent and effective cooperation with third countries. Finally, it will address the 
issues of memories, identities, tolerance and cultural heritage”. Key future research and innovation actions for 2014 and 
2015 will focus on: 
-New ideas, strategies and governance structures for overcoming the crisis in Europe (resilient economic and monetary 
Union, EU growth agenda, EU social policies, the future of European integration, emerging technologies in the public 
sector). 
-The young generation in an innovative, inclusive and sustainable Europe (job insecurity, youth mobility, adult education, 
social and political engagement of young people, modernisation of public administrations). 
-Reflective societies: transmission of European cultural heritage, uses of the past, 3D modelling for accessing EU cultural 
assets. 
-Europe as a global actor: focusing research and innovation cooperation with third countries, new geopolitical order in the 
Mediterranean, EU eastern partnership and other third countries. 
- New forms of innovation in the public sector, open government, business model innovation, social innovation community, 
ICT for learning and inclusion. 
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The analysis of the requirements and specification is addressed to facilitate each step of the entire chain: the 

analysis of different OD used by pilot applications is addressed to provide a list of requirements, capable to 

attract OD thanks to the network of National VHs.  

 

a.  

b.  

Figure 8. PULL and PUSH scenario: (a) link between ENERGIC OD VH approach and societal benefits; (b) 

the possibility given by the VH to pull OD and push them in a facilitated way to different users and for different 

purposes within Pilot APPs 
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These Hubs represent the engine that provides a “PULL” of the OD with widespread diffusion across time and 

space and with granular heterogeneity, due to different format, reference systems, etc. The network of 

National VHs is also the innovative key technology able to “PUSH” these OD toward the different user 

communities redistributing them to (a) the non-experienced users in the field of GI data and OD concepts but 

sub-consciously in need of OD in their daily life; (b) to the more experienced users, using the users analysis of 

this Report, both in general and with reference to the Pilot Applications. To this aim a number of technical and 

non-technical requirements matching user needs have been identified. ENERGIC-OD challenge of 

redistributing Geospatial OD to user communities, has been analysed by the different application developers, 

identifying different user profiles and related needs. Figure 7 represents an illustration of such approach where 

technological development (Innovative Pilot Applications, VH and Geospatial OD) acts directly on User 

communities guaranteeing social benefits (specific thematic fields of application) – it is a chain with not only 

one direction as all components act to feed the others. For example, Pilots Applications generate future needs 

and market strategies but they are also fed and stimulated by the specific needs of users in specific social 

domains.  

As illustrated by the PUSH and PULL Scenario, personalized user profiles to whom the OD have to be 

pushed, have been identified together with NON-technical requirement in order to cluster the needed OD 

under the different applications, reducing time for such operations with no time spending. Such requirements 

were then translated in a sort of semantic taxonomy with the identification of semantic keys and functionalities 

supported by the VH Discovery and Access Broker (DAB).  

The objective was to help the process of attracting OD and pushing them toward the different user needs in 

the different field of applications through a number of semantic keywords used to cluster different Geospatial 

OD together. This can be achieved by using the Knowledge Base module of the VH architecture, as described 

in D5.1, allowing the use of semantic search based on ontologies, controlled vocabularies, gazetteers and 

others.  

The possibility to insert personalized user profile with keyword capable to cluster the need data can represent 

an important facilitating aspect to non-expert users and a great leverage towards the growing of a knowledge-

based economy considered by EU a driver for a reflective and more inclusive society (EU SRA – Strategic 

Research Agenda)
6
 (Figure 8). 

3 USER NEEDS AND THEMATIC FIELDS OF APPLICATION 

The aim of this chapter is to identify the main thematic fields of interest and user needs with respect to the 

redistribution of Geospatial OD and the possibilities offered by the Virtual Hub approach in addressing their 

needs by identifying a number of NON-technical requirements. 

Hence the activities, information collection and analysis that took place within Task 4.3 “User needs and 

thematic fields of applications” are here described. The T4.3 was set up to observe, analyse and discuss the 

potential user needs and thematic fields of applications that may majorly benefit of the solutions proposed by 

the project.  

As stated in the DoW, Task 4.3 is focused on:  

 “Defining requirements for stimulating innovation and business activities around GI (including VGI) 

according to following user categories: geomatics professional, different target groups, public and 

private organisations, universities, citizens, PAs, SMEs”; 

 “Identifying the main thematic fields of application”. 

The results of Task 4.3 will illustrate a thorough overview of the fields of application that require, or that could 

widely benefit from, a more systematic and facilitated use of GI. In particular, the needs of end-users such as 

citizens and interested communities have been examined in relation to ENERGIC OD applications to be 

developed in WP6.  

                                                      
6
 via http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52010DC0245&from=EN 
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The results of Task 4.3 are envisaged to offer substantial feedback to development of new innovative 

applications in terms of what is out here at the moment, what is potentially needed and some first suggestions 

of how ENERGIC OD applications could satisfy these needs, following the approach of creative awareness. To 

do so the task has investigated the link between users and their possible needs to the thematic fields of 

application (Figure 9). 

 

Figure 9. First queries for NON-technical requirements: how do users relate to thematic fields of 

application? 

 

The final goal of the activity was to provide recommendations that could favour the discoverability and 

effective use of OD GI by the users, to foster data integration and development of innovative applications. 

As defined by DoW, this task will explore the needs of the "geo-communities", at two different levels:  

a. Geo-communities at collective scale; 

b. Geo-communities at individual scale.  

Geo-communities at collective scale 

In particular, among the collective scale in order to facilitate the democratization of the uses, interest and 

durability of geographic data for all, the following communities has been considered: 

1) the professional geomatics community (e.g., expert data producers and expert users sharing common 

interests);  

2) informal "Volunteered GI" communities (e.g., OpenStreetMap, MapWarper, etc. ); 

3) open data networks (e.g. portals, Virtual Hubs, "Hackathons" etc.).  

Geocommunities at individual scale: large groups of single users 

Geo-communities at individual scale, as they are named in the DoW, are considered the ones made by large 

groups of single users. Starting from the domain of each pilot application different users were identified, as 

well as their characteristics and needs, and a series of NON-technical requirements, strictly related to the field 

of application covered by the App, were derived. Finally, the services offered to the users were identified.  

In particular, the following users were identified:  

1) Citizen; 

2) SMEs; 

3) PAs.   

And the Expected services:  
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 Tourist Services 

 Professional Services (Cadastral Services, Map services for territorial analysis, city transformation 

analysis 

 Health Citizen Services  

 Services for citizens (e-government) 

Some first feedback will be given on the potential for application development in some specific fields, giving 

indications to developers on what opportunities are offered in different topics of interest, how these match 

regional/national/EU and international initiatives and objectives. This kind of preliminary findings will contribute 

to the content creation to be disseminated among interested stakeholders (WP7) and will potentially be useful 

for further analysis regarding exploitation of the Virtual Hub and of the project results. 

 USERS OF ENERGIC OD VH AND APPS: internal and external stakeholder 3.1

requirement analysis 

Making Reference to the DoW WP4, different definition of users can be derived. We can consider users as 

developers, as data and service providers as well as final-users like products users, citizens or decision 

makers (e.g. PAs). For this reason a wide range of users with different requirements has been analysed. To 

this aim, also the overview of all possible stakeholders of ENERGIC OD made by WP7 was taken into 

account. This overview distinguishes between internal and external ones, i.e.:  

 internal stakeholders: data providers and data users, representing different economic sectors 

across EU;  

 external stakeholders: promoters such as financers (EC), local, regional authorities or 

governments, users and customers, competitors (IT, R&D), communities and end users, interest 

groups, technology and innovation areas (mobile, ICT tools), GI networks, PA and citizens. 

 

This approach has been applied to perform the user needs analysis and requirements identification.  

 VH user as an application developer  3.1.1.

A first group of users, among the defined VH users is characterized by application developers (data users to 

produce services with added value).  

Application developers can be intended as: 

(i) single individuals developing applications;  

(ii) SMEs and public/private organizations developing applications; 

(iii) communities.  

 

VH application developer 

Easiness in application development based on VH. Instructions and clear guidelines should be organized into 

a manual. 

The application require no or minimal redesign in case of new data, data sources, changed standards, 

interfaces or protocols 

The solutions will serve an amount of users in the range between less than ten and several hundred 

Target devices are different in hardware resources and screen resolution: (i) mobile devices, (ii) desktop 

computers 

The solutions have a multi-browser support 

The solutions provide a responsive design 

Table 2. NON-technical requirement for application developers 
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Generally this type of users is characterized by having good IT skills while they may have lower specific skills 

in the field of GI. Major requirements for these users concern an easy development of applications by using 

widespread technologies and easy-to-use procedures. An in-depth analysis of requirements and needs of 

these users are presented in §4. Table 2 summarizes most important NON-technical requirements for 

application developers. 

 ENERGIC OD internal and external stakeholders  3.1.2.

 

As defined by DEL 7.1 ENERGIC OD makes distinction of Internal and external stakeholders. ENERGIC OD 

Internal stakeholders regard all partners of the project their respective organisations. In addition these are 

also the hosts of National VHs and application developers (WP&) that have their respective motivations and 

interests in the good implementation and exploitation of the project results. Such complementary network can 

considered representative of various economic sectors (private companies, research centres, associations, 

etc.) and data providers and users across Europe.  ENERGIC OD external stakeholders on the other hand 

are identified as all promoters such as financers (EC), local, regional authorities or governments, users and 

customers, competitors (IT, R&D), various Communities and end users, GI networks, Public administration, 

citizens. In addition, other similar projects were considered (DEL 3.2) as well as interest groups, technology 

and innovation areas (mobile, ICT tools). Given the broad range of thematic fields of application foreseen by 

ENERGIC OD, the external stakeholders can also be found in multiple sectors: public, private, platforms and 

associations, education and research, industry, etc. 

 USER COMMUNITIES: TARGET USERS GROUPS 3.2

User communities are apparently a word with a common reference, but as shown in the following paragraph 

such communities are different for many factors: 

 The position respect the PULL and PUSH Scenario; 

 The degree of knowledge and awareness about  the Geospatial Open Data; 

 The relationship to the Pilot applications. 

 

In particular, taking into account the position of these communities respect to the PULL and PUSH Scenario , 

and clarifying if they are mainly data provider or users, can be very useful to understand their different 

requirements.  

If they are source of data that can be useful to the Application (from here on APP) Developer, in this case they 

will need to be brokered by the VH, following the technical requirements: they send data to the APP by the VH. 

They can be generally experienced on OD protocol as in the case of Geomatics Communities; or they can be 

also non-experienced and with no habits in use the need requirements, as it is the case with  Volunteered 

Geographic Information (VGI). Even though several VGI communities have been identified by the survey as 

very useful to enrich the APP development with important data, at this state-of-the-art it has been difficult to 

find many available VGI with the needed technical requirements which presents a gap for their full uptake. In 

general, VGI are not using standardized interfaces (i.e., VHs, catalogues, etc.) for publishing OD they are 

producing or collecting.  

On the other side the same communities can cover a position in the Scenario in quality of G-OD users and 

APP users. In this way  the VGI can be also intended as important potential active stakeholder that could use 

the VH Pilot in the future in order to better finalize the information and to channel them helped by the VH APP 

potential. For example: if one belongs to a VGI community interested to the landscape safeguarding, the 

possibility to have the multi-temporal map available can help to evaluate the degree of risk and to concentrate 

the effort of volunteered information within the areas with important traces still existing or disappearing, and so 

on, considering thus the VGI an added value. Clarifying the requirements, best practices and field of action 

can strongly contribute to their diffusion across the built environment in the next years.  
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In this sense there are some good practices activated by PAs, i.e. regional bodies, to promote the diffusion of 

VGI as sentinel of different phenomena and territorial environmental aspect  to be detected.  

During the process of definition of these communities and the identification of their requirements these two 

directions of flux in using the G-OD among the process were taken into account by ENERGIC OD: the profiles 

of data providers and data users. Such communities, in fact, can be at the same time data providers but also 

data users (Figure 10).  

 

b.  

Figure 10. G-OD produced by other geocommunities are combined through the VH and redistributed to 

VGI and other user communities (b) 

3.2.1 Professional geomatics community  

In ENERGIC OD the users categorized as “professional geomatic” is the community intended as experts and 

professional. The common element is the expertise in Geospatial OD protocols; they are deeply involved in the 

production, publication and direct utilization of data having a geographic content. In this category an important 

distinction can be done into: 

 data producers and publisher of G-OD: intended as organizations or individuals producing a large 

quantity of data and making it available via web. In many cases data publisher may have a 

social/political purpose for their publishing (e.g. local and regional authorities publishing data through 

institutional Geo-portals) or scientific/academic reasons (e.g., universities and research centres); and 

 expert users of geospatial data: in this category are grouped all professionals that use cartographic 

information as a primary aspects of their activity (e.g. professionals working in the fields of survey and 

monitoring, architects, civil engineers) as well as all researchers and experts in specific domain in 

which geographic information play a key role (e.g. oceanographers and meteorologists). 

This group of users has a long history in terms of sharing data by making use of web and on-line resources. 

For the purpose of sharing the geographical information between data publisher, producer and users starting 

from the mid-1980s, the concept of “Spatial Data Infrastructure” (SDI) was introduced. An SDI is denoted as 

the relevant base collection of technologies, policies and institutional arrangements that facilitate the 
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availability of and access to spatial data. The SDI provides a basis for spatial data discovery, evaluation, and 

application for users in different fields. However, only in 2000 SDI development began to appear, with some of 

the leading countries updating the SDI conceptual model. Indeed, the word infrastructure is used to promote 

the concept of a reliable, supporting environment, analogous to a road or telecommunications network that, in 

this case, facilitates the access to geographically-related information. In this sense, an SDI must be more than 

a single data set or database; an SDI hosts geographic data and attributes, sufficient documentation 

(metadata), a means to discover, visualize, and evaluate the data, and some method to provide access to the 

geographic data. Beyond this are additional services or software to support applications of the data. Different 

SDI were delivered at different scales local, regional, national, and or trans-national. However, the problem of 

integrating different SDIs still exists representing a bottleneck in GI data discovery. Indeed, in many cases 

different SDI have to be consulted to retrieve the needed data. The availability of a single point of access able 

to search into different SDIs would reduce significantly the search and discovery time. In the world of SDI, a 

special attention was put to standard practices, protocols, metadata and data specifications. Indeed, since the 

primary aim of an SDI is the maximum utilization of GI in the geomatic filed the definition of common standards 

and protocols was of primary importance to achieve this goal. For this reason, in the beginning, the process 

was product driven (first generation) giving special attention on standardization initiatives (e.g., OGC 

Consortium, ISO Standards, etc.). These initiatives produced several standards for data discovery by means 

of web catalogues (CSW) and map services (WMS, WMTS, WMS, WFS, etc.). Nowadays, the rise of new data 

sources publishing GI (e.g., OpenStreetMap, Open Data Networks, etc.) shifted the attention to data user and 

the chance to integrate data coming from different data sources. The recently developed and updated SDIs 

have a more content-driven approach (second generation) with several benefits of such methodology 

identified (Craglia et.al, 2010):  

 positive cultural change in stakeholder organisations, greater willingness to cooperate and share 

resources;  

 more coordinated initiatives at local level in data collection and reduction of duplication and costs; 

agreement on the common usage and maintenance of reference datasets;  

 more evidence-based applications, particularly for land use planning and infrastructure planning and 

maintenance;  

 time and cost reduction in finding and accessing data handled by other organisations;  

 and improved shared understanding of problems and issues affecting the region among public 

agencies.  

Table 3 summarize most important NON-technical requirement for the professional geomatics community. 

 

Professional geomatics community requirements 

Easiness data discovery and access in SDI 

Single point of access through different SDI  

Time/costs reduction for data retrieval and access 

Access to data with standard interfaces  

Integration with different data sources (e.g., OpenStreetMap, Open Data Networks, etc.) 

Datum transformation support 

Evidence-based applications 

Sharing of common priorities 

Table 3. NON-technical requirement for Professional geomatics community 

For technical requirements make reference to Chapter 4. 

3.2.2 "Volunteered GI" communities  

The objective of this paragraph is to analyse the characteristics of VGI communities to highlight their potential, 
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their opportunity of diffusion by means of VHs and identifying different requirements for their connection 

through VHs. Indeed, even if the VGI initiatives may be quite far from the G-OD world, in terms of format and 

protocols, connecting existing VGI by means of VHs could be an added value to the different thematic field of 

application. The problem is how to define technical requirements for bringing all these communities together 

via VHs (Figure 11). 

The term “VGI” (Volunteered Geographic Information) was coined in 2007 from an authoritative source 

(Goodchild, 2007) and can be defined as the harnessing of tools to create, assemble, and disseminate 

geographic data provided voluntarily by individuals has likely caught. 

In the last years the potential of VGI communities in producing collaborative mapping was clearly proven by a 

large series of initiatives (OpenStreetMap, Tagzania, Wayfaring.com, the People’s Map, Platial). Among them 

OpenStreetMap(OSM), alongside WikiMapia, is perhaps one of the most successful examples of VGI, with 

over 1.7 million users collectively building a free, openly accessible, editable map of the world. These 

initiatives have attracted significant attention from academia, leading towards their integration into research 

projects in a semantic and meaningful way. Nowadays, these initiatives enable experts and amateur 

enthusiasts alike to create and hare geospatial information. Successful VGI applications (i.e., applications in 

which a higher number of users give input) were deployed in various contexts: 

• strengthen emergency response efforts (Humanitarian OpenStreetMap Team gave an 

important support after the Nepal Earthquake in May 2015; InRelief, CrisisCommons, etc); 

• mapping hiking trails recently completed (e.g., Mapmyhike); 

• updates to road network information (trafficNET); 

• etc. 

 

 

Figure 11. G-OD produced by VGI are pulled through the VH to a larger group of communities  

 

Starting from these successful experiences a lot of questions rose around the world of VGI especially in 

relation with ENERGIC OD and Application Pilots requirements to be identified:  

 Who are the contributors of the community? 

 What motivates people to voluntarily contribute information and which is the activity spectrum of the 

community? 

 How to make participant of the community engaged? 
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 Which is quality of data produced by VGI and their level of usability? 

 Which factors (e.g., contributor concentration, population density and socio-economic parameters) 

influence the data contributions to OSM? 

Different works in literature focus on these aspects mainly focusing on OSM since it is the largest and most 

known VGI community (Bishr and Kuhn 2007; Flanigan and Metzger 2007; Haklay 2010; Zielstra and Zipf 

2010; Neis and Zipf 2011; Hagenauer and Helbich 2012; Neis, Zielstra and Zipf 2013). It’s out of the scope of 

ENERGIC OD giving an ultimate answer to different problems that may arise around VGI: However, in the next 

paragraph some points about VGI that may be relevant for ENERGIC OD are covered. 

 VGI contributors: towards “produser” concept 

Participants and contributors of VGI are both users and producers, for this reason it was coined a recent 

neologism ‘produsers’. Coleman et al. 2009 proposed to “distinguish contributors into five overlapping 

categories: 

1. "Neophyte": someone with no formal background in a subject, but possessing the interest, time, and 

willingness to offer an opinion on a subject; 

2. "Interested Amateur": someone who has "discovered" their interest in a subject, begun reading the 

background literature, consulted with other colleagues and experts about specific issues, is 

experimenting with its application, and is gaining experience in appreciating the subject; 

3. "Expert Amateur": someone who may know a great deal about a subject, practices it passionately on 

occasion, but still does not rely on it for a living; 

4. "Expert Professional": someone who has studied & practices a subject, relies on that knowledge for 

a living, and may be sued if their products, opinions and/or recommendations are proven inadequate, 

incorrect or libelous; and 

5. "Expert Authority": someone who has widely studied and long practiced a subject to the point where 

he or she is recognized to possess an established record of providing high-quality products and 

services and/or well-informed opinions - and stands to lose that reputation and perhaps their livelihood 

if that credibility is lost even temporarily.” 

Quality of data is generally depended on the user expertise (e.g., Expert Authority or Expert Professional 

provide data of better quality with respect to Neophyte or Interested Amateur) and on user knowledge of the 

area (e.g., the results of mapping an Milan area by a remote German Expert Professional may be of worst 

quality with respect to the one achieved by an Interested Amateur living in Milan).  

 

 VGI contributors’ motivation 

One of the main aspects for a successful VGI is the development of a large community of contributors. 

Priedhorski et al. 2007 shows that in OSM generally it is a smaller percentage of registered contributors, about 

7% of the data contributors that may be listed as Expert Amateur and/or Expert Professional (Neis, Zielstra 

and Zipf 2013), performing the majority of the work (on average about 90% of the data produced). Coleman, 

Georgiadou and Labonte 2009 proposed the “following list of motivators to make constructive contributions: 

1. Altruism: the “good Samaritans” contributing purely for the benefit of others with no promise of gain or 

improvement of one’s own personal situation; 

2. Professional or Personal Interest: making a contribution as part of an existing job, mandate or 

personal project; 

3. Intellectual Stimulation: improvement of technical skills, knowledge and experience gained through 

contributions; 

4. Protection or enhancement of a personal investment: where offering a practical solution to a 

shared problem offers an immediate payback for participation through shared improvement of a 

common resource; 

5. Social Reward: by being part of a larger network or virtual community where -- through collaboration, 

discussion and development of the resource – contributors acquire “…a sense of common purpose 

and belonging that unites them into one community” and encourages further sharing (Kuznetsov, 

2006); 
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6. Enhanced Personal Reputation: providing the opportunity for registered contributors to develop on-

line identities that are respected, trusted and valued by their Wikipedian peers, thereby increasing 

their own sense of self-worth; 

7. Provides an Outlet for creative & independent self-expression; and 

8. Pride of Place: where adding information about one's own group or community may be good for 

public relations, tourism, economic development, or simply demonstrating that one's own street or 

establishment is "on the map".” 

An important observation concerns the distribution of contributors. Indeed, Neis, Zielstra and Zipf 2013 

showed that in many cases areas with lower OSM community are mapped from external member data 

contributions. In this sense contradicting the main motivation at the basis of VGI projects as defined by 

(Goodchild, 2007) in which “local volunteers” should be the main source of information.  

 

 VGI data quality 

Different papers (Haklay 2010; Zielstra and Zipf 2010; Neis and Zipf 2011; Hagenauer and Helbich 2012) 

focused on the quality of data produced by VGI communities in terms of metric quality, semantic quality, 

temporal accuracy, completeness and update rate. No univocal concussions can be draw from this point of 

view. Some promising results showed for urban areas in Europe may not be verified in Asia or North America 

(Neis, Zielstra and Zipf 2013). However, starting from the available works some parameters can be used to 

determine VGI data quality: 

1. Socio-economic parameters: in the case of OSM it was observed that urban areas with higher 

income, higher educational level and low crime rate are generally mapped with more accuracy. This is 

probably given by the fact that a higher level of education and a higher consciousness of the 

importance of “giving a contribution” determine the production of high quality data. In particular, “more 

affluent areas and urban locations are better covered than deprived or rural locations” (Haklay and 

Ellul 2013). 

2. Ad-hoc events: it was proven that the organization of ad-hoc events (like Map Parties) significantly 

enhance the quality of produced data. 

3. Cultural barries: it was observed that differences in Internet access, culture, mentality, personal 

interests or acquaintance to the project due to language barriers could play a role in participating to a 

VGI. 

4. Availability of datasets: countries with freely available datasets are characterized by lower data 

contribution efforts in OSM. 

5. VGI member density: in the case of OSM community it was observed that areas characterized by a 

high OSM member density have significant data quality. Indeed, in the case of a dense community 

data undergoes a “peer review” process. In addition, update of data is more frequent and changes are 

tracked in a really fast way. On the other hand, areas with low communities are generally less updated 

and these updates are made by external member with a limited knowledge of the area. 

 

 VGI and SDI (interoperability, standards and specification): towards requirements to bridge the 

gap 

For a long series of years SDI and VGI were seen as two parallel worlds. Indeed, on one side for a long time 

development of SDI was mainly a deliverer driven process giving higher attention on deliverers’ needs and 

specifications; on the other hand VGI were developed having a heavy focus on inclusiveness and democratic 

processes based on user generated contents. In the last years the SDI panorama changed a significantly. 

Development of spatial data infrastructure is more and more supporting worldwide needs such as: 

o improving local to national economic competitiveness; 

o addressing local to global environmental quality and change; 

o increasing efficiency, effectiveness, and equity in all levels of government, and 

o advancing important challenges at international level (e.g., GEOSS) . 

Thus, SDI are becoming more and more user centred. In particular, several National Mapping Agencies are 

debating whether VGI might be incorporated into national map products and SDI. The U.S. Geological Survey 

(USGS), is currently undertaking an experimental project on this topic. However some scepticism still remains 
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for a full integration between these two worlds. These are not only limited to data quality issues (as discussed 

previously) but also in terms of standards and specifications. Indeed, while in the world of SDI standards were 

a major since their beginning and a series of initiatives exists at international level, also leaded by government, 

to support it (e.g., OGC, INSPIRE) in the case of VGI, since they developed in a spontaneous way, they are 

not generally based on specific standards or norms,. They share the fact to be web based but different 

solution for their implementation were adopted. In some cases only few web environment guidelines / tutorials 

are available to explain how to use the VGI to collect data. Due to all these reasons in many cases significant 

data inconsistency exists because of different methods in data creation and sharing. A further problem 

generally arises when looking for specific data. Lack of standards make the search inside VGI problematic due 

to lack of information about data quality, catalogues and dictionary as well as sematic inconsistencies. Indeed, 

the amount of attribute data accompanying the contributions is relatively small and, at the time of writing, 

usually limited to a few entries or tags. The amount or organization of such tags would rarely conform to any 

standards based metadata specifications endorsed by public or private mapping organizations, although 

organizations like OpenStreetMap are well on their way to defining more extensive sets of structuring and 

tagging specifications.  

Availability of metadata in VGI is generally reduced because users: 

1. are seldom forced to capture or disseminate metadata; 

2. are even unaware of metadata and metadata generation; 

3. do not like to “waste time” providing metadata; 

4. Lack of standards and metadata especially designed for VGI; 

5. Lack of incentives to provide metadata; 

6. Lack of automated procedures to generate metadata for large sets of published data. 

On the other hand, it may allow many “smart” functionalities like: 

o develop user-centric metadata 

 created by VGI users in order to cover their needs and not by professionals; 

 understood by the user, provide simple methods for users; 

 declare the information’s fitness for use in an application; 

 answer to the who, what, when, where, how and why questions; 

o Enable users to add lessons they have learned from using the information 

o Provide a web of data by providing many links to other related data and metadata 

o Provide easy-to-understand measures of data quality 

o Adding new data elements to metadata for non-spatial attributes. Need to capture different 

meanings or semantics embodied in a database 

o Deal with privacy and providing credit 

Lack of metadata is the reasons why in many cases information produced in a VGI enter in a closed loop. 

Since they are not produced following specific standards they can be consulted and used only inside the 

community. They cannot be shared outside or enter into contact with other communities. Obviously some 

except exists, OSM has an Editing API for fetching and saving raw geodata from/to the OpenStreetMap 

database and an Overpass API which is a read-only API that acts as a database over the web: the client 

sends a query to the API and gets back the data set that corresponds to the query. The Mapwarper project 

supported by Topomancy LLC and the New York Public Library (http://mapwarper.net/) is a free to use, open 

source map georectifier tool (Figure 12). Georeferenced maps are delivered as WMS and TMS. On the other 

had a major concern in VGI is given by the fact that strict specifications may represent an entry barrier to 

users. For example Goodchild 2008 agrees with the idea that VGI data lack the standardized and precise 

specifications needed to be quality geographic data. Indeed, he claims that although crowdsourcing has 

proved qualitative in different domains, geographic information has particularities that require modelling and 

capture agreements.  

Automatic procedure of metadata generation compliant with international standards could be a strict point 

acquiring position and time and thematic vocabulary choice available for VGI user coming from the semantic 

taxonomy proposed. 

http://mapwarper.net/
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Figure 12. Map Wareper website 

 

 VGI and Mobile devices 

Indubitably, the advent of Big Data alongside the availability of smartphones with capabilities such as 

positioning services (GPS) has enabled a new era of Volunteered Geographic Information (VGI). Indeed, while 

in the past VGI was intended only as collaborative mapping the smartphone era changed this in a sudden 

way. Indeed, each person with a smartphone can be seen as a “sensor” that may acquire consciously or 

unconsciously geographic data. In particular, the number of smartphone users worldwide will surpass 2 billion 

in 2016 (www.emarketer.com/) after nearly getting there in 2015 (Figure 13). Next year, there will be over 1.91 

billion smartphone users across the globe, and their number will increase to near 2.16 billion in 2016. This 

means that for the first time, more than one-quarter of the global population will use smartphones in 2015, and 

by 2018 (www.emarketer.com/) over one-third of consumers worldwide will do so. This number further 

increases if we are considering also tablets and other portable devices allowing internet connection (e.g. 

smartwatches).  

a.  

b.  

 

Figure 13. Smartphone users and Penetration Worldwide, 2013 – 2018 (a); and top 25 countries ranked 

by smartphones users, 2013 – 2018 (b) (source: www.emarketer.com/) 

http://www.emarketer.com/
http://www.emarketer.com/
http://www.emarketer.com/
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This means that also VGI is entering into a new era with a larger number of data than can be collected and a 

larger number of collectors. In particular, new users may be involved into the generation of new VGI 

community and a larger set of data is expected to be produced. To this end, in this paragraphs, will focus on 

the characteristic of existing VGI and the impact of the trend highlighted above. Special attention is paid to 

new user that may contribute to VGI and their requirements. Indeed, advances in positioning technologies, 

Web mapping, cellular communications, smart phones, sensor Webs, webcams and wiki-based collaboration 

have opened up opportunities for almost anyone, or anything, to become an active or passive producer of 

geospatial or location data. It is important to observe that we are just beginning to see the emergence of new 

kinds of location information flow from and between advancing digital technologies. The activities of 

businesses, citizens, consumers, researchers, non-governmental organisations and governments will evolve 

as we use these technologies to support productive activities and also as we struggle to counter the 

technologies' assaults on privacy, security, institutional continuity and the reliability of information. 

 

 VGI and ENERGIC OD VH’s 

Table 4 summarizes the main aspects concerning actual VGI as described in the previous paragraphs. 

Current VGI characteristics 

User driven process: data users are also data producers (“produsers”) 

VGI are web based initiatives 

Mobile technologies are completely changing the world of VGI allowing for an higher number of users  

Users have different skills and are motivated by different purposes 

Quality of data is a major concern about using VGI data 

VGI data quality is highly variable. Different aspects influence if among them: socio-economic parameters, 

VGI member density, cultural berries. 

VGI are not designed to relay on standards 

Lack of interoperability among different VGI 

Lack of metadata on produced information 

Table 4. Characteristics of actual VGI 

Considering the aspects presented in the previous section concerning actual VGI the following requirements 

can be proposed for the VHs developed in ENERGIC OD are summarized in Table 5. Figure 14 describe the 

two different fluxes on information concerning VGI and VHs. 

 

ENERGIC OD VHs and VGI 

ENERGIC OD should promote the uprising of new VGI gathering together different data sources 

VGI developed by ENERGIC OD should bridge the gap of actual VGI in terms of lack of data and metadata 

standards 

Easiness of VGI interaction should be guaranteed 

Protocols, metadata standards and “smart” tools should be properly balanced to achieve the previously listed 

requirements 

ENERGIC OD VHs should connect together actual VGI relying on OGC standards and API functionalities  

ENERGIC OD VHs should promote the publications of data in a standardized way 

Metadata facility generation 

Table 5. ENERGIC OD VHs and VGI 
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a.  

b.  

Figure 14. The two fluxes of G-OD with respect to VGI: G-OD produced by VGI are pulled through the 

VH to a larger group of communities (a); G-OD produced by other geocommunities are combined through 

the VH and redistributed to VGI and other user communities (b) 

 

To fulfil the previously listed requirements interfaces summarized in Table 6 should be taken into account. 

These interfaces are based on OGC standards. Indeed, The OGC has produced and continues to produce 

standards that are relevant to VGI and crowdsourcing. 

OGC standards relevant for crowdsourcing 

Open GeoSMS The OGC Open GeoSMS standard provides developers with an 

extended short message service (SMS) encoding and interface to 

communicate location content between different LBS (location based 

service) devices or applications. SMS is the open text communication 

service standard most commonly used in phone, web and mobile 

communication systems for the exchange of short text messages 

between fixed line or mobile phone devices. Developers of Open 

GeoSMS provide a free, open source software development kit. The 

OGC Open GeoSMS is multilingual, multi-device, harmonized with 

many existing applications and incorporates relevant ISO standards. 

GML profile of GEORSS As RSS ("real simple syndication") and Atom become more prevalent 

as a way to publish and share information, it becomes increasingly 

important that location be described in an interoperable manner so that 
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applications can request, aggregate, share and map geographically 

tagged feeds. GeoRSS was designed as a lightweight, community 

driven way to extend existing feeds with geographic information. 

SOS The SOS standard is applicable to use cases in which sensor data 

needs to be managed in an interoperable way. This standard defines a 

Web service interface which allows querying observations, sensor 

metadata, as well as representations of observed features. Further, this 

standard defines means to register new sensors and to remove existing 

ones. Also, it defines operations to insert new sensor observations. 

SWE Common Data Model The Sensor Web Enablement (SWE) Common Data Model Encoding 

Standard defines low level data models for exchanging sensor related 

data between nodes of the OGC® Sensor Web Enablement (SWE) 

framework. These models allow applications and/or servers to 

structure, encode and transmit sensor datasets in a self-describing and 

semantically enabled way. 

Table 6. OGC standards relevant for crowdsourcing 

Table 7 summarizes a few of the current areas of activity in the OGC relevant to VGI and crowdsourcing. 

OGC activities relevant for crowdsourcing 

Geosynchronisation Geospatial content providers must increasingly collaborate with outside 

entities to collect new data and/or update their existing data holdings. A 

geosynchronisation service, deployed by a data provider, sits between 

data collectors and the features a data provider offers. It allows data 

collectors to submit new data or make modifications to existing features 

without directly affecting the features in the provider's data store(s) until 

validation has been applied, thus ensuring that the data published by 

the provider is of high quality. The OGC Geosynchronisation Service 

Standards Working Group (SWG) is developing a candidate OGC 

Geosynchronization Interface standard version 1.0.0.. 

Decision fusion - Object 

fusion 

Decision fusion, in the context of the OGC's work, provides analysts an 

environment of interoperable services for situation assessment, impact 

assessment and decision support, based on information from multiple 

sensors, databases and people, perhaps via social networks. Though 

the focus of a recent OGC decision fusion study was on military 

intelligence, decision fusion is equally relevant to business intelligence, 

urban planning and many other domains. 

WFS-G (Gazetteer) Geonames databases, called gazetteers, are an information resource 

for representing places, groups of people and cultures. The OGC WFS-

G best practice paper describes the Gazetteer Service Application 

Profile of the OGC Web Feature Service Interface Standard. 

RESTful Service Policy 

Standard Working Group 

and OGC GeoServices 

REST 1.0 candidate 

standard 

REST stands for "Representational State Transfer", a set of principles 

and constraints for Web computing that optimise desirable qualities 

including ease of development, robustness and scalability. 

Geospatial Digital Rights 

Management (GeoRM) and 

provenance 

GeoRM and provenance interface and encoding standards will be 

critical in addressing issues of security, public access, intellectual 

property and emergency use of geospatial information. These issues 

will be important in some VGI applications. The OGC Geospatial Digital 
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Rights Management Reference Model provides the basis for two 

international standards relating to GeoRM: ISO 19149, Geographic 

Information - Rights expression language for geographic information 

and ISO 19153, Geographic Information - Geospatial Digital Rights 

Management Reference Model. 

Points of Interest Data 

Encoding Specification 

(POIs) 

OGC has worked with the World Wide Web Consortium (W3C) to 

develop an open standard for describing points of interest data. POIs 

have many uses, including augmented reality browsers, location-based 

social networking games, geocaching, mapping, navigation systems 

and many others. 

Table 7. OGC activities relevant for crowdsourcing 

3.2.3 Open Data networks 

 Definition 

Open data is data that can be freely used, shared and built-on by anyone, anywhere, for any purpose (see 

also Section 4.8). This is the summary of the full Open Definition which the Open Knowledge Foundation 

created in 2005 to provide both a succinct explanation and a detailed definition of open data. 

As the open data movement grows, and even more governments and organizations sign up to open data, it 

becomes ever more important that there is a clear and agreed definition for what “open data” means if we are 

to realize the full benefits of openness, and avoid the risks of creating incompatibility between projects and 

splintering the community. The philosophy behind open data has been long established, but the term "open 

data" itself is recent. This phenomena gained popularity with the age of Internet and World Wide Web and, 

especially, with the launch of governmental initiatives on open-data such as Data.gov (US government) and 

Data.gov.uk (UK government). 

 The importance of Open Data (Italian case study) 

The importance of Open Data has been acknowledged to all levels of the Italian Public Administration. As just 

one example, we may quote article 9 (“Digital documents, Open Data and Digital Inclusion”) of the national 

Law Decree no. 179/2012 1, the so-called “Growth 2.0 Decree”. However, the lack of detailed regulations for 

implementation of the same norms and/or the absence of sanctions for their lack of implementation make it 

difficult to mandate specific actions or deadlines, both inside and outside the Public Administrations. These 

implementation and organizational weaknesses come together with the difficult current state of State, Regional 

and other local public budgets, which makes it so that the only “possible” source of funding, not just for this 

Action Plan but for innovation in general, consists of European structural funds coming from research 

programs (ex. Horizon 2020) or cross-border cooperation (ex. Open-DAI). 

 

 Open data status at national level (Italian case study) 

Article 9 of Italian decree law no. 179/2012 defines a legislative framework that enhances access to and 

reuses of Public Sector Information (PSI) by introducing, among the rest, a clear definition of "open data" and 

a general principle of openness by default. The Agency for Digital Italy (AgID) is identified as the Italian PSI 

enabler. In this context, AgID publishes annually three key documents on PSI: (1) an Agenda including the 

national policies and strategies, (2) a set of Guidelines to support public administrations in the implementation 

of the strategies included in the Agenda and (3) a Report assessing the status of development of PSI in Italy 

with respect to the strategies defined in the Agenda.  

The first version of the Guidelines and the Agenda has been published in August 2013. Within this renewed 

regulatory framework, Italy is experiencing a wide participation of Public Administrations and of social 

communities to open data activities. The Italian Department for Public Administration is involved in a number 

of international initiatives related to open data and open government (e.g. the Open Government Partnership) 

in collaboration with other Ministries and Agencies operating in these fields. One third of Italian regions 

http://opendefinition.org/okd/
http://okfn.org/
http://okfn.org/opendata
https://en.wikipedia.org/wiki/Data.gov
https://en.wikipedia.org/wiki/Data.gov.uk
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manage an infrastructure for local data. Moreover, several initiatives at regional and local level, including 

tenders, funding and competitions, are aimed at stimulating open data projects, encouraging commercial 

reuse, also with a special focus on storytelling and civic monitoring initiatives. For instance, such initiatives as 

OpenPompei, OpenRicostruzione and "A scuola di OpenCoesione" expressly target at strengthening a link 

between the public administration and the society by raising awareness (through access and use of open 

data) on how the administration manages a specific budget or a process. Mention must be made of the major 

contribution to the national debate on open data made by various civil society groups, such as Spaghetti 

opendata (a vivid community debating the status of initiatives around open data in Italy and occasionally 

organizing hackathons and events); the Italian Association for Open Government; Linked OpenData Italy, Stati 

Generali dell'innovazione, Wikitalia (which is also committed to raising funds and tutoring local administrations 

for civic hacking projects). Although public administrations are independent in the production and publication 

of open data, AgID drives both central and local public administrations towards the adoption of a process that 

envisages opening high quality public data. In doing so, AgID defines the Agenda, which delineates the main 

direction of the Italian public sector information enhancement process. In line with the recommendations 

included in both the Italian and European Digital Agendas, the Agenda identifies the basic open data 

principles, the objectives and an implementation plan for the production and release of public open data. It 

thus represents the reference point for the various national measures aimed at making governmental data 

available in an open format, facilitating their (re)use by citizens and businesses and possibly fostering 

economic and social growth. The Agenda is annually updated according to the forthcoming open data 

scenario(e.g., new standards, data demands, international initiatives).Italy currently produces 8,000 datasets 

in an open format, published by central and local public administrations on their web portals. Compared to the 

3,000 datasets available in September 2012, the increasing trend shows to what extent the Italian public 

administration is actively responding to open data needs. Furthermore, Italian legislation has recently 

introduced an "open data by default" principle: when no license is associated with the published data, the data 

available on public administration Web portals are implicitly considered "open" for reuse. The application of 

this principle will likely increase the number of data that may be reused (also for commercial purposes) 

although it might not guarantee that the information is technically in a non-proprietary, machine readable 

format and accompanied by relevant metadata. Most of the Italian open data datasets are catalogued by 

dati.gov.it, i.e., the Italian open data portal. In addition, Italy has launched the SPCData, the linked data space 

of the Italian public administration. It currently includes around 16,600 interlinks to some of the Linked Open 

Data made available by a limited number of Italian public administrations, also interlinked to the Web of Data. 

Italy plans to extend SPCData in order to let it become the Linked Datahub of the Italian public administration, 

as stated in the Agenda. 

 

 The Open Data Status at regional level (Veneto Region case study) 

Following the path traced by the national Digital Agenda, Italian Regions and Autonomous Provinces formally 

acknowledged in 2012 both Open Data as a strategic/political tool for openness and transparency of decision 

making and usage of public resources, and the usefulness of the data held by Public Administrations for all 

businesses interested in developing new products and services. A direct consequence of such 

acknowledgments has been the awareness that innovation in the Public Sector cannot be limited anymore to 

exchange of data and services among administrations: it must be evaluated and oriented also according to the 

impact it has, also thanks to Open Data, on the economic development of the territories served.  

The regional Open Data portal 

As of January 2014, the regional portal “dati.veneto.it” contained 120 datasets with seven more pending 

publication) from 18 different Public Administrations in several open and proprietary formats (e.g. Microsoft 

Access or Excel), mostly released under “CC-BY” or “IODL 2.0” licenses. The content of this portal, which is 

open to contributions by any administration interested in joining this effort, is automatically linked to that of the 

national one, “dati.gov.it”. The majority of the already published datasets, provided for the most part by 

regional Agencies and organizations, the Cities of Venice, Vicenza and Roncade, the Province of Verona and 

the Zooprophylactic Institute of the Venice, belong to the following categories: 

 environment (soil, environmental pollution and hydrography); 

 cartography and demography or land statistics; 

 services and activities of library institutions; 
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 economic data about consortia and investment societies (Province of Verona). 

The dataset downloaded more often are the geographic, environmental and meteorological ones. Statistics, 

economics and public transport data are the next most popular categories. 

Results of the Open Data poll 

The portal “dati.veneto.it” ran a poll among its visitors in the months of September and October 2013. The 

analysis of the answers highlighted the following results and/or critical issues: limited knowledge of what Open 

Data are by businesses and citizens, especially as far as their economic development potential is concerned. 

The Veneto economic community is not able yet to see the benefits of Open Data, due to insufficient 

knowledge and/or lack of related skills; reuse happens just in a few cases and often it is “invisible”, meaning 

that it is limited to downloading datasets for study needs, purely personal interest or other needs internal to 

one's organization. Limited production of info graphics and online or offline services, especially by individuals 

or private businesses, for commercial purposes or civic interest. 

 

 Open data local level (Italian case study) 

If there can be most of the Italian regions publishing OD, the municipality level is mostly characterized by a 

general lack of G-OD publications (e.g., some PDF files or G-OD released in proprietary format like SHP). As 

indicated in §4.4.1 open data openness is a key factor for an effective usability of available data. The 

functionalities given by a VH may be used to increase the openness of some datasets giving this way a wider 

pyramid of G-OD available. 

 

 Open data Hackathon 

The term Hackathon has originated in the 1990s uniting the term “hack” and “marathon”. Hackathon can 

hence be defined as “an event, typically lasting several days, in which a large number of people meet 

to engage in collaborative computer programming”
7
. Such events are used to create innovative services, 

especially by individuals or private businesses, for commercial applications. An ENERGIC OD hackathon can 

be used to uptake the needs of geo-spatial OD users and to tackle practical problems such as to precisely 

identify which are the data useful for a particular activity and where they can be found in the territory. The 

participants of the Hackathons can hence be developers, designers, civil hackers, companies but also simply 

people passionate on Open Data concept so as to fully use and re-use the was amount of public data 

produced. The topics of applications can vary (see section 3.5). Participants typically form groups of about 2-5 

individuals, take out their laptops (if the event is technology themed), and dive into problems. Training 

workshops are a great parallel track especially for newcomers but also for all participants. 

ENERGIC OD for Open Data Hackathons organization basic requiremenst 

Find a venue to host the event and reserve the date (this is the only thing you need to do significantly in 

advance of the event) 

The venue should provide proper seating 

The venue should provide one power strip per table 

The venue should provide Wifi (is it fast and reliable? can it connect all of your participants? does it block any 

ports?) 

The venue should provide a microphone, at least in large rooms 

The venue should provide projector 

The venue should provide accessible entrances and wheelchair-friendly seating space (and if there is a 

stage, check if it is accessible, if applicable) 

The venue should provide gender-neutral, single-occupancy, accessible bathrooms 

APP language: English 

                                                      
7
 Oxford Dictionaries accessed via http://www.oxforddictionaries.com/it/definizione/inglese/hackathon 
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APPs should be relevant to the territorial needs (policies) 

Interoperability: APPs should be available for different types of platforms 

APPs should apply Open Access and/or Creative Commons (no copyright issues) 

Table 8. ENERGIC OD for Open Data Hackathons 

 GEO-COMMUNITIES AT INDIVIDUAL SCALE: LARGE GROUPS OF SINGLE 3.3

USERS 

In addition to consolidated communities, geo-information is increasingly appealing also to users of other 

domains, with little or no background in geo-science. Such groups could actually be considered a kind of geo-

communities at individual scale: they are large groups of single users and, using the Pilot APPs investigated in 

ENERGIC OD, it has been demonstrated that they represent probably the biggest community of users of Geo 

services. 

One of the reasons for this are the web and mobile technologies that enable a quick and easy geo-referencing 

of any kind of object or information or positioning of a person even in a unfamiliar surroundings in (almost) 

real-time. General public is thus more familiar with potentials of technologies and is very motivated to get in 

touch with something of their direct interest – the local environment. In fact, the existence of “m-government” 

or Mobile government (as argued by McLaren and Enemark, 2008) and of “urban sensing” (Cuffet al. 2008) is 

increasingly being noticed. These phenomena are supported by the “people on the move” providing additional 

information on emergencies or simply on the facts that could regard others, as an extension of already known 

e-government (electronic government).  

The awareness towards geo-information is hence at a very high level among people in general. In addition to 

communities, the users of geospatial information (and of ENERGIC OD VH and applications) could thus be:  

- Geospatial experts (geometricians, geomatics engineers, geographers, cartographers, mapping 

experts and so forth); 

- Non-geospatial experts i.e. professionals of other disciplines that actively use (or could strongly benefit 

from the use of) geospatial data such as geologists, farmers, biologists, archaeologists, architects,  

landscape planners, urban planners, historians, territorial policy makers; 

- Private companies: companies interested in generating applications on data of public interest; 

- Teachers and educators/students i.e. community of all potential educators that need or would use the 

geospatial information for educational purpose and more creative knowledge transfer regarding earth 

observation on a global and local scale; 

- Tourists that are already very used to the language of maps, location and tags of popular search 

engines (Google, Bing etc.);  

- Users of public transport, ; public service users, public health users 

- Citizens that could gain benefits in their everyday life from innovative applications based on geo-

information (location of places, names, distances, time to reach specific services or facilities etc.). 

The first examination of envisaged applications (WP6) already gives some indications in this sense. For 

example, professional with no necessary geospatial skills will be able to access the date of their interest 

independently (GeoPan Atl@s, Coastline Monitoring, BioBirdIndicator, Sensor ODP), farmers or agricultural 

experts will be able to monitor their crops (Natural Hazards) tourists will be provided with a more complete 

picture of the area they are visiting (GeoPan Atl@s, Historic maps Zaragoza), citizens will be provided with 

novel services for everyday life activity (ProxiSanté, geoDemos, onoMap!, Sensor ODP, eye2eye). 

A more structure study of these categories and their requirements was done within Task 4.3 that has studied 

and attempted to match these categories to the applications to be developed by the ENERGIC OD project. 

The final aim is to provide clusters of fields of interest and thus the potential users of the VH and of the 

applications. This clustering will potentially be of use for information clustering within the Virtual Hub itself. 

Moreover, this insight, that will give a more complete picture of the vast gamma of users and their 

requirements, will be a potential bases for a specific section of VH that will allow access to users according to 
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their interests. The study will be then followed by structured semantics in order to directly support such a 

specific gateway to VH even by non-geospatial experts (input to WP5). 

NON-technical requirements of geo-communities at individual scale - large groups of single users 

Job categories: geologists, farmers, biologists, archaeologists, architects,  landscape planners, urban 

planners, historians, territorial policy makers 

Basic knowledge of geographic information systems: easy language and user guides required 

Work with GPS instruments: possibility to implement GPS data required 

Table 9. NON-technical requirements of geo-communities at individual scale - large groups of single users 

 THEMATIC FIELDS OF APPLICATION: POLICY FRAMEWORK AND ENERGIC OD 3.4

APPLICATIONS 

Studies show that total market for public sector information was estimated at euro28 billion across EU (MICUS 

2008) while the total direct and indirect economic gains from PSI applications and use would be in the order of 

euro140 billion annually). When it comes to geographic information sector, in German market has undergone 

a 50% increase since 2000 while the survey conducted in the Netherlands (2010) estimate the economic value 

of the Dutch geo-information sector at € 1.4 billion (0.25% of the national GDP). Furthermore, the results show 

that the Dutch geo-information sector is a fast developing sector with high potential (Castelein et.al.) 

In their study pepared for Google in 2013
8
, for example, Oxera team tries to quantify the impact of Geo 

services on the world economy and consumer welfare, deviding the impact in three broad categories:  

- Directs effects: the revenue generated by companies and/or developing Geo services and the value 

that they add;  

- Consumer effect: increased benefits for consumers, businiesses and governments, over and above 

the value that these would paye for other types of services; 

- Wider-economic effect: the benefits in other economic sectors by creating new products and 

services and creating cost saving that would not be generated otherwise.  

 

Figure 15. Mechanisms of Geo’s impact (source: Oxera, 2013) 

The report has further estimated that the industry is growing at a reat of 30% per annum globally and that in 

                                                      
8
 What is the economic impact of Geo services? (2013)  accessed via 

http://www.oxera.com/oxera/media/oxera/downloads/reports/what-is-the-economic-impact-of-geo-services_1.pdf 
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the following years this figure might be an understimation in the following years. Figure 15 gives an overview 

of the type of the effects on the consumers and estimates the measure of related wellfare benefits. The 

conclusions further state that the befits of the consumers are real and that their benefits can be esimated and 

that efficency gains created by Geo services help to “facilitate economic activity and generate additional 

consumer welfare”.  

Section 3.4 will here focus on the “consumer” i.e. user dimension of the ENRGIC OD new innovative APPs 

(services) and on the thematic fields of application of interest even in the sectors of economy non always 

traditionally related to Geo information. Firstly the Policy framework of the whole project was examined. Also, 

the desktop research on thematic fields was performed upon the descriptions of the ENERGIC OD APPs. This 

study gave an illustartion of the PUSH sceario (section 2) in which APPs are embraced. Consequently, a 

survey peformed by the APPs’ developers (details in section 3.5) gave an insight into the needs of the 

developers and of the possible benefits of Open Data genrated for the final-users i.e. of the PULL scenario. 

3.4.1 Policy framework of ENERGIC OD 

In 2003 a European instrument called Directive on the re-use of public sector information (PSI Directive) 

has provided a common legal framework for a European market for government-held data (public sector 

information). The target set by the EC regarding this particular Directive is for overall gains of PSI to reach € 

100 billion per year in EU by 2017, including new businesses development and efficiency gains in public 

sector services. 

In addition, Open Data communication emphasises on intelligent processing of information as essential for 

tackling the challenges of the contemporary society. They are crucial in addressing, environmental pressures, 

energy efficiency issues, land use and climate change, pollution and traffic management. Management and 

analysis of data has an important impact on more informed decision making and policy creation in a wide 

range of application fields.  

On EU level several legislative and policy initiatives have been activated. In addition to PSI Directive, several 

initiatives have been launched, among which:  

 INSPIRE and access to Environmental Information (2009);  

 Commission Communication on Marine Knowledge 2020 (2010);  

 Action Plan of the Deployment of Intelligent Transport Systems – ITS (2008);  

 Policy on open access to scientific information (2009);  

 Environmental Noise Directive (END) 2002/49/CE; 

 Policies for digitization of cultural heritage (Europeana library). 

3.4.2 Thematic fields of ENERGIC OD APPs: desktop research 

ENERGIC OD DoW identifies several macro areas of interested for Task 4.3 in relation to Applications to be 

developed in WP6, such as:  

 Agriculture, Biodiversity and Landscape; 

 Inland water bodies and coastline monitoring; 

 Urban development and transformation; 

 Noise pollution in urban and semi-urban areas; 

 Management of public transport between different agencies of a given area; 

 Geo-localization and accessibility of "public facilities", in particular for the aging society. 

This non-exhaustive list was the starting point for some further analysis so as to possibly define other 

interesting thematic fields. 

A closer examination of these fields and of the first envisaged content of the ENERGIC OD APPs suggested 

that there could be a pattern connecting the thematic fields of applications with some specific European and 

International initiatives. In particular, ENERGIC OD refers directly to the Digital Agenda for Europe and the 
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Directive for establishing an Infrastructure for Spatial Information in the European Community (INSPIRE 

Directive). However, as identified during the preparation of the survey, several other initiatives have been 

examined such as PSI Directive and major challenges faced by European Union and international community 

today.  

In particular, the project chose to look into challenges that EU sets affront itself in the following years, not only 

as sections of the current EU framework Programme for Research and Innovation, but because these derive 

from the actual millennium challenges set globally. The intentions is, as stated by EC, to use this “challenge-

based approach” in order to “bring together resources and knowledge across different fields, technologies and 

disciplines, including social sciences and the humanities.” For this reason ENERGIC OD also chooses to look 

into European Innovation Partnerships and GEO, so as to study closer the priorities of Geospatial information 

sector and other economic sectors that do not traditionally widely use Geospatial information.  

The goal was hence to explore, using the sample of ENERGIC OD APPs as a test field, all the possible 

domains to which Geo information Sector and Geo Services could bring concrete benefits to. More closely 

these are the domains investigated were: 

1) Societal challenges. European Commission makes a clear reference to the fact that “intelligent 

processing of data is essential for addressing societal challenges” in its communication on Open Data 

in 2011. In fact, the informed decision making is recognised as crucial for all PAs called to tackle the 

challenges that contemporary society is facing. The societal challenges reflect hence the strategy of 

the Innovation Union and of Europe 2020 initiatives for “a smarter, more sustainable and more 

inclusive growth”. These are translated into six challenges: 

 Health, demographic change and wellbeing; 

 Food security, sustainable agriculture and forestry, marine and maritime and inland water research, 

and the Bioeconomy; 

 Secure, clean and efficient energy; 

 Smart, green and integrated transport; 

 Climate action, environment, resource efficiency and raw materials; 

 Europe in a changing world - inclusive, innovative and reflective societies; 

 Secure societies - protecting freedom and security of Europe and its citizens 

(as explained at: http://ec.europa.eu/programmes/horizon2020/en/h2020-section/societal-challenges) 

2) European Innovation Partnerships (EIPs). This new approach under Innovation Union initiative 

desires to make the  research and innovation  more challenge-driven and has a focus on societal 

benefits and a rapid modernisation of the associated sectors and markets. EIPs currently concentrate 

on five specific sectors:   

 Active and Healthy aging; 

 Agricultural Sustainability and Productivity; 

 Smart Cities and Communities 

 Water 

 Raw materials 

Some EIPs, such as Smart Cities or Agriculture, are particularly sensitive to advancement in geo-information 

sector. (as explained at: http://ec.europa.eu/research/innovation-union/index_en.cfm?pg=eip) 

3) GEO Societal Benefit Areas (SBAs). This last category was considered because of the global impact 

of GEO and GEOSS initiatives. In fact, as the main objective of GEO is to provide observation and 

information products in support of societal needs, GEOSS is determined to actively contribute to a 

broad range of “Societal Benefit Areas” (SBAs). For a period 2010-2020, these SBAs were chosen to 

be: 

 Agriculture: Supporting sustainable Agriculture and combating desertification; and 

 Biodiversity: Understanding, monitoring and conserving Biodiversity; 

 Climate change: Understanding, assessing, predicting, mitigating and adapting to Climate 

variability and change; 
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 Disasters: Reducing loss of life and property from natural and human-induced Disasters; 

 Ecosystems: Improving the management and protection of terrestrial, coastal and marine 

Ecosystems; 

 Energy: Improving the management of Energy resources; 

 Health: Understanding environmental factors affecting human Health and well-being; 

 Water: Improving Water resource management through better understanding of the water cycle; 

 Weather: Improving Weather information, forecasting and warning. 

The use of geo-spatial information that keeps in mind the global scale of impact was considered to be of 

importance for ENERGIC OD in terms of an international framework to local challenges(as explained by Geo 

science Report
9
). 

Figure 16 illustrates the gamma of these domains that could have real benefits for the consumers (including 

producers, users and “produsers”) that could possibly even be measured. 

 

Figure 16. Potential domains of Geo-information sector: EU2020 Societal challenges, EIPs and GEO Societal 

Benefit Areas 

 REQUIREMENTS COLLECTION STRATEGY: USER NEEDS AND THEMATIC 3.5

FIELDS 

In order to collect some first inputs on applications to be developed by WP6, the ENERGIC OD internal 

                                                      
9
 Fellous J.&Béquignon J. for ESA “Geo Science” (2010) accessed via 

http://www.earthobservations.org/documents/committees/stc/20100923_geo_and_science.pdf 
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stakeholders, intended as developers and hence users of the VH, were asked to provide some first information 

regarding the potential external stakeholders and users such as PAs, VGI and/or citizens that could be 

interested in specific ENERGIC OD applications and the application thematic field of those applications.  

The information was collected in a form of a specific survey for Task 4.3 that has built up on previous work of 

the project (i.e. WP2, WP6 and the WP4-WP5 Workshop results).  

The survey was structured in a spreadsheet file (as illustrated in the Annex I of this document) and it was 

distributed to all partners engaged in development of an innovative applications in WP6. In particular, partners 

were asked to perform three specific activities:  

1) to identify the field of expertise of their application;  

2) to identify possible relevant Directives, regulations or other indications on regional/national/EU and 

international level;  

3) to identify the most relevant keywords from the above mentioned initiatives that could match the 

ENERGIC OD applications.  

Respectively these activities had a purpose to: 

1) identify fields that could benefit from ENERGIC OD Virtual Hub; 

2) test the ground on developers’ awareness of a larger policy framework around GI sector and Open 

Data initiative; 

3) structure a first draft version of taxonomies that would give feedback to a more technical section of the 

survey (see section §4.3) and in particular to WP5. The table of the taxonomies is further described in 

section 3.6.1. 

More specifically, the questions circulated among the partners were structured under the following sections:  

Section 1: National/EU/International Policy - APP development framework 

First question asks to identify the field of application, as identified by DoW (see Section 3.4.2) and to suggest 

any relevant Directives or standards considered by their application recommended by their region, country or 

EU. Furthermore, APP developers were asked to consider specific EU and International initiatives:  

A. European Innovation Partnerships (EIPs); 

B. EU Societal challenges;  

C. GEO SBAs. 

For each of the initiatives above the developers were asked to respond to the following questions:  

 X.a. Do you think your app can contribute to one of these thematic fields? If yes, which ones? 

 X.b. If yes, briefly describe in what manner? (max. 500 words) 

 X.c. Provide 1 or more keywords relevant for your application domain and geographic development, 

thinking of the possible added value of VH implementation. 

Section 2: User communities and final user requirements 

In this section the developers were asked to identify any stakeholders that match their application, such as:  

 Professional Geomatics Communities; 

 Volunteered Geo-information communities; 

 Open Data Networks; 

 Small Medium Enterprises; 

 Public Authorities; 

 Citizens for example, elderly, youngsters, students, tourists. 

In addition, developers were asked to give a short description on how their app tackle the needs of the end-

users and on how their application potentially makes a difference in everyday life of people. 

The structure of the survey was based on the project strategy that foresees WP4 (requirements and 
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specifications) at the core between the state-of-the-art, the technological requirements for application 

development and the actual impact of the VH and applications on specific thematic fields and on specific end-

user communities.  

The main aim of the survey was to collect information on developer’s awareness of the ongoing initiatives, of 

the relevance of the ENERGIC OD applications to these initiatives and possible legislation or strategical 

framework that applications could tackle. All of the application developers were asked to provide information 

on their application i.e. on 10 ENERGIC OD apps to be developed by the project partners:  

 A1 Historic Maps of Zaragoza (UNIZAR) 

 A2 eye2eye (AED-SIDAC) 

 A3 Coastline evolution monitoring (BRGM) 

 A4 OnoMap! (CNRS) 

 A5 ProxiSanté (DEPTH) 

 A6 Natural Hazards (IGIK) 

 A7 Biodiversity Bird Indicator (LUP) 

 A8 GeoPan Atl@s (POLIMI) 

 A9 GeoDemos (SRP) 

 A10 Sensor Open Data Portal (ALKANTE) 

 

The results of this work will provides main input to WP6 regarding Application development and WP7 

Dissemination of the project results (Figure 17). 

 

 

Figure 17. Strategy for contribution collection on Task 4.3 

3.5.1 First results of the survey: user and target groups of ENERGIC OD Apps 

The survey allowed to generate a wide framework of users, due to the fact that the application crosses 

different typologies of users, thus obtaining a transversal reading of all the input given by the partners, from 

where to derive requirements, critical aspects and potentials (Table 10, Table 11, Table 12 and Figure 18).  
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Potential 
users/stakeholders 

Professional 
geomatic 

community 

Volunteered 
GI 

communities 

Open 
data 

network 
SMEs 

Public 
Authorities 

Citizens (e.g. 
elderly, youngsters, 
students, tourists) 

A
P

P
LI

C
A

TI
O

N
 N

A
M

E 

Historic Maps of 
Zaragoza (UNIZAR) 

YES YES YES YES YES YES 

eye2eye (AED-
SIDAC)   

YES 
   

Coastline Evolution 
Monitoring 
(BRGM) 

YES YES YES 
 

YES YES 

OnoMap! (CNRS-
ISTV) 

YES YES YES 
  

YES 

ProxiSanté 
(DEPTH) 

YES 
 

YES YES YES 
 

Natural Hazard 
(IGiK)   

YES YES YES YES 

Biodiveristy Bird 
Indicator (LUP) 

YES YES YES 
 

YES YES 

GeoPan Atl@s 
(POLIMI) 

YES YES YES YES YES YES 

geoDEMOS (SRP) 
  

YES 
  

YES 

Sensor Open Data 
Portal (ALKANTE) 

YES YES YES YES 
  

Table 10. User and target groups of ENERGIC OD Apps 

 

 

Figure 18. User and target groups of ENERGIC OD APPs (graphical presentation) 
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ENERGIC OD APPLICATIONS: Geocommunites at collective scale 

 

 

Potential 
users/stakeholders 

Professional geomatic community Volunteered GI communities Open data network 

A1 
Historic Maps of 

Zaragoza (UNIZAR) 
YES YES YES 

 

Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

   

A2 eye2eye (AED-SIDAC)   YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

   

A3 
Coastline Evolution 
Monitoring (BRGM) 

YES YES YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

 

Information of the coasts can be 
generated directly by the people. The 
APP will inform the authorities about 
the feeling of people (by 
crowdsourcing). Some specific 
suggestion could be better refined 
and analysed within WP6. Some 
elements may be relevant as 
guidelines for other VGIs. 

 

A4 OnoMap! (CNRS-ISTV) YES YES YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

Noise data will be used by 
professional to build exposure 
indicators, or decision maps. 

Noise data will be collected by VGI. 

The app will  use Open data network 
to create spatial indicators 
(demographic data coupled with 
noise measures). 

A5 ProxiSanté (DEPTH) YES  YES 

 
Notes. Expected impact of 
APPs on users (producers, 

The application has an API that will 
permit users to generate isochronal 
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“produsers” and end-users) maps on any kind of dataset. 

A6 Natural Hazard (IGiK)   YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

   

A7 
Biodiveristy Bird 
Indicator (LUP) 

YES YES YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

Scientific illustration how habitat 
suitability can be mapped. 

Possible sites for bird watching, 
information coming from passionate 
users (even non-experts) 

The app only uses open data and will 
hopefully include Sentinell-2 data 
application 

A8 GeoPan Atl@s (POLIMI) YES YES YES 

 
Notes. Expected impact of 
APPs on users (producers,  
“produsers” and end-users) 

GeoPan will use information coming 
from the world of geomatic 
communities and geo- portals at 
national/regional/local level, helping 
to increase the use of open 
cartography. 

GeoPan regards landscape and built 
environment and combines data 
(facts) with experience (involvement 
of communities). It builds upon the 
data deriving from VGI datasets 
(historic cartography) and integration 
with current data. GeoPan will also 
provide info to the extensive geo-
historical context. GeoPan could 
make a significant contribution to 
community based Web 2.0 and 
collaborative engagement of 
participants in a shared project. 

GeoPan will built upon open geo-
data using Open data networks on 
regional and national level, in the 
framework of PSI Directive. Attention 
will be given to the historic 
cartography useful to detect ancient 
traces of riverbeds, dry walls and 
terraces, agricultural species, 
biodiversity and so forth. In this 
sense, GeoPan Atlas will possibly 
contribute with relevant information 
of geo-historical context. Integrated 
data on land cover and possible 
changes in landscape can contribute 
to a more informed decision making 
on land use, as suggested  by the 
Open Data communication. 

A9 geoDEMOS (SRP)   YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

   

A10 
Sensor Open Data Portal 

(ALKANTE) 
YES YES YES 
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Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

Local authorities having geoportals 
can enrich the data they disseminate 
with sensor data provided in 
Opendata or geomatic data formats 

VGI may be sensor data produsers if 
they are equipped with ad-hoc 
sensor devices (citizen sensor 
approach). Smartphones can play 
the role of the sensor device 

Bring sensor data into the open data 
world 

Table 11. ENERGIC OD APPs: Geo-communities at collective scale 

 

ENERGIC OD APPLICATIONS: Geocommunites at individual scale - large groups of single users 

 

 

Potential 
users/stakeholders 

SMEs Public Authorities 
Citizens (for example, elderly, 
youngsters, students, tourists) 

A1 
Historic Maps of 

Zaragoza (UNIZAR) 
YES YES YES 

 

Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

Raise awareness about the changes 
and development of Zaragoza from 
1879 to the present; valorisation of 
cartographic heritage. 

Raise awareness about the changes 
and development of Zaragoza from 
1879 to the present; valorisation of 
cartographic heritage. 

Raise awareness about the changes 
and development of Zaragoza from 
1879 to the present; valorisation of 
cartographic heritage. 

A2 eye2eye (AED-SIDAC)    

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

   

A3 
Coastline Evolution 
Monitoring (BRGM) 

 YES YES 

 
Notes. Expected impact of 
APPs on users (producers,  
“produsers” and end-users) 

 
The app will inform the authorities 
about the feeling of people (by 
crowdsourcing). 

The coastline application will inform 
the public about the reality of the 
coastline. 

A4 OnoMap! (CNRS-ISTV)   YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

  

The noise data collected by the app 
are a valuable resource for both the 
scientists and public authorities since 
they provide a low-cost alternative 
solution to simulations or fixed 
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sensors network monitoring while 
keeping the citizen at the heart of the 
research and of the action plan. 

A5 ProxiSanté (DEPTH) YES YES  

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

The application will be Open Source 
and could be reused by others 
SMEs. 

The app allows to identify areas with 
a lack of health services. It can help 
PAs to take decisions on creating 
new health services. 

 

A6 Natural Hazard (IGiK) YES YES YES 

 
Notes. Expected impact of 
APPs on users (producers,  
“produsers” and end-users) 

Insurance companies: The app will 
allow to assess potential shortage of 
crops and to anticipate increase of 
their price. It will allow insurance 
companies to assess the levels of 
financial compensation that should 
be given to farmers due to damages 
of crops. 

 

Farmers, agriculture policy makers: 
The app will raise awareness of end-
users about the current condition of 
crops, possible damages due to 
natural hazards and estimate crop 
yield reduction. 

A7 
Biodiveristy Bird 
Indicator (LUP) 

 YES YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

 Policy instrument, information tool 

Possible bird sights, educational 
benefits about bird habitat 
requirements, inefficiency of EU 
agricultural programme to protect the 
EU biodiversity 

A8 GeoPan Atl@s (POLIMI) YES YES YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

Awareness raising towards the 
territory as resource for economic 
growth will be fostered through 
GeoPan. Entrepreneurial skills of 
existing SMEs but also of common 
citizens (e.g. craftsmen, local bio-
producers, bio-farmers) could be 
stimulated so they could advertise 
their product through GeoPan or use 
GeoPan information for their own 
businesses. 

GeoPan functions will be able to 
contribute directly to the territorial 
management in general and to 
landscape management in particular, 
putting focus on the historic 
information that is not used by 
professional sufficiently. This app will 
foster a more informed decision 
making, tailored to the real needs of 
the territory, in combination with 
public policies. 

Enriched information about the 
changes of landscapes will give 
significant contribution for visitors 
and tourists about both natural 
environment and cultural aspects, 
agricultural species cultivated in the 
past (or currently), inland waters etc. 
It will be possible to explore the 
activities around these main territorial 
features and hence connect in a 
more direct way to the socio-
economic aspects and with identity of 
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a specific location. 

A9 geoDEMOS (SRP)   YES 

 
Notes. Expected impact of 
APPs on users (producers, 
“produsers” and end-users) 

  
All citizens (mobile Europeans) 
looking for a suitable place of 
residence. 

A10 
Sensor Open Data Portal 

(ALKANTE) 
YES   

 
Notes. Expected impact of 
APPs on users (producers,  
“produsers” and end-users) 

SMEs providing sensors (facilitates 
the dissemination of sensor 
measures) 

  

Table 12. ENERGIC OD APPs: Geo-communities at individual scale (large groups of single users) 



 

 

49 

D 4.2 - Report on the most relevant fields of application and user needs, strictly related to innovative 
applications, services and semantic content to be implemented 

3.5.2 User needs from the survey – output on associated NON-technological 

requirements 

The results of Task 4.3 survey on user needs highlights the fact that all ENERGIC OD APPs will have a very 

transversal impact when it comes to user categories. The Apps envisage to tackle the needs of user 

communities. In this sense the interaction will be twofold (data request and contribution with new data), 

reflecting thus the pull (information pull of public, volunteered and open data) and push (contribution with the 

app results to the existing communities) scenario.  

Apps also foresee to contribute to SMEs and business sector by providing easy-access and usually Open 

Source based applications that could stimulate new solutions. Most of the ENERGIC OD developers represent 

SMEs themselves so they fully capture the problems of lack of awareness of Open Data availability and their 

potentials for App development. User needs are tackled also when it comes to specific Public Authorities 

(government bodies or their agencies), providing relevant information for more informed decision making 

process. Strongly connected to this aspect is the connection with citizens (final end-users) and their more 

active involvement – PAs need effective solutions for territorial management and governing of citizens while 

the needs of citizens might be identified, categorized and translated into future policies. 

Table 13 summarises the main requirements that ENERGIC OD should fulfil in order to respect the needs of 

the users they envisage to engage and in order to make the contribution of the new innovative Apps more 

effective.  

 

Requirements for Task 4.3 – User needs 

User needs Associated Non-technical Requirement 

General App User Identify clearly the category of users 

Identify the needs of these users 

Identify social added value of the application 

Professional geomatics communities Build up on existing data/data published by public authorities 

and professional geo-communities 

Make app result always available (upon payment or not) 

Recognise Copyright 

Volunteered GI (VGI) communities Tackle topics of strong interest to society (contribute to VGI) 

Tackle topics that would require/can benefit from volunteered 

contribution (stimulate VGI contribution) 

Recognise Copyright 

Open Data networks Promote use and re-use of Open Data (public data) 

Promote use of OD geo-information for business 

creation/business enhancement  

Promote use of multiple data sources 

Recognise Copyright 

SMEs Use/promote use of Open Source for development and result 

publishing 

Raise awareness on specific topics for business development 

Create added value for business 

Public authorities  Identify field of application 



 

 

50 

D 4.2 - Report on the most relevant fields of application and user needs, strictly related to innovative 
applications, services and semantic content to be implemented 

Identify local/regional/national or EU authority relevant for this 

topic (one or more levels) 

Raise awareness on the use of Open Data as in the case of 

local municipalities publishing G-OD or historical national 

archives (in this case studying sustainable business models) 

Target specific social requirements/social benefit area (policy 

level) 

Identify added value for specific policy area (more informed 

decision making) 

Identify added value for “real-life” needs of citizens 

Citizens  Raise awareness  on Open Data 

Avoid registration/different user categories 

Promote easy and free discover to information 

Create added value for “real-life” needs of citizens 

Provide user-friendly graphic interfaces 

Provide apps for smart devices (phones and tablets) 

Table 13. Requirements for Task 4.3 – User needs 

3.5.3 First results of the survey: thematic fields of ENERGIC OD APPs 

A wide fields of subjects is covered by the Pilot APPs within ENERGIC OD. As described, a sort of semantic 

taxonomy has been implemented in order to facilitate the different users accessing the Pilot APPs, answering 

the requirement of “easiness”. 

A summary of the first inputs of the survey brought to some first results that allowed to “cluster” different 

applications around similar thematic fields of application. Table 14 shows the summary of relevant identified 

topics for each APP across three major initiatives.  

This first analysis of survey responses, of app descriptions provided in DoW and of additional information 

provided by partners, suggests that ENERGIC OD applications fall in two main categories i.e. 1) “Land 

applications” that consider a more geographical/landscape scale and 2) “Urban applications” that consider 

city/district scale. Both of these scales and the contributions of the applications could be oh high relevance to 

the end-user communities and to citizens on the everyday bases (§3.6.2). 

 

ENERGIC OD 

APPs THEMATIC FIELDS 

EU2020: SOCIETAL 
CHALLENGES 

EIPs 
GEO/GEOSS 

(SBAs) 

APP n° 

 

APPLICATION NAME 

 

•Health, demographic change 
and wellbeing; 
•Food security, sustainable 
agriculture and forestry, marine 
and maritime and inland water 
research, and the Bio-economy; 
•Secure, clean and efficient 
energy; 
•Smart, green and integrated 
transport; 
•Climate action, environment, 
resource efficiency and raw 
materials; 
•Europe in a changing world - 
inclusive, innovative and 
reflective societies; 
•Secure societies - protecting 

•Active and Healthy 
aging; 

•Agricultural 
Sustainability and 
Productivity; 

•Smart Cities and 
Communities; 

•Water; 

•Raw Materials 

•Agriculture; 
•Biodiversity, 
•Climate; 
•Disasters; 
•Ecosystems; 
•Energy;  

•Health;  

•Water; 

•Weather. 
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freedom and security of Europe 
and its citizens. 

A1 
Historic Maps of Zaragoza 
(UNIZAR) 

Reflective Societies Smart Cities  

     

A2 eye2eye (AED-SIDAC) 
 

Agriculture 

Smart Cities 
Agriculture 

     

A3 
Coastline Evolution 
Monitoring (BRGM) 

Climate action Water Ecosystems 

     

A4 OnoMap! (CNRS-ISTV) 
Smart, green and 
integrated transport 

Smart Cities Health 

     

A5 ProxiSanté (DEPTH) 
Health, demographic 
change and wellbeing 

Active/healthy 
aging 

Smart Cities 

Health 

     
A6 Natural Hazard (IGiK) Food security Agriculture Agriculture 

     

A7 
Biodiveristy Bird Indicator 
(LUP) 

Food 
security/sustainability 

Agriculture and Forestry 
 

Agriculture 

Biodiversity 

Ecosystems 

     

A8 GeoPan Atl@s (POLIMI) 

Food 
security/sustainability 
Agriculture and Forestry 

Climate Action 

Reflective Societies 

Agriculture 

Smart Cities 

Agriculture 

Biodiversity 

Climate 

Disaster 

Ecosystems 

     

A9 geoDEMOS (SRP) Reflective Societies Smart Cities 
 

     

A10 
Sensor Open Data Portal 
(ALKANTE) 

Secure, clean and efficient 
energy 

Climate Action 

Smart Cities 

Water 
Energy 

Table 14. Summary of the thematic fields relevant to ENERGIC OD Apps 

 

Most of the ENERGIC OD APPs regard landscape/environment scale and urban/city scale cornering the 

themes of energy, climate change, health, natural hazard. This potentially reflects the new trend of geo-

information being relevant and applied not only on a geographic scale but also on a more local-city scale, 

closely related to the citizens. Several topics such Climate change, Agriculture, Health and Reflective 

Societies seem mostly applicable for ENERGIC OD Apps, revealing the main concerns or the main current 

focus of public attention. On one side, there is a strong awareness of the ongoing and upcoming climate 

change and its affects and the need for new services that could help to mitigate those changes, in particular 

in specific socially relevant fields – agriculture, food production and security, changes of landscapes and 

agri-landscapes, health services. Some other more specific apps underline the utility of open geo-information 

for a variety of services that cover flora and fauna protection domain, biodiversity and ecosystems. Another 

strong category regards Smart Cities as many applications tackle the citizens and some primary needs such 

as home and wellbeing in urban areas as well as health emergency issues. Furthermore, most of the 
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application identify as relevant the Reflective Society challenge i.e. responding to the needs of more inclusive 

societies that use, benefit from and potentially voluntary contribute to products and services of Information and 

Communications Technologies. The situation reflects a clear link between DAE Pillar VII (benefits of ICT to the 

society) and the societal challenges, stimulating thus an overall creative awareness of developer ENERGIC 

OD is trying to stimulate as shown in §3.6. 

3.5.4 Thematic fields from the survey – output on Associated Non-Technological 

Requirements 

A series of NON-Technical requirements have been identified considering the thematic fields of application 

through the survey. Particularly, identifying the connection of the APPs to the subjects covered by SBA, 

Societal Challenges and EIPs, in terms of added value and creative awareness. Such NON-Technical 

requirements are considered viable to the related impact of Pilot APPs in the future and as a leverage towards 

involvement redistributing G-OD in an easy way.  

The results of the survey regarding the thematic fields of application are summarized in Table 15. 

 

Requirements from Task 4.3 – Thematic fields 

Thematic fields Associated Non-technical Requirement 

ENERGIC OD Thematic Fields Identify a thematic field of interest for your app 

Identify any policy relevant to your app 

(local/regional/national/EU) 

Identify contribution of your app to that policy (in terms of 

products, services, indicators, other) 

Societal challenges Identify societal challenge to tackle 

Identify contribution to this challenge (creative awareness) 

Identify added value of your app (valorisation of VH) 

European Innovation Partnership Identify EIP community (if relevant) 

Identify contribution to this community (creative awareness) 

Identify added value of your app to EIP initiative (valorisation 

of VH) 

GEO Societal Benefit Areas (SBA) Identify GEO SBA (general framework of your app) 

Identify contribution to this SBA (creative awareness) 

Identify added value of your app to GEO/GEOSS initiative 

(valorisation of VH) 

Table 15. Requirements from Task 4.3 – Thematic fields 

 POTENTIAL IMPACT OF ENERGIC OD PILOTS AND A PROPOSAL OF SEMANTIC 3.6

TAXONOMY FOR VIRTUAL HUB 

Taxonomy is a branch of science that provides a thorough description, identification, nomenclature, and 

classification of organisms or objects. This approach  is proving to be an extremely useful, especially in the 

ICT domain that is subject to advanced ontological structures of things and relationships between them. This 

is true because, due to the fact that machine recognize a term as such only if they have its description or in 

relationship with other terms, a detailed structure of terminology and their position in a class makes it easier for 

a machine to identify the same term in different contexts. For example, term “Water” will be always the same in 

terms of description of a chemical substance but it can have different connotation in terms of natural 

phenomena (e.g. rain, seas, inland water, lake or river) or in relationship with thematic fields of application 
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(e.g. societal challenge regarding climate change and the rise of sea level, improving water resource 

management etc.). 

In order to explore an actual impact of the impact that VHs and application will produce across different 

thematic fields, a graphic solution on the issue is proposed (Figure 19 and Figure 20). The responses of the 

survey gave a clear picture on what developers think about the framework of their applications i.e. on the 

possible themes that these applications fall under or possible directives, normative or prescriptions that they 

tackle. In the field of Creative and Digital Media sector, for example, a stimulation towards an innovative 

products and services that could be useful to the society and create awareness is strongly supported. This 

“awareness rising” actually works in two ways: the novel products and services could rise awareness of final 

users on certain issues (such as environment, waste management, water scarcity etc.) but the creation 

process could also form a new generation of “creative thinkers” that are able to capture the needs of society 

more naturally and hence deliver better targeted products and services useful for specific purposes.  

The aim of this activity in ENERGIC OD was to illustrate the so-called initial “creative awareness” of the 

application developers and their awareness after an internal WP4 discussion on some desktop research 

findings and previous experiences of the consortium. In fact, the Task 4.3 proposes to put the light on the 

matter skills and hopefully contribute towards the betterment of this sills, enabling the developers to perceive a 

“bigger picture” of their creative work in order to better target the needs of users, to possibly aim for the 

thematic fields that are among priorities of public administrations and hence often subject to infinitives and 

also to possibly indicate novel trends and innovative ways for a better use and exploitation of geo-information.  

In Figure 19, the App tags were placed following the expressions and description of developers (creative 

awareness stage 1).  

 

Figure 19. Responses of APP developers: Creative awareness (stage 1) 

Further analysis of the APP description and intention was done by WP4 Leader, the coordinator and interested 

partners to elaborate on a more structured and complete picture of the potential ENERGIC OD impact in terms 

of thematic fields. The Figure 20 (creative awareness stage 2) presents a revised version done in collaboration 
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with all partners. In addition, several relevant documents were identified as significant for the applications. In 

particular these following legislation instruments on EU level were identified as relevant:  

 Digital Agenda,  Pillar VII ICT- enabled benefits for EU society; 

 INSPIRE Directive 

 Common Agriculture Policy (CAP) 

 Habitat Directive (Natura 2000) 

 European Landscape Convention (Florence Convention)  

 European Convention on the Protection of the Archaeological Heritage (Valetta Convention) 

 Environmental Noise Directive (END) 

 Action Plan for Intelligent Transport System (ITS) 

 Water framework Directive (WFD)  

 Groundwater Framework Directive (GFD) 

 

The feedback of this work is illustrated by the following picture (Figure 20) obtaining a sort of more conscious 

creative awareness among the partner APPs developers. The framework are EU and National directives inside 

which some APPs will be developed, has been analysed helping the effort addressing the EIP, Geo SDA and 

Societal Challenges thematic field of application.  

 

 

Figure 20. Thematic fields of ENERGIC OD Applications 

In the past decades a growing amount of businesses have become more “green”. Recalling the PULL/PUSH 

scenario (section 2 of this Report), this occurrence could be explained by the fact that there was a significant 

encouragement of the public sector to foster, promote and implement more sustainable solutions in all sectors 

of economy that would be more respectful of the environment in general i.e. the PUSH force. Gradually, 

however, more businesses started producing green products and services in different domains such as food, 

manufacturing, construction even automotive industry also to encounter the demand of users and consumers 
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that begun stronger. People have understood that they can have (or demand) “good” and “green” products 

and services that can be of closely equal or even better quality and price but in respect towards the planet. 

This phenomena can be translated into a higher “awareness rising” towards the environment i.e. the PULL 

force.  

ENERGIC OD has investigated its APPs under similar light in order to understand what services can be 

beneficial to which areas and if there could be space for enlargement of this picture (Figure 21). Given that the 

developing of APPs is a highly creative process, this concept was compared to the “creative awareness” – 

while the PUSH is provided by the context of a declared policy/market/technological framework (i.e. there is 

concrete need that has to be fulfilled), the stimulation of creative awareness of APPs developers can produce 

the PULL effect as an engine for innovation providing new marketable services able to guarantee real social 

benefits.  

  

Figure 21. An iterative process of APP development in a wider technological framework that meets 

current public policies: creative awareness as an engine for innovation 

3.6.1 Semantic taxonomy and VH integration: summary table 

There are already several examples discussing the need for taxonomies and their connection to existing 

ontologies and vocabularies. Some examples proposed regard the world of Geo-spatial information (e.g. 

GEOSS taxonomy) or for example Earth Observation domain (EARSC taxonomy report). Thus a clear 

description of ENERGIC OD APPs and services that these will generate appear to be the right approach in 

order to have a common understanding of added value offered, but also of the requirements and needs to 

fulfil. In addition, an ENERGIC OD taxonomy should provide a translation between the project results such as 

National VHs and APPs and the world of potential new users such as consumers of services but also  

developers. 

The result of the work carried out on the thematic field of application gives an idea of the wide field of subjects 

covered by the Pilot Applications within the ENERGIC-OD project. This is described by a first draft summary 

table containing the keywords suggested by the partners to describe the field of application analysing the 

SBAs, EU Societal challenges and EIBs, subjects shown in Table 16 better specifying the exact field covered 

by themselves.  

The objective was to use the result of the summary table not only under point of view previously described, but 

also within the Virtual Hub architecture, in order to facilitate the assess to the different OD needed by the 

different Application Pilots. Thus to facilitate the users access to the data allowing them to select the keyword 

under which the different OD have been clustered. Table 16 collects the themes and the sub-themes 

keywords and taxonomies, given by the APPs. 
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SUB-THEME KEYWORDS AND TAXONOMIES 

 APPLICATION 
NAME 

DIRECTIVES/LAWS SOCIETAL 
CHALLANGES 

EIPs GEO/GEOSS  OTHER 

KEYWORDS 

A1 Historic Maps 
of Zaragoza  
(UNIZAR) 

INSPIRE  Smart cities 
and 
communities 

Urban 
planning 

 Historic maps 

Urban 
planners 
Cadastre 
valorisation of 
cartographic 
heritage 

Digital Agenda 

Reflective 
societies 

A2 eye2eye (AED-
SICAD) 

    Citizen 
participation 

Land 
consolidation 

Environmental 
issues 

Energy issues 

A3 Coastline 
Evolution 
Monitoring 
(BRGM) 

INSPIRE 

Open Data 
Communication  

  Water 

Coastline 

Citizen 
participation 

Crowdsourcing 

Diffusion of 
information 

 

A4 OnoMap! 
(CNRS-ISTV) 

Environmental Noise 
Directive (END) 

Sharing 
knowledge 

Noise 
exposure 

Evaluate 
impact 

Noise 
pollution 

Citizen 
participation 

  

A5 ProxiSanté 
(DEPTH) 

French Instruction 
N°DGOS/R2/2012/26
7 of the 3

rd
 of July 

2012 (relative to max 
30min time for 
emergency access) 

 Health 
services 

Public 
Authorities 
awareness 

Health 

Health 
services 

 

A6 Natural Hazard 
assessment for 
agriculture 
(IGiK) 

CAP 

 

Food security Agriculture 
hazards 

Crop yield 

Food condition 

Trade of 
agricultural 
products 

Awareness 
rising 

Financial 

compensation 
Insurance 

A7 Biodiveristy 
Bird Indicator 
(LUP) 

CAP 

InVekOS (Integriertes 
Verwaltungs und 
Kontrollsystem 
(German: Integrated 
Administration and 
Control System) 

EU2020 Biodiversity 
Targets  

Natura2000 

Habitat Directive 

Agro-
biodiversity 

Biodiversity 

Birds 

Biodiversity 

CAP 

Habitat 
Sustainability 

 

Crops 

Agriculture 

Agro-
biodiversity 

Bird habitat 

Agricultural 
fields  

Agricultural 
crops 

Bird watching 

Brandenburg 
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A8 GeoPan Atl@s 
(POLIMI) 

World heritage 
Convention (WHC) 

INSPIRE Directive 

Common Agriculture 
Policy (CAP) 

Habitat Directive 

European Landscape 
Convention 

European 
Convention on the 
Protection of the 
Archaeological 
Heritage 

Codice dei Beni 
culturali e del 
paesaggio (Codice 
Urbani). Translation: 
Codex on Culturale 
Heritage and 
Landscape (Urbani 
Codex) 

Piano 
Paesaggistico 
Regionale (PTR) 
Translation: Regional 
Plan for Landscape 
(section of Regional 
Territorial Plan of 
Lombardy Region) 

Resource 
efficiency  

Inland waters 

Climate change 

Biodiversity 

Landscape 
management 

Eco-systems 

Creative 
awareness 

Digital heritage 
and landscape 

Economic 
growth 

Innovation 
policies 

Inclusive and 
reflective 
societies 

Disaster-
resilience 

Erosion 

Floods 

Ecology 

Water 

Agriculture 

Landscape 
features 

Landscape 
management 

Participatory 
approach 

Urban 
planning 

Soil use 
transform
ation 

 

A9 geoDEMOS 
(SRP) 

INSPIRE    General public 
Suitable place 
for residence 

A10 Sensor Open 
Data Portal 
(ALKANTE) 

INSPIRE  Sensor (in-
situ) data 

Sensor (in-
situ) data 
monitoring 

Energy 
monitoring 

Inland water 
temperature 
monitoring  

Energy 
consumption 

Inland water 
temperature  

Sensors 
monitoring 

Local 
authorities 

Open data 

Sensor data 

Involvement of 
businesses 
(SME 
providing 
sensor data) 

Table 16. Keywords and thematic taxonomy summary table 

 

Within the WP6 activities such taxonomy is expected to be further investigated within the Pilot APPs, 

implementing the translation of all the terminology in all the consortium languages in order to favour the 

leverage the trans-border potential of ENERGIC OD results (and hence Geospatial Open Data) even after the 

project is over. 

In conclusion, if we consider the end user as a consumer of the information available through the Virtual Hub 

(in opposition to the APP developer who is an intermediate user providing APPs for the end-user), it is 

important to enable him/her to access information based on his/her own point-of-view. The proposed 

taxonomy, defined through the analysis of the 10 ENERGIC OD pilot applications, formalizes such users’ 

point-of-view. A VH may exploit it providing technical utilities for searching information (APPs and data) based 

on taxonomy entries. The VH can implement an APP catalog with APP entries annotated (with tags and 
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metadata) with the proper taxonomy entries. Moreover, the taxonomy may be integrated in a knowledge base,  

accessed by the semantic module of the discovery broker (see D5.1 – Virtual Hub System Architecture) 

allowing to map end-users’ point-of-view expressed through taxonomy entries, to data providers’ point-of-view 

expressed by metadata. To enable these two capabilities it is necessary:  

a) to encode the taxonomy in a machine-readable format (e.g. RDF);  

b) to implement access to the taxonomy as a vocabulary for APP tagging;  

c) to align the taxonomy with other existing, vocabularies, ontologies and taxonomies in a knowledge 

base published through standard services (e.g. SPARQL/SKOS) for integration in the VH 

brokering framework. 

3.6.2 From the semantic taxonomy toward personalized profiling  

The availability of the previously defined semantic taxonomies may play a significant role in facilitating a single 

point of access to different data sources as well as in reducing the complexity of data discovery and access by 

different users. In such a way the easiness requirement highlighted in previous sections would be broadly 

fulfilled. This could be possible through two different approaches: 

 Thematic approach: aggregating ENERGIC OD applications and the data they use according to the 

associated thematic field of application; 

 User approach: aggregating ENERGIC OD applications and the data they use according to the final 

application user.  

The development of this semantic net may allow to translate simple and easily understandable words 

(representing the users’ world) into specific terms encoded into metadata (representing the data providers’ 

world) reducing thus a significant entry barrier for access of GI data. 

 

Figure 22. The semantic knowledge for VH thematic field themes 
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For example, in the case of a “thematic approach” a user (intended both as final consumer and APP 

developer) with intention to access data making reference to the theme “biodiversity” may simply look for the 

word “biodiversity” into the VH. The developed VH knowledge base, accessed by the semantic module of the 

discovery broker, performs the mapping between this high-level concept to low-level concept expressed in 

metadata like: “Natura 2020”, “birds indicator”, “protected biodiversity areas ”, etc. The previous example can 

be extended all the thematic fields themes and subthemes indicated in §3.6.1. In this way, it is clear the deep 

and strength tie that chains NON-Technical requirements to technical requirements (e.g. thematic keywords 

and metadata availability). 

The advantage of this is given by the fact the user search is facilitated since the final user has no need to 

know the low-level concept expressed in metadata since the mapping is performed in an automated way. 

Their identification and clustering is performed during the VH set-up and can be updated. The semantic net 

determined by the thematic fields identified in §3.6.1 is presented in Figure 18 as implemented into Protégé. In 

particular, Figure 22 shows the themes related to Geo SBA, EIPs and Societal Challenges while Figure 23 

present the expansion of the original themes with the sub-themes suggested by ENERGIC OD APP 

developer. Figure 24 shows an example of the relationship existing between ENERGIC OD APPs and the EIP 

“Smart City”, showing the variety of sub-themes that are related with the theme “Smart City” and the related 

ENERGIC OD APPs.  

 

Figure 23. The semantic knowledge for VH thematic field themes (sub-themes) 
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Figure 24. The semantic knowledge for VH thematic field themes: and an example of ENERGIC OD 

Application relationship with them 

 

In the case of a “user approach”, the user (intended both as final and APP developer) may be for example 

interested in searching the data relevant for a landscape expert. Again in this case the user may simply look 

for the word “landscape expert” into the VH. The developed VH knowledge base performs the search to 

concept like “soil use”, “hydrographic basins”, “buildings”, etc. The previous example can be extended all users 

profiles expected for ENERGIC OD application. Also in this case the advantage of this approach is given by 

the fact the final user has no need to know the low-level concept expressed in metadata needed for the search 

since their clustering is summarized into the VH knowledge base. An example of user profiles and associated 

data for the application GeoPan Atl@s is presented in Figure 25.  

a. b.  

Figure 25. An example of user profiles and associated data for the application GeoPan Atl@s (a) and its 

translation into a semantic net in Protégé (b) 
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Figure 26 shows the relationship existing between the relationship existing between semantic taxonomies, 

NON-technical and technical requirements and presents the two possible utilization of them (i.e., by using 

predefined user profiles or basing on a free search). 

a.  

b.  

Figure 26. Semantic services and taxonomies: the relationship existing between semantic taxonomies, 

NON-technical and technical requirements (a) and the two possible utilization by using user profiles or 

free search.  
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4 APPLICATIONS AND SERVICES: TECHNICAL REQUIREMENTS AND 

SPECIFICATIONS 

The aim of this Chapter is to analyse and examine standards and specifications relevant for the ENERGIC OD 

project by collecting the different Technical requirements. In general this Chapter can be considered as the 

skeleton over which the user needs and NON-Technical requirements can walk (Chapter 3). Thus, they are 

strictly related to the previous Chapter and to the VH potential and capabilities able to bridge the gaps and to 

reach users and societal challenges relating Technical and NON-Technical requirements. In particular, as 

defined in ENERGIC OD DoW the analysed and reviewed standards should pay a special attention to those 

necessary for the development of innovative applications in WP6. For, these reason outcomes of D6.1 were 

taken into account and starting from them a more in-depth analysis was performed. However, the analysis is 

not only limited to the APP pilot defined in ENERGIC OD but tries to give a more general overview considering 

the actual state of geoinformation world, underlining available standards and their potential use for the 

development of further applications inside the VH framework. The performed analysis is taking special 

attention to the different users’ needs as identified in section §3.2 and in particular end-users' needs as 

described in §3.3. In particular, actual gaps, overlaps and conflicts existing in the GI world are presented and 

the significant advance given by the ENERGIC OD approach based on the organization of a set of VHs is 

underlined. The way the ENERGIC OD approach is bridging these limitations is described and the necessary 

requirements are presented. Definition of these requirements is taking into consideration the Virtual Hubs 

system architecture defined in D5.1. In D5.1 a set of main components constituting the VH are identified, 

among them: 

 Data Discovery; 

 Data Access; 

 Discovery and Access Broker; 

 Data Transformation; 

 Data Processing; and 

 Data Publisher. 

In this chapter requirements for these components are identified and will serve as a basis for the VH 

implementation and software release. Translation of these requirements into technical specification for VH 

implementation will be performed in T5.2 (Virtual Hubs implementation). The collected requirements can be 

also used to define priorities in VH development and integration of functionalities.  

Integration between the VH and innovative application is a key point in the whole project. For this reason 

outcomes of this chapter will serve also as an input of T6.2 (Adaptation and translation of requirements and 

specifications) which is dedicated, as defined in the DoW, at translating “general specifications for new 

applications (T4.4) into implementation requirements and guidelines”. In this second step the requirements 

collected in this chapter will be translated into technical specification and implementation guidelines to be used 

for the development of innovative applications. Activities performed in T4.4 and their outcomes collected in this 

chapter will also serve as a basis for T6.3 (Data utilization). Indeed during this task the following activities are 

planned: “Identify and document the data to be used in applications and/or services, as well as the data 

sources; Clarify the availability, accessibility and legal status of data; Document compliance with standards; 

Provide data in a form that the Virtual Hubs can use”.  

The Survey set up for the Task T4.4 to collect specific data requirements (Further details will be given in §4.2) 

may be used as a useful basis for this task. Some data sources were identified in collaboration with partners 

developing an innovative APP, as well as their compliance with data and metadata standards; their 

accessibility, licenses and terms of use; data endpoints that can be used to initialize the Discovery and Access 

Broker. The work performed in T4.4 is just a starting point since its aim was not to have the full set of Open 

Data specifically used by each APP, but to derive a “representative sample of data and services” to be used to 

derive and elicit requirements for VH implementation. Activities performed in T4.4 had also the aim to identify 

technological aspects relevant for the design and implementation of the solution in WP5 and WP6. In this 

sense, D2.3 presented a wide and complete list of state-of-the-art technology which were reviewed starting 

from R&D Project SWOT analysis (WP2). However, not all the reviewed technological solutions and standards 

will be developed in ENERGIC OD. A selection of the most relevant of them was carried out taking into 

consideration their potentials, drawbacks, maturity and utilization for ENERGIC OG innovative APPs. 
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 VH REQUIREMENTS TO ACCESS HETEROGENEOUS DATA - CURRENT 4.1

BOTTLENECKS, BARRIERS AND BEYOND 

The main aim of ENERGIC-OD project as stated in the CIP ICT PSP call is to “facilitate the use of open (freely 

available) geographic data” by means of Virtual Hubs and, as stated in the DoW, identification of barriers and 

bottlenecks preventing an effective utilization of OD are an important aspects to be analysed in T4.4. Indeed, 

Open Data is a major trend in current information technology scenario and can be considered as one of the 

pillars of the information society in the near future. Indeed, the Open Data concept encompasses not only 

technological but also socio-economical aspects promising the birth and growth of new business models, 

market opportunities and creation of social value. Even if, the importance of data openness is recognized as a 

need and a benefit in many fields, this may be not true in general. Indeed, some behavioural barriers still 

remains in publishing OD. In particular, some local authorities are still reluctant in publishing cartographic data 

or any other GI they produce.; this is especially true for free publication of data. In the last years several on-

going actions have aimed to achieve a consensus on the need and usefulness of Open Data sharing in the 

geospatial world, (e.g., activities of the RDA, the Global Earth Observation System of Systems (GEOSS) by 

the Group on Earth Observation). These initiatives have proved the importance of an Open Data policy by 

both governmental and non-governmental level where as several new studies and services can be given to a 

wider community. Taking into account these results the unwillingness of some PA in publishing Open Data is a 

clear sign of a lack of vision and strategy. Indeed, the production of cartographic and GI data is generally seen 

as costly information and publishing data for free does not seem to be a valuable option to overbridge the 

production expenses. However, low availability of open data would cause missing services and applications 

for citizen that could create a much bigger lack in the return of investment. A further barrier is associated with 

the language. Indeed, even if some authorities are delivering a wide set of OD by means of dedicated portals 

these portals are generally based on data discovery services supporting queries on few languages. 

Even in the case data publically available, it is generally recognized that there is a lack of clarity about the real 

meaning of Open Data. The main ambiguity concerns the difference existing between “free of usage” data 

(i.e., data usable and redistributable with little or no restriction) and “free of charge” data (i.e., data usable for 

zero price). This means that several datasets publicized as Open Data are in reality only “free of charge” but 

they are not “free of usage”. So they cannot be redistributed or used in other applications and for the 

production of services. The ambiguity underlying this distinction is a first bottleneck preventing an effective 

exportation of available Open Data. Indeed, since the distinction between “free of usage” and “free of charge” 

data involves mainly legal constraints a lack of clarity between them will prevent an effective reuse of Open 

Data (i.e., free of usage possibly free of charge) for production of services addressing citizens, PAs, etc. This 

is in agreement with the operational definition of Open Data developed in WP3: 

“ENERGIC OD Open Data are geospatial data which can be accessed, used, modified, and 

shared for any purpose without unnecessary technological, financial and legal impediments.” 

In particular, as the CIP ICT PSP call requires, among the large variety of Open Data ENERGIC-OD focuses 

on those that can be categorized into the Geographic Information (GI) domain. One of the peculiarities of the 

geoinformation world is its great complexity. Indeed, although proper awareness raising and capacity building 

actions can lower and possibly remove behavioural and legal barriers to sharing, still some technical problems 

remain determining an important bottleneck for an efficient exploitation of OD. Indeed, even assuming that 

openness is achieved, it is not sufficient by itself to assure the expected benefits. Indeed, once the problem of 

data openness (i.e., “free of usage” data) from a technical point of view what really matters is usability of data. 

Declaring that a dataset can be used does not mean that it is effectively usable, due to many possible barriers 

raising questions such as: is the open dataset (easily) discoverable? Once it is discovered, can it be (easily) 

accessed? Once it is retrieved, which format is it encoded in? The adoption of proprietary formats and 

interfaces, the lack of a long-term preservation strategy and supporting infrastructures, the absence of 

persistent identifiers, are all examples of obstacles to the practical usage of data which are openly published. 

In particular, we can recognize two main categories of technological barriers:  

 interoperability, that is the need to address the syntactic and semantic heterogeneity of geospatial 

datasets and related sharing services; 

 usability that is the need of a user-friendly handling of datasets by the target users.  
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It is widely recognized that one of the main barriers for the use of the geospatial information is the lack of 

agreed interoperability standards. This makes difficult to develop applications integrating geospatial 

information from multiple data sources, impeding especially the development of applications that require to 

access heterogeneous data infrastructures. Obviously, even if all these formats and services exist not all of 

them have the same importance/maturity. Some standards are relevant to a specific community (e.g., netCDF 

is mainly used in the world of oceanographers and meteorologists) while other ones have a wider diffusion. 

Interoperability between different standards is not an easy task representing a significant entry barrier for all 

developers interested in operating in the GI world. Setting up a Virtual Hub able to interconnect data sources 

relying on different formats and interfaces is a primary goal of ENERGIC OD. Identification of relevant and 

mature standards, depending also on the thematic fields of applications as described in §3.4, is a major aspect 

of T4.4. 

In state-of-the-art approach for production of Apps a second barrier is the high IT expertise that is generally 

necessary to adopt and implement the previously listed standards. For this reason the development of 

applications based on GI is nowadays limited to a restrict number of expert in geospatial technologies and 

specifications, mainly in OGC services. The possibility of having simplified instruments will setting up new 

applications breaking this way a second entry barrier. Indeed, application developers generally have a high 

expertise in programming but lower expertise on GI preventing this way a wider development of geospatial 

applications. A Virtual Hub system should then provide advanced services supporting App developers in 

creating applications based on open geospatial data without the need to become expert in geospatial data 

technologies.  

 REQUIREMENTS COLLECTION STRATEGY: SURVEY OF DATA ACCESS/DATA 4.2

DISCOVERY REQUIREMENTS FOR ENERGIC OD APPLICATION 

One of the main objectives of WP4 as stated in the DoW, is “to define technical and scientific requirements in 

order to facilitate the use of open GI from different data sources for the creation of innovative applications and 

services”. To achieve this task a proper “metastep” is needed which is the definition of a proper strategy for an 

effective collection of requirements useful for WP5 and WP6. Details on the defined methodology are provided 

in the rest of this section. 

A first observation that influenced definition of a proper collection strategy concerns the relationship existing 

among ENERGIC OD Work Packages. Indeed, WP5 and WP6 not only are influenced by WP4 requirements 

but also they have a significant impact and influence on WP4. Indeed, the brokering architectural solution 

defined in D5.1 stimulates the definition on some specific requirements in terms of data discovery and access, 

semantic consistency and interfaces. In a similar way, user needs, requirements and specifications identified 

by WP4 should be consistent with the Applications developed in ENERGIC OD. For this reason, feedbacks by 

WP6 in terms of technical ideas and expectations specific to the applications to be developed is giving an 

important basis in terms of list of requirements and standards. 

Due to this particular relationship existing among the different WPs in ENERGIC OD WP4 is receiving several 

inputs: 

 from WP2 is receiving a list of standards used to access to geographic information and Open Data 

used in the reviewed R&D projects. This list is used as a basis for the identification of most relevant 

standards for ENERGIC OD. Identification of relevant standards is taking into account also of VHs 

architecture and ENERGIC OD innovative applications; 

 from WP2 is receiving a list of best practices that serves as input to requirements and specifications of 

the Virtual Hubs; 

 from WP2 and WP3 is receiving a set of indications about existing bottlenecks and barriers, starting 

from analysed R&D projects (WP2) and existing OD portals (WP3), in the GI world. The identified 

barriers will be partially overcame by the requirements identified in WP4 and implemented in WP5 and 

WP6; 

 from WP5 is receiving indications about the VHs architecture. This is influencing some requirements in 

terms of data discovery and access, semantic consistency and interfaces. In addition, this is 

influencing the selection of relevant standard identified by WP2; 
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 from WP6 is receiving indications concerning the applications to be developed In ENERGIC OD. In 

particular, WP6 is providing a catalogue of application specific requirements and a set of existing 

solutions, concepts and ideas. 

On the other hand, WP4 supplies valuable inputs to: 

 WP5 indicating specific requirements for VH implementation (T5.2). In particular, WP4 is identifying 

relevant standards in terms of data discovery and access that should be implemented in ENERGIC 

OD VHs to access available OD, relevant data processing functionalities, data publishing procedures 

and methodology that should be implemented as a functionality of VHs. Such identified requirements 

may also help in the identification of priorities in VH implementation; 

 WP6 giving a set of general specifications for new applications development in strict relationship with 

VH. These specifications will then be turned into implementation requirements and guidelines by T6.2; 

 WP6 giving a first draft of data used by each application in ENERGIC OD. This document may serve 

as a basis for D6.3 - Paper on data description and data sources. 

 

A second observation influencing the implemented technical requirements collection strategy (T4.4) is the 

strong relationship existing between collected requirements and end-users' needs and the application themes 

examined in T4.3. Indeed, to derive an effective solution able to overcome most of the gaps and barriers 

existing in the GI world collection of requirements should be carried out in close relationship with the final 

users of the ENERGIC OD products. In addition, users needs are, in many cases, strictly related with the 

thematic filed an application is addressing. In this way identified thematic fields of applications have a 

significant impact in the users ‘needs which in turn influence the associated requirements. For these reasons, 

a strict relation exists between the user’s need and thematic field of application on one side and the 

requirements collection strategy from the other side. These two aspects cannot be divided since they 

represent two sides of the same coin. 

 

Taking into account all the previously mentioned aspects a proper requirements collection strategy has been 

designed (Figure 27). 

 

Figure 27. Workflow of WP4 requirements collection strategy 
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In particular, the developed collection strategy may be divided into four main steps: 

 Collection of relevant inputs from other ENERGIC OD activities; 

 Set up of a survey among application developer ENERGIC OD partners; 

 Analysis of collected data and inputs; 

 Preparation of outcomes documents. 

The first step of the strategy developed in T4.4 consisted in collecting all relevant inputs coming from other 

activities performed in ENERGIC OD. Due to the reasons presented above the following documents and 

activities were considered of major importance: 

 T2.3 – D2.3 R&D State-of-the-art report; 

 T6.1 – D6.1 Application based requirements and standards catalogue; 

 T5.1 – D5.1 Virtual Hubs system architecture; 

 WP4-5 Workshop and associated report D4.3. 

Main results of these activities and how they contribute in the collected requirements is presented in §4.2.1. 

The second step consisted in setting up a survey to be circulated among application developer ENERGIC OD 

partners. The aim of this survey was to use the partners developing an innovative application in ENERGIC OD 

as an “almost representative sample” of actors involved in the GI world. Indeed, partners developing an 

application in ENERGIC OD have a wide geographic coverage in EU (Spain, Italy, France, Germany and 

Poland) representing different local situation and needs. In addition, also the nature of partners is quite 

heterogeneous (SMEs, Universities and Geographic Institutes), representing the main actors in the 

development of new and innovative applications based on GI. Obviously, some bias is present in the chosen 

sample (not all countries in the EU are represented, some actors like large are not included in the survey, not 

all thematic fields are covered by applications developed in ENERGIC OD consortium, etc.) for this reason a 

further generalization was carried out, taking into consideration initiatives contributing availability of GI (e.g., 

INSPIRE, GMES/Copernicus, GEOSS) and elicitation from user requirements, deriving this way requirements 

for a wider panorama with respect to the one strictly represented by ENERGIC OD applications. The main 

aims of this survey are: 

 Indicate to WP5 main requirements for VH development strictly related to innovative applications to be 

developed; 

 Give to WP6 a first set of general specifications to derive innovative applications related to VHs. 

This survey has to be evaluated in strict conjunction with the results coming from D6.1 Survey. Indeed, while 

T6.1 survey is more devoted on each specific applications and its functionalities, T4.4 survey is devoted at 

deriving requirements strictly related to the VH, taking into consideration its architecture, its brokering 

framework, and its functionalities. Selecting in this way the standard and specifications that are more relevant 

for ENERGIC OD. Contents of the survey are discussed in §4.2.2. 

During the WP6 Workshop held in Potsdam (9/10 June 2015) the survey aim and strategy was presented to all 

ENERGIC OD partners. It was also asked to each partner developing an innovative application to prepare a 

short presentation about their survey results indicating also suggestions and integrations to the survey itself. 

These outcomes and the further sources of information indicated previously, have been summarized 

identifying applications and services requirements and specifications specifically addressing user needs and 

thematic fields of applications. 

4.2.1 Bringing together different requirements: Data Openness, data sources, VH, data 

integration, User needs and thematic field of application 

As presented in the previous section §4.2 other tasks and activities performed in advance or contemporary to 

T4.4 (as scheduled in the DoW) had significant impact in definition and collection of specific VH and APP 

requirements. As previously anticipated three main contributions were designed as the most relevant for the 

definition of VH and Applications services requirements: 

 D6.1: Application based requirements and standards catalogue; 

 D5.1: Virtual hubs - system architecture;  

 D4.3: Workshop WP4 – WP5. 
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In this section a general overview of these documents is given undelaying their outcomes and results mainly 

those related with this document. Also, it is discussed the impact of these results to WP4 activities. For more 

details and a complete set of conclusions the reader is addressed to the original documents (D6.1, D5.1, 

D4.3). 

Importance of D6.1 for WP4 was directly stated in the DoW. In a more specific way, “The applications to be 

developed might have specific specifications (WP4); however, the purpose of WP4 is to generate 

specifications based on generic concepts. To prevent inconsistencies between generic and application specific 

points of view, this task will ask the application teams for concepts, technical ideas and expectations specific 

to their application(s) to provide a list of requirements and standards. This list will be the first deliverable of 

WP6 and shall serve as input and starting point for T4.4.” Starting from this assumption present the DoW it is 

clear that indications derived from D6.1 should be used as a basis of requirements definitions in order to 

prevent inconsistencies between requirements derived by WP4 and innovative applications to be developed in 

WP6. To avoid this, requirements collected by D6.1 were taken into account in the definition of WP4 activities 

as well as a strict contact was maintained with ENERGIC OD APP developers during the collection 

requirements process in T4.4.  

Starting from D6.1 a set of requirements was collected in terms of functional, non-functional and data 

requirements. Among all these information some requirements were considered of primary importance for 

WP4 activates for VH and APP requirement definition. They are reported in Table 17. 

 

Bringing together different requirements: Data Openess, data sources, Vh, data integration, User 

needs and thematic field of application 

 

Requirements derived by D6.1 

The solutions enable the transformation from heterogeneous data to comparable homogeneous data (F11) 

The solutions enable selection of data by: (i) Date; (ii) Address, (iii) Spatial features (F12) 

The solutions enable output of data by user defined criteria (F14) 

The solution will visualize attribute data, geo data and metadata as table and chart (F19) 

The solutions enable the exchange of data between different systems (N04) 

The solutions require no or minimal redesign in case of new data, data sources, changed standards, 

interfaces or protocols (N05) 

Target devices are different in hardware resources and screen resolution: (i) Mobile devices, (ii) Desktop 

computer (N10) 
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The solutions will run as browser based application on many operating systems as possible (N11) 

The solutions enable an intuitive and easy way of handling by users, especially easy map navigation (N16) 

Data are complete and includes metadata (D02) 

Data are in the same datum (D06) 

Preferred data are free of charge and open (D07) 

Temporal, spatial and other content attributes of data are comparable (D09) 

Following data formats will be used: ESRI Shape, GeoTIFF, JPEG, PNG, PDF, DWG, XML, KML,MDB (D13) 

Following standards and formats will be used for exchange of data: (i) OGC standards for WMS, WFS, WCS, 

WPS, SWE, SOS, SOS-T, CSW; (ii) INSPIRE standards for web services, data and metadata; (iii) XML, 

GML, KML 

Table 17. Requirements derived by D6.1 

 

The way these requirements may be fulfilled is presented in following sections §4.3, §4.4, §4.5, §4.6 and §4.7. 

A second document that is of main importance for WP4 requirements collection activities is D5.1. This 

document defines the architecture of Virtual Hubs. In particular, the core of the VH is represented by the 

brokering approach developed in the course of previous EU research projects and adopted in different 

international initiatives (including GEO/GEOSS). In the definition of the system architecture the “activities 

carried out in WP3 (Open Data survey), WP4 (Specifications requirements), WP6 (New innovative 

applications)” have to be taken into account. Indeed, as described at the beginning of section §4 and Figure 

28 the relationship existing between WP4, WP5 and WP6 is based on a mutual interaction and influence. For 

this reason WP5 not only is influenced by WP4 requirements but also influence WP4 since the brokering 

architectural solution stimulates some specific requirements. Staring from this requirements that are mainly 

influenced by the architecture in D5.1 are summarized in Figure 29 and Table 18. 

 

 

Figure 28. Mutual interaction between the Virtual Hub and Innovative Applications 
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Figure 29. Main components of the ENERGIC OD architecture as defined in D5.1 and their corresponding 

requirements sections in D4.2 

 

Bringing together different requirements: Data Openess, data sources, Vh, data integration, User 

needs and thematic field of application 

 

Requirements derived by D5.1 

VH component Associated Requirement 

Data Discovery  

it is the element providing discovery of open data from 

specific data source 

Data endpoint 

Assigned name (data source name) 

Service Protocol (for discovery) 

Service Protocol Version (for discovery) 

Metadata availability 

Metadata standard profile 

Data Access Data endpoint 
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it is the element that provides access to open data from 

specific data sources 
Assigned name (data source name) 

Service Protocol (for access) 

Service Protocol Version (for access) 

Data format 

Data Transformation 

it is the element that transforms data changing 

resolution, Coordinate Reference System, format, etc. 

Datum harmonization  

Interface with VH 

Service interface(s) and data format(s) 

Knowledge Base 

it is the element that provides encoding of knowledge, 

to support advanced discovery services 

Semantic service 

Typology 

Data Processing 

it is the element that processes data to generate 

products through elaboration, fusion, and integration of 

datasets 

Data Processing 

Input 

Output 

API availability 

Data Publisher  

it is the element that provides publishing of data 

generated or collected by user applications 

Use of crowdsourcing 

Typology of use 

Already existing service 

Data source 

Interface 

API availability 

Table 18. Requirements derived by D5.1 

 

These elements will be faced in following sections §4.3, §4.4, §4.5, §4.6 and §4.7. 

A further important point in WP4 requirement collection was the WP4 Workshop. The workshop had multiple 

objectives: 

• To collect starting requirements from the applications that will be developed as pilots in the 

project; 

• To define the interaction between T4.4 (Applications and services: requirements and 

specifications) and T6.1 (Collection of requirements); 

• To define the interaction between WP4 (VH requirements) and WP5 (VH architecture); 

• To define the interactions between the other technical work packages - namely WP2 (State of 

the art), WP3 (Open data), WP6 (applications) - and WP4/WP5. 

To start collecting requirements it was decided to ask all partners developing an innovative applications to 

prepare a short presentation (10 min. + 5 min. of questions) of the Application they are going to develop in 

ENERGIC OD. Application presentation gave rise to an open discussions that helped in collecting 

requirements relevant both for WP4 and WP5 (Table 19). 

 

Bringing together different requirements: Data Openess, data sources, Vh, data integration, User 

needs and thematic field of application 

 

Requirements derived by Workshop WP4 – WP5 

Grade of data openness The openness of data to be accessed is a key point for ENERGIC OD. Indeed, 

while a minimum openness data level that the project should address needs to 

be defined a too restrictive criteria will withdraw a large amount of open data. A 
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typical example discussed in the workshop is the case of  the proprietary format 

ESRI
©
 shapefile. Indeed, while it is a proprietary format (i.e., having a low 

openness score) a large amount of Open Data are delivered in this format 

especially by local authorities (e.g., municipalities). The Virtual Hub support of 

all possible proprietary formats is obviously out of the scope of ENERGIC OD. 

Indeed, this will require a major effort in the development of a large number of 

transformation modules. A possible compromise discussed in the workshop 

would be to support medium to low level of openness, meaning supporting 

widespread specifications (proprietary or not). 

Data sources - Satellite 

data access 

Some Application inside the consortium (and possibly future ones) may require 

satellite data as input. However, it was agreed that the in the case of 

applications based on satellite data their processing to derive knowledge will be 

performed off-line. On the other hand, in the case products derived by satellite 

data processing are provided as Open Data they will be brokered thought VHs 

in order to be processed with additional data (e.g. socio-economic data). 

ENERGIC OD main aim is to re-distribute available G-OD. 

Virtual Hub functionalities Even if VHs developed in ENERGIC OD will be based on a discover and 

access brokering framework further functionalities could be supported. 

However, it is not in the aim of the Virtual Hub concept replacing application 

core processing since Virtual Hub is designed to facilitate the development of 

new application based on Open Data not as a tool replacing them. For this 

reason the Virtual Hub should integrate only functionalities that might be in 

common among different applications. A further domain of the functionalities of 

the Virtual Hub is given by the fact that ENERGIC OD project should implement 

solution based on re-engineering existing told and not developing new ones. 

VH interfaces – Standards 

and Compliances 

The interface between application and Virtual Hub was also discussed. In 

particular, two different level for accessing the Virtual Hub were discussed: 

 A server-side APIs which is devoted to developers having high IT 

geospatial skills; 

 A client-side APIs which is devoted to developers having lower skills in 

geospatial interoperability and interaction with the broker with a simple 

client-side APIs in JavaScript and other HTML5 technologies. 

A second aspect discussed about Application – Virtual Hub interface concerned 

formats and standards. Most applications relies on main OGC specs and 

INSPIRE profiles. However, as discussed during the workshop data formats 

and protocols used for Open Data delivery in the scientific and GIS 

communities may be different with respect to the ones used for development of 

web and mobile applications. Also in this case the same aim described for 

Grade of Data Openness can be used. Since the Virtual Hub cannot support all 

possible formats and protocols development of specific profilers will limit only to 

widespread specifications. In particular, during the workshop the need to 

develop a profiler for accessing WFS services and publishing information in 

GeoJSON was discussed. 

Data integration Since many applications require the integration of different data sources the 

integration among these data is expected to provide consistent and 

unequivocal information products in order to make them accessible, usable and 

interoperable. In a particular way during the workshop problems connected with 

some spatial inconsistency due to different reference systems were provided. 

Indeed, Open Data provided by authorities at different level (e.g., local, 

regional, national, European) may be provided into different reference systems. 

The homogenization of these data in the same datum is crucial for being really 

used. In particular, during the discussion, examples of two spatial 

inconsistencies were provided: 
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 Coordinate reference system (CRS) transformations from national CRS 

to international standard CRS: for example, POLIMI suggested the 

Italian problem to support transformation from Gauss-Boaga CRS to 

UTM. 

 Local harmonization for multiple UTM zones: for example Regione 

Veneto in Italy is partially in UTM zone 32 and partially in UTM zone 

33. 

User needs During the presentations different final users for the pilot applications were 

presented. However, a wider panorama of users can be individuated. In 

particular, from a conceptual point of view three different users can be identified 

as follows: 

 Data deliverers (production and sharing of Open Data): PAs, 

professional geomatic community, Informal "Volunteered GI" 

communities, Open Data Networks and Portals; 

 Service developers (data users to produce services with added value): 

PAs, SMEs, Public and Private Organizations, professional geomatic 

community, web and mobile application and service developers; and 

 Final users (user of developed services): PAs, public and private 

organizations, professional geomatic community, citizens. 

Table 19. Requirements derived by Workshop WP4 – WP5 

 

All these requirements are summarized in the following §4.3, §4.4, §4.5, §4.6 and §4.7. 

4.2.2 Survey of data access/data discovery for VH requirements identification from ENERGIC 

OD application 

T4.4 survey is divided into 4 main parts (ANNEX I): 

1) Information about Open Data to be used by the VH through the different Pilot Applications; 

2) Information about VH processing; 

3) Information about crowdsourcing (data publication trough the VH); and 

4) Information about semantic services. 

 

1) Information about Open Data to be used by the VH through the different Pilot Applications ( 

Information for Virtual Hub data discovery/access) 

The first part, “Information about data to be used by the VH”, is aimed at detecting the standards (in terms of 

discovery, access, metadata, file formats) that are relevant for ENERGIC OD VHs and identify possible 

differences between national VHs. This part is crucial for helping all the developers starting identifying the OD 

needed by their application to be brokered by the VH (WP6), and analysing the VH requirements needed to 

allow the discovery and access functionalities by the VH. The aim of this data collection table is not to provide 

a full and complete set of data to be used by each innovative Application. The goal of this document is to 

derive a first set of representative data, in terms of formats, protocols and standards that the VH should 

provide. In particular, information collection made by the survey, has been addressed to derive and generalize 

the VH requirements and specifications taking in account the wide range covered by the Pilot applications 

allowed to obtain a wide sample of requirements.  

These starting dataset served as a basis for the definition of VH requirements; further source of information for 

requirements definitions were: 

 initiatives contributing to improve the availability of GI (e.g., INSPIRE, GMES/Copernicus, GEOSS) 

 State-of-the-art in the GI world including initiatives and programmes at national, regional, European 

and international level (e.g., Open Geospatial Consortium – OGC, ISO, etc.) 

 ENERGIC OD DoW;  

 elicitation from user requirements (T4.3 – §3.2, §3.3). 
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Even if, as previously mentioned, this survey is not intended to give a complete list of data used it may be 

considered a basis for T6.3 (Data utilization) that is aimed at this. This survey is devoted to extract input to 

implement the list of Technical requirements in function of the sample data coming from the ENERGIC OD 

Pilot APPs. Indeed, during T6.3 the following activities are planned: “Identify and document the data to be 

used in applications and/or services, as well as the data sources; Clarify the availability, accessibility and legal 

status of data; Document compliance with standards; Provide data in a form that the Virtual Hubs can use”. 

Some of these information are already provided in T4.3-T4.4 survey that can be used as “live document” 

during the entire project in order to add/update/remove datasets and data sources. 

Results of the information collection addressed to detect requirements and specifications are summarized in 

the next subsections. 

The fields of this section were: 

 Information for Virtual Hub data discovery/access (Table 20); 

 Information for VH/Pilot interaction (Table 21); 

 General Information about the data to be brokered by VH (Table 22). 
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Field from which deriving VH 

requirements  

Description 

Data endpoint URL 

Assigned name (data source name) The data source name for identification in the VH 

sources catalogue 

Service Protocol (for discovery) Service protocol supported for discovery (e.g., 

CSW/ISO, WMS, OpenSearch, etc.). Including 

the metadata model/profile if necessary for a full 

identification as in CSW/ISO, CSW/ebRIM. 

Service Protocol Version (for discovery) Discovery service protocol version (e.g. WMS 

1.3.0) 

Metadata standard profile Metadata standard and profile adopted for 

describing datasets 

Service Protocol (for access) Service protocol supported for 

accessing/downloading datasets (e.g., WFS, 

WCS, FTP). 

Service Protocol Version (for access) Access service protocol version (e.g. WMS 

1.3.0) 

Data format Format of data to be accessed/downloaded 

Table 20. Information for Virtual Hub data discovery/access 
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Field from which deriving VH 

requirements 

Description 

Data harmonization Identify any type of data harmonization needed in 

terms of geographic datum change  

Interface with VH Identify VH-Application interface. Server-side APIs 

allow integrating with server-side components like 

processing components; client-side APIs support 

rapid development of client application (Web and 

mobile applications). 

Service interface(s) and data format(s) Identify the services and data formats which are 

used in the application discovered and accessed 

data 

Table 21. Information for VH/Pilot interaction 
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Field from which deriving VH 

requirements 

Description 

Degree of data openness Degree of data openness referring to the 5 star 

schema (§4.4.1)  

Data typology Typology of the original data (e.g., raster, vector, 

etc.) 

Accessibility Identify all information about the data access (e.g., 

a registration is needed to access to the data) 

Availability Identify any restriction about data exploitation 

Source portal Identify the source geographic portal 

Geographic coverage Coverage of the dataset 

Metadata availability Identify metadata availability  

Table 22. General Information about the data to be brokered by VH 

 

In the following an example of data collected by the survey is presented: 

 

Data 

endpoint 

http://wms.pcn.mina

mbiente.it/ogc?map

=/ms_ogc/WMS_v1.

3/Vettoriali/IBA.map 

http://wms.pcn.minambie

nte.it/ogc?map=/ms_ogc/

WMS_v1.3/Vettoriali/Cat

alogo_Frane.map 

http://wms.pcn.minamb

iente.it/ogc?map=/ms_

ogc/WMS_v1.3/Vettori

ali/PAI_rischio.map 

http://wms.pcn.min

ambiente.it/ogc?m

ap=/ms_ogc/wfs/S

IC.map 

Assigned 

name (data 

source 

name) 

Aree importanti per 

l'avifauna (IBA - 

Important Birds 

Areas) 

Catalogo frane PAI - Rischio 

idrogeologico 

Siti protetti - Rete 

Natura 2000 - Siti 

di Importanza 

Comunitaria (SIC) 

Service 

Protocol 

(for 

discovery) 

WMS WMS WMS WMS 

Service 

Protocol 

Version 

(for 

discovery) 

1.3 1.3 1.3 1.3 

Metadata 

standard 

profile 

INSPIRE INSPIRE INSPIRE INSPIRE 

Service 

Protocol 

(for 

access) 

WMS WMS WMS WMS 

Service 

Protocol 

Version 

(for 

access) 

1.3 1.3 1.3 1.3 
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Data 

format 

- - - - 

 

 

Data 

harmonization 

NO NO NO NO 

Interface with VH Client-side API Client-side API Client-side API Client-side API 

Service 

interface(s) and 

data format(s) 

WMS WMS WMS WMS 

 

 

Degree of data 

openness 
***** ***** ***** ***** 

Data typology Vector Vector Vector Vector 

Accessibility Fully accessible Fully accessible Fully accessible Fully accessible 

Availability No restrictions No restrictions No restrictions No restrictions 

Source portal 
http://www.pcn.min

ambiente.it 

http://www.pcn.mina

mbiente.it 

http://www.pcn.min

ambiente.it 

http://www.pcn.min

ambiente.it 

Geographic 

coverage 
ITALY ITALY ITALY ITALY 

Metadata 

availability 
YES YES YES YES 

Table 23. Example of collected data 

 

2) Virtual Hub processing requirements 

The second part, “Information about VH processing”, is aimed at identifying functionalities and existing 

services considered relevant for ENERGIC OD VHs and that can be integrated in the system architecture as 

defined in D5.1. The data requested in this field were: 
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Field from which deriving VH 

requirements 

Description 

Data Processing Suggested processing ability/service to be added 

to the VH 

Input Input of the suggested processing 

Output Output of the suggested processing 

API availability Availability of an existing API to be integrated in 

the VH 

Info link Additional information about the suggested 

processing service 

Table 24. Information about VH processing 
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3) Virtual Hub Crowdsourcing (Data publication requirements) 

The third part, “Information about crowdsourcing (data publication trough the VH)”, is aimed at identifying 

crowdsourcing functionalities needed by ENERGIC OD applications and derive requirements for their 

integration into the VH Data Publisher component which provides publishing of data generated or collected by 

user applications. 

The data requested in this field were 
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Field from which deriving VH 

requirements 

Description 

Use of crowdsourcing Indicate if the application uses crowdsourcing (Y 

o N)  

Typology of use Indicate if: (i) produce and publish data; or (ii) 

make use of existing service) 

Already existing service Indicate if it is an already existing service (Y o N) 

Data source Indicate which is the data source 

Interface  

API availability Availability of an existing API to be integrated in 

the VH 

Info link Additional information 

Table 25. Information about crowdsourcing (data publication trough the VH) 

 

4) Virtual Hub Semantic services 

The final part, “Information about semantic services”, is aimed at identifying if the ENERGIC OD applications 

needs some advanced semantic services in the data discovery that can be integrated into the VH Knowledge 

Base component. 

The data requested in this field were: 
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Field from which deriving VH requirements Description 

Semantic service Suggested semantic service to be added to the 

VH 

Typology Indicate service typology (e.g., thesaurus, 

ontology) 

Interface  

Info link Additional information 

Table 26. Information about semantic services 

 

 VIRTUAL HUB DATA DISCOVERY REQUIREMENTS: METADATA, CATALOGUES, 4.3

SEMANTIC SERVICES AND TAXONOMIES 

An increasing volume of GI is now available on the web. For this reason the ability to describe, organize, and 

access it has become increasingly difficult. The ability to discover and access geographic data resources for 

use in visualization, planning, and decision support is a requirement to support application development at the 

local, regional, national, and international levels. Indeed, although many OD are available on the web which is 

becoming the world’s largest repository of G-OD, discovery of proper data is hindered by the lack of a 

surrogate and comprehensive catalogue. As a result, the search for relevant data is maybe necessary to pass 
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tenths or hundreds of candidate documents and portals to find the response to a reasonable query from 

today’s search engines. Fortunately, geographic information frequently has signatures of location in the form 

of coordinates or place names and even may have a reference date or time associated with the data. These 

metadata provide a key to a solution that can and does operate in an international context. These metadata 

elements are stored and served through a user-accessible catalogue of geospatial information. For this 

reasons as described in Figure 29 the first element of the VH is the Data Discovery. This paragraph will deal 

with different aspects associated with this subject (Figure 30). In particular the following ones will be 

discussed: 

 Discovery services and catalogues; 

 Semantic services; 

 Metadata 

 

Figure 30. Connection between metadata and catalogues form one side and semantic services and VH 

knowledge base to the other side. 

4.3.1 Discovery services and catalogues 

The Data Discovery should allow for discovering resources through metadata and discovery services supplied 

by different SDI. These discovery service are generally provided by catalogs of geospatial information which 

can be accessed either by a portal or by means of standardized interfaces. These discovery services are 

generally provided by SDI in order to help locate data and services; support download of data, link to related 

websites, and applications; support self-organizing communities and manage selected content (e.g., organize 

data by thematic field). However, at national and international levels different portals and catalogues exists; 

there are a variety of interfaces available in this type of catalogue search in various national and regional SDIs 

around the world. Obviously a series of problems may arise in consulting different Catalogues to find the 

proper data: 

 lack of a common descriptive vocabulary; 

 lack of a common search and retrieval protocol. 

The chance to reach an interoperable search across various Catalogues is the first aim of the Data Discovery 

in ENERGIC OD VH. Development of different discovery services is generally associated with the 
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requirements developed by different user communities
10

: 

 Professional geomantic: they generally relies on OGC standard web services interfaces for data 

publications and indexing (e.g., WMS, CSW, etc.); 

 Volunteered GI communities: data published by VGI communities are generally made available by 

means of API, e.g. OpenStreetMap API;  

 Open Data networks: publication of data through open data portals is mainly performed by using 

systems like CKAN, OpenSearch, Socrata Open Data Portal, Dataverse, etc. 

Results about the most relevant discovery services as derived by the survey are summarized in Figure 31. 

Since one partner (POLIMI) indicated more than 400 relevant data sources and endpoint (five times the 

endpoints indicated by all other partners together Figure 32), in order to avoid a biased representation of the 

results two different graphs are here presented indicating the survey results. 

 

 

a .b.  

Figure 31. Survey results – Most relevant Discovery services: (a) POLIMI results; and (b) results of all other 

partners’ requirements sections in D4.2 

 

 

 

 

 

a. b.  

Figure 32. Survey results: (a) number of endpoints suggested by Project partners; and (b) percentage of 

                                                      
10

 Here, we consider, as a discovery service, every service that provides access to data description. That is the reason 
why we also consider some access or visualization service, such as WMS, WCS and WFS, which provide data description 
through the describeX operation. The reason of this choice is that such a functionality is sufficient for a third party 
component, e.g. a broker, to implement a full discovery service.   
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suggested endpoints 

Starting from these results it can be observed that: 

 OGC discovery standards are the most relevant inside the ENERGIC OD consortium (WMS, WFS, 

WCS, WMTS, CSW, SPARQL); 

 Some network protocols (like FTP) and non-OGC standards (TMS) may be relevant for ENERGIC OD 

VHs; 

 A set of data relevant for ENERGIC OD applications are not reachable by using a discovery service 

and are identified only with an URI without any other metadata. 

Due to the previous considerations also the following discovery services should be integrated into ENERGIC 

OD VHs for the development of further applications: 

 CKAN (Comprehensive Knowledge Archive Network): access to portals supporting this system should 

be integrated into the VHs since it is used both as a public platform on Datahub and in various 

government data catalogues supporting open data initiatives (e.g., the UK's data.gov.uk, the Dutch 

National Data Register, the United States government's Data.gov and the Australian government's 

"Gov 2.0", Berlin Open Data, Open Data Piemonte, Open Data Hub Italia); 

 FLICKR; 

 HDF; 

 HMA CSW 2.0.2 ebRIM/CIM; 

 ESRI ArcGIS Geoportal catalog service; 

 CDI 1.04, 1.3, 1.4 1.6; 

 DCAT; 

 WAF Web Accessible Folders; 

 THREDDS 1.0.1, 1.0.2; 

 GBIF; 

 GeoRSS; 

 GDACS; 

 IRIS event. 

 

Table 27 summarize the discovery services that should be integrated into ENERFIC OD VHs: 

Discovery services to be supported Service versions 

OGC WMS 1.1.1 – 1.3.0 

OGC WFS 1.0.0 – 1.1.0 – 2.0.0 

OGC WMS-C 1.1.1 

OGC WMTS 1.0.0 

OGC WCS 1.0.0 – 1.0.0 – 1.1 – 1.1.1 – 2.0.1 

OGC CSW 1.0.0 – 2.0.2 

OGC GeoSPARQL 1.0 

FTP  

TMS 1.0.0 

CKAN 2.X 

DCAT  

CDI 1.04, 1.3, 1.4 1.6; 

ESRI ArcGIS Geoportal catalog service  

HDF  
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HMA CSW 2.0.2 ebRIM/CIM 

FLICKR  

WAF 1.0 

THREDDS 1.0.1, 1.0.2 

GBIF  

GeoRSS 2.0 

GDACS  

IRIS event  

Socrata Open Data  

Table 27. Discovery services to be integrated into ENERFIC OD VHs 

4.3.2 Semantic services 

As previously observed an important issue when relating multiple catalogues is multilingualism and sematic 

consistency. For this reason the Knowledge Base in the VH architecture as described in D5.1 is a key 

element. This element should allow for: 

 support translation of keywords into multiple languages; 

 bridge semantic inconsistencies supporting expansion of the query to take into account for 

synonymous and similar concepts (§3.6). 

Availability of these services into the VH Knowledge Base allows to: 

 lower entry barriers to data search. Indeed, not only the VH give a single point of access to different 

data sources but also allows discovery into these data sources bridging problems connected with 

multilingualism allowing to search into national and international archives as well as expand search to 

similar concepts bridging the controlled vocabulary limitations; 

 development of sematic services based on ontologies may allow to build-up specific users’ profiles 

and associate to these some general query categories (i.e., creating an hydrology profile this may be 

associated with a query looking for “rainfall” AND “river discharge” AND “hazard maps”) reducing this 

way entry barriers connected with a limited knowledge of available GI datasets . These profiles may 

be developed to derive “thematic profiles for the VH” (§3.6.2) addressing the needs of specific user 

communities allowing this way an easier development of innovative applications; 

 development of the previously listed tasks can be based on the taxonomies described in §3.6.2. 

Indeed these taxonomies are identifying a set of major thematic fields and to each one of them a set of 

keywords and main concept can be identified and designed to help users in data discovery. The 

identified taxonomies can be considered as a first set of general categories for definition of “thematic 

profiles”. 

In order to allow this the Knowledge base should support: 

 integration of existing sematic services: 

o GEMET - GEneral Multilingual Environmental Thesaurus a compilation of several multilingual  

vocabularies (22 languages) aiming to define a core general terminology for the environment;  

o UNESCO Thesaurus - a high-level thesaurus with terminology covering education, science, 

culture, the social and human sciences, information and communication, politics, law and 

economics;  

o SWEET - Semantic Web for Earth and Environmental Terminology is a ontology developed by 

NASA containing more than 6000 concepts organized in high-level concepts like Ocean, Land 

Surface, Terrestrial Hydroshere, Atmosphere, etc., macro-scale ecological and physical 

Environmental, etc.  

 Integration with user defined ontologies (that could be developed by using open source software like 

Protégé) and vocabulary. 
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In particular the Knowledge Base should support: 

 OWL (Ontology Web Language) which is a family of knowledge representation languages for 

authoring ontologies; and 

 RDF (Resource Description Framework) which is a family of World Wide Web Consortium (W3C) 

specifications originally designed as a metadata data model. It has come to be used as a general 

method for conceptual description or modeling of information that is implemented in web resources, 

using a variety of syntax notations and data serialization formats. It is also used in knowledge 

management applications.  

Table 28 and Table 29 summarize the semantic services and the formats that have to be supported by the 

ENERFIC OD VHs Knowledge Base . 

 

Semantic services to be supported by VH 

GEMET 

UNESCO Thesaurus 

SWEET 

User defined ontologies 

Table 28. Semantic services to be supported by VH 

 

File formats to be supported by VH Knowledge Base 

OWL 

RDF 

Table 29. File formats to be supported by VH Knowledge Base 

4.3.3 Metadata requirements for VH discovery 

As previously noticed an important aspect for a real data reuse is the possibility to have “easily” accessible 

data. The first aspect for a real utilization of data is the organization of them as a real need to document the 

data for future use - to be as accessible as possible to as wider "public" as possible. In this sense metadata 

plays an important role. The word metadata means "data about data" and describe the origins of and track the 

changes to data. Their importance is connected to different aspects: 

 Metadata helps organize and maintain an organization’s investment in data and provides information 

about an organization’s data holdings in catalogue form; 

 Users can locate all available geospatial and associated data relevant to an area of interest; 

 Data providers are able to advertise and promote the availability of their data and potentially link to on 

line services (e.g. text reports, images, web mapping and e-commerce) that relate to their specific 

data sets. 

The main reason for metadata importance is that metadata helps people who use geospatial data find the data 

they need and determine how best to use it and metadata are the key element of many discovery services as 

noticed before.  

In the last years there was a considerable debate in the GI world on metadata and those characteristics that 

should be chosen to best describe GI data sets. This debate has generated discussion groups, seminars and 

conferences and quantities of paper about the subject. All these activities across metadata produced the a set 

of standards all designed to ensure that a degree of consistency exists within a given application community. 

Utilization of common standards in metadata definition presents several advantages: 

 standards have been developed through a consultative process (with other "experts") and provide a 

basis from which to develop national or discipline-oriented profiles; 

 as standards become adopted within a wider community, software programs are developed to in 
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implementing the standard; and 

 comparisons can be made quickly by data users as to the suitability of data from different sources. 

Without standardization, meaningful comparisons are more difficult to derive without reading and 

learning many metadata management styles. 

However the problem has been that there are a number of “standards” in use or development and “profiles” of 

these standards as reference models are adopted for local/national/international use bb different communities. 

The main metadata standards developed are: 

 ISO 19139/19115 Datasets: ISO standards come from the International Organization for 

Standardization, a federation of standards institutes from 145 countries that work to define criteria for 

international standards. The ISO 19139 standard is the implementation of the ISO 19115 standard. 

ISO 19115 defines the schema required for describing geographic information and services. Although 

it provides information on what elements should be included when describing a geographic resource, it 

does not provide details on how these elements should be coded in an XML document. ISO 19139 

provides such details. The ISO 19139/19115 is used for describing geographic datasets.  

 ISO 19139/19119 Services: ISO 19119 standard also comes from the International Organization for 

Standardization. This standard should be used to create metadata that conforms to ISO 19139/19115 

but is specifically for a web service. Web services are built using industry standards such as XML and 

SOAP, and thus are not dependent on any particular operating system or programming language. 

Examples of web services are Open GeoSpatial Consortium (OGC) CSW, WMS, WFS, and WCS.  

 INSPIRE Metadata: INSPIRE (Spatial Information in Europe) hosts a metadata catalog that focuses 

on bringing together quality geographic information to a single access point for Europe. INSPIRE 

metadata is based on the ISO 19115 (dataset) and ISO 19119 (services) standard. INSPIRE also 

implements extended elements and different mandatory elements than the standard ISO. For more 

information about INSPIRE, see the INSPIRE Community Geoportal. 

 Dublin Core: Dublin Core standard comes from the Dublin Core Metadata Initiative (DCMI). The 

DCMI is an open international organization that seeks to build consensus in the development of 

interoperable online metadata standards that support a broad range of purposes and business 

models. The Dublin Core standard has two levels: Simple and Qualified. Simple Dublin Core describes 

fifteen elements, whereas the Qualified Dublin Core has additional elements and element refinements.  

 Darwin Core: Darwin Core is an extension of Dublin Core for biodiversity informatics. It is meant to 

provide a stable standard reference for sharing information on biological diversity. The terms 

described in this standard are a part of a larger set of vocabularies and technical specifications under 

development and maintained by Biodiversity Information Standards (TDWG) (formerly known as the 

Taxonomic Databases Working Group (TDWG)). 

 FGDC: FGDC standard comes from the Content Standard for Digital Geospatial Metadata, a 

publication authored by the United States' Federal Geographic Data Committee that specifies the 

information content of metadata for digital geospatial datasets. The standard provides a common set 

of terminology for concepts related to the metadata. U.S. government agencies that receive federal 

funds to create metadata had to follow this standard in the past. Now there is a move for government 

agencies to use the North American Profile for their metadata instead. The FGDC standard 

implementation is freely available online, and contains 334 elements. 

In Italy for example, regarding  the possibility of finding Geodata, a specific portal was established that, 

through OGC for CSW and compliant to the INSPIRE technical guide, lets you search for spatial data sets and 

services provided for, by content of the corresponding metadata and to display the content of the metadata 

itself. 

This catalogue is called "National Directory of Spatial Data (RNDT)" and was established by Article 59 of the 

Digital Administration Code (Legislative Decree no. 82/2005, as amended) and the next article 60 has been 

identified as a database of national interest (http://www.rndt.gov.it). 

As required under the said Article 59 of the CAD, the technical specifications with which finds the content of 

RNDT and its procedures for setting up and updating have been defined by the Committee for the technical 

rules on the spatial data by public authorities and adopted by the DM 10 November 2011 (OJ No. 48 of 27 

February 2012 - Supplement no. 37) the Minister for Public Administration and Innovation, in collaboration with 

http://www.rndt.gov.it/
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the Ministry for the Environment, Land and Sea. 

Based on this legal framework, the RNDT constitutes the national catalogue of metadata on spatial data and 

services shall be obtained from the Public Administrations and configure, also, as the public register of such 

data certifying the existence through the publication of its metadata. 

The RNDT is based on Standard ISO 19115, 19119 and TS 19139, produced by the Technical Committee ISO 

/ TC211 that deals with standards for geographic information. Compliance with the technical rules of RNDT in 

adherence to standards ISO reference ensures the simultaneous compliance, without further formalities, to 

Regulation (EC) No. 1205/2008 implementing Directive INSPIRE regarding metadata. According to art. 59 

CAD, the Agency for Digital Italy is directly invested in the organizational and technological management of 

the RNDT, in accordance with the provisions regulating the public system of connectivity and cooperation. For 

more information about RNDT, see the RNDT Community Geoportal at www.rndt.it. 

Results about the most relevant metadata standards as derived by the survey are summarized in Figure 33. 

Also in this case two different graphs are here presented indicating the survey results. 

 

a. b.  

Figure 33. Survey results most relevant metadata standards: (a) POLIMI results; and (b) results of all other 

partners 

 

Table 30 summarizes metadata profiles VHs should support. The ENERGIC OD VHs are based on a brokered 

architecture. It means that specialized components – the brokers – are in charge of mediation and 

harmonization. In particular, a specific component, the Discovery Broker maps the original metadata provided 

by the input data sources to an internal model (an extension of ISO 19115). The broker performs a query on 

the internal model, and results are then mapped to the requested output metadata model. The GI-cat module 

of the GI-suite brokering framework, adopted in the VH, already supports multiple input and output metadata 

models, and multiple discovery services. Moreover, specific development kits enable the development of both 

accessors for unsupported input metadata models and discovery interfaces, and profilers for unsupported 

output metadata models and discovery interfaces. It is noteworthy that the ENERGIC OD survey identified a 

relevant set of discovery interfaces and metadata models, which are mostly supported by the GI-suite 

brokering framework (the full list of supported interfaces and metadata models is provided in D5.1). A partial 

exception is the support of some Open Data network tools (such as Socrata Open Data Portal, Dataverse), 

since: a) the Open Data domain is still in its childhood with several competing technical solutions raising; b) 

the GI-suite brokering framework was born in the domain of Earth Sciences and Earth Observation. 

To fully support the identified requirements in the VHs the following actions are needed: 

a) extend/develop accessors (and profilers where needed) for discovery services and metadata 

models currently unsupported by the GI-suite brokering framework: e.g. Socrata Open Data 

Portal, Dataverse; 

b) create a (possibly aligned) Knowledge Base including GEMET, UNESCO Thesaurus, SWEET, 

User defined ontologies; and 

c) publish the Knowledge Base according to a standard interface (e.g. SPARQL/SKOS) for 

integration with the semantic modules of the discovery broker in the VH. 
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Further detail about metadata generation, for OD publishing, will be defined in D4.1. 

 

Metadata profile to be supported by VHs 

ISO 19139/19115 for Datasets 

ISO 19139/19119 for Services 

INSPIRE Metadata 

Dublin Core 

Darwin Core 

Table 30. Metadata profile to be supported by VHs 

 VIRTUAL HUB DATA ACCESS REQUIREMENTS  4.4

Access to geospatial data, from the application developer point of view, is a part of a process of that goes from 

discovery, to access and finally to data utilization and exploitation. As previously observed, data discovery 

(find, locate) involves the use of services such as metadata catalogues to find data of particular interest over a 

specific geographic region. Access involves the order, packaging and delivery (according to the publication 

standards and protocols ) of the data specified. Finally exploitation is what the application developer does with 

the data for their own purpose. In the last decade with the growth of the Web based technologies, access has 

become a demand driven operation. Consumers expect simple discover and access to cheap (or free) data in 

simple standard formats that can be easily used. Indeed, while in the past the focus of geospatial data access 

was supplier side with a strong emphasis on standards (OGC Standards). Nowadays, increasingly non-

traditional suppliers are offering geospatial services allowing broader participation in the GI world. The further 

democratisation of access to geospatial data thus enables value-added suppliers to create new data products 

and services. For this reason the trend is to worry about the interfaces to the data. This allows the data to be 

managed in the best manner possible, while providing open, standards based access.  

These aspects in the GI world introduce several issues revolving around: 

 data openness (how much a data is really easily accessible?); 

 data formats and standards (which formats and standards are used?); and 

 copyright, licences (there are some legal constraints on data exploitations?).  

These are the elements discussed in the next subsections. Indeed, the different types of data and services 

provided, the form and representation of the data, the quality and standards for the data all reflect the 

application developer activity. Trying to bridge these issues between disparate organisations is a higher help 

in reducing entry barriers in the GI world. 

4.4.1 Degree of data openness relative to VH  

In the ENERGIC-OD context, data openness is strictly connected to data usability. Indeed, being a format or a 

service a property one is an element highly limiting its interoperability and utilization. The need of assuring 

usability of data, was recognized since the beginning of the open data movement with the suggestion by Tim 

Berners-Lee, inventor of the World Wide Web, of a five-star rating system based on the openness 

characteristics of data (Table 31).According to that classification, the more stars an open dataset has, and the 

more it is usable. A similar classification can be proposed also for geospatial open data. The idea of using a 

variation of the Tim Berners-Lee 5 star schema was introduced in ENERGIC OD by WP3 Leader 

(GEOKomm). Indeed, in WP3 Open Data portal are classified according to some specific characteristic into 

this schema. The usefulness of it is not limited only to portals but also to data into the portals. Indeed, data 

inside an Open Data portal may have significant openness difference (e.g., some data can be delivered by 

using proprietary formats while other may be in non-proprietary formats). For this reason in WP4 the 5 star 

schema was adapted to GI data as follows presented in Table 32. 
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Star # Description 

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

 Make it available as structured data 

 Use non-proprietary formats 

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

 Link your data to other data to provide context 

Table 31. 5 star open data classification as proposed by Tim Berners-Lee and introduced in WP3 

 

Star # Description 

 
Datasets not explicitly georeferenced (e.g., historical maps provided as plain 

images or PDF files) 

 GI datasets available as machine-readable structured file provided in 

proprietary formats (e.g. shp or Esri grid) may be also provided according to 

uncommon Coordinate Reference Systems and datum (such as the national 

CRS Gauss-Boaga/Monte Mario in Italy) 

 As (2) plus non-proprietary format (e.g., kml, JSON, gml instead of shp or TIFF 

instead of Esri grid) 

 As (3) plus metadata given in a standardized way (e.g., ISO 19119, Dublin 

Core) 

 Data provided according to a standardized access (e.g., WMS, WFS, WMTS, 

TMS) 

 As (4) plus metadata given in a standardized way (e.g., ISO 19119, Dublin 

Core) 

Table 32. 5 star open data classification for GI as introduced in WP4 

 

As previously stated, the openness of data to be accessed is a key point for ENERGIC OD. Indeed, while it’s 

out of the scope of the project to implement access to all possible data format and services a too restrictive 

criteria will withdraw a large amount of open data. However, a VH can be conceived as a tool which improves 

the openness of data provided by the connected data sources. Indeed, through the VH, a dataset available 

with proprietary interfaces and formats can be accessed according to standard interfaces and multiple formats 

facilitating its use in the development of applications. However, it must be reminded that the VH cannot supply 

any missing information, thus posing some requirements. In particular, the connected data sources must 

provide some minimum capability and information to make brokering effective and efficient. The data source 

must specifically provide: a) a description including basic information on data such as geographical coverage, 

temporal extent, some keywords (the information can be encoded in any standard or proprietary format); b) the 

description must be accessible through the Internet (according to any standard or proprietary protocol); c) the 

dataset must be accessible through the Internet (according to any standard or proprietary protocol, and it can 

be encoded in any standard or proprietary protocol). Conditions a) and b) refer to discoverability, and condition 

c) refers to data accessibility. We can consider those minimal conditions as corresponding to 2 star openness 

level. With those minimal requirements (and after the proper extension and configuration of brokers, whenever 

required), the VH is able to provide data discovery, access and basic transformations of coordinate reference 

system, resolution and format, which roughly correspond to 4-5 stars level. Therefore, in terms of the data 

openness classification a VH improves the level of data sources from 2 stars to 4-5 stars. Criteria used for 

setting up VH and identify relevant standard and services are summarized in Table 33. 
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Criteria for identifying relevant standard and services for ENERGIC OD 

Priority should be given in guaranteeing access for 5 and 4 stars OD delivered using OGC standards 

defined in §4.4.2. 

Access to OD scheduled with 3½ and 3 stars should be evaluated in the case a discovery access is 

available and format is one of the ones defined in §4.4.2. 

OD scheduled with 2 stars should be analyzed in WP5 and access in the case a discovery access is 

available and the format is worldwide used (e.g., ESRI© shapefile). 

Table 33. Criteria for identifying relevant standard and services for ENERGIC OD 

4.4.2 Most relevant data formats and services to be accessed by VH 

Data Access component in VH is the one devoted at performing access to data intended as described in the 

introduction of this section. Identification of relevant data formats and services to be accessed has to take into 

account not only the most diffused data type and format but also to their degree of openness as described in 

§4.4.1. Indeed, it’s out of the scope of ENERGIC OD to implement data access to all possible proprietary 

formats and data characterized by a low level of data openness (even if the architecture should be able to 

potentially supply for it). Selection of relevant formats and services has to take into account principles 

identified in §4.4.1. Results about the most relevant data formats and services to be accessed as derived by 

the survey are summarized in Figure 34. Also in this case two different graphs are here presented indicating 

the survey results. 

 

a. b.  

Figure 34. Survey results most relevant data formats and access services: (a) POLIMI results; and (b) results 

of all other partners 

Starting from these results services to be accessed by VHs s are summarized in Table 34. 

Access services to be supported Service versions 

OGC WMS 1.1.1 – 1.3.0 

OGC WFS 1.0.0 – 1.1.0 – 2.0.0 

OGC WMS-C 1.1.1 

OGC WMTS 1.0.0 

OGC WCS 1.0.0 – 1.0.0 – 1.1 – 1.1.1 – 2.0.1 

TMS 1.0.0 

Table 34. Access services to be brokered by ENERGIC OD VHs 

 

The ENERGIC OD VHs are based on a brokered architecture. It means that specialized components – the 
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brokers – are in charge of mediation and harmonization. In particular, a specific component, the Access Broker 

maps the original data model provided by the input data sources to a small set of internal models. The broker 

then maps it to the requested output data model and encoding. Starting from these results data formats to be 

accessed by VHs s are summarized in Table 35. The GI-axe module of the GI-suite brokering framework, 

adopted in the VH, already supports multiple input and output data models, and multiple access services. 

Moreover, specific development kits enable the development of both accessors for unsupported input data 

models and access interfaces, and profilers for unsupported output data models and access interfaces. It is 

noteworthy that the ENERGIC OD survey identified a relevant set of access interfaces and data models, which 

are partly already supported by the GI-suite brokering framework (the full list of supported interfaces and data 

models is provided in D5.1). A partial exception is the support of some data models commonly adopted by the 

GIS community, since the GI-suite brokering framework was born in the domain of Earth Sciences and Earth 

Observation. 

To fully support the identified requirements in the VHs the following action is needed: 

a) Extend/develop accessors for access services and data models and formats currently 

unsupported by the GI-suite brokering framework. 

 

Access data formats to be supported Description 

KML Keyhole Markup Language (KML) is an XML notation 

for expressing geographic annotation and 

visualization within Internet-based, two-dimensional 

maps and three-dimensional Earth browsers 

GML The OpenGIS® Geography Markup Language 

Encoding Standard (GML) The Geography Markup 

Language (GML) is an XML grammar for expressing 

geographical features. GML serves as a modelling 

language for geographic systems as well as an open 

interchange format for geographic transactions on the 

Internet. 

GTFS The General Transit Feed Specification (GTFS) 

defines a common format for public transportation 

schedules and associated geographic information. 

GTFS "feeds" allow public transit agencies to publish 

their transit data and developers to write applications 

that consume that data in an interoperable way. 

PBF PBF Format ("Protocol buffer Binary Format") is 

primarily intended as an alternative to the XML 

format.  

SHP The shapefile format is a popular geospatial vector 

data format for (GIS) software. It is developed and 

regulated by Esri as a (mostly) open specification for 

data interoperability among Esri and other GIS 

software products. The shapefile format can spatially 

describe vector features: points, lines, and polygons. 

Table 35. Data formats to be accessed by ENERGIC OD VHs 

 

Further services and standards whose access may be evaluated for ENERGIC OD are summarized in Table 

36 and Table 37. 
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Access services that may be supported Service versions 

WAF - Web Accessible Folders 1.0 

FTP - File Transfer Protocol  

THREDDS  1.0.1, 1.0.2 

THREDDS - NCISO 1.0.1, 1.0.2 

GBIF  

GeoRSS 2.0 

GDACS  

IRIS event  

Table 36. Access services that may be supported by ENERFIC OD VHs 

 

Data formats that may be supported Description 

ADRG National Geospatial-Intelligence Agency (NGA)'s 

ARC Digitized Raster Graphics 

RPF Raster Product Format, military file format specified in 

MIL-STD-2411 

CADRG Compressed ADRG, developed by NGA, nominal 

compression of 55:1 over ADRG (type of Raster 

Product Format) 

CIB Controlled Image Base, developed by NGA (type of 

Raster Product Format) 

Digital raster graphic (DRG) Digital scan of a paper USGS topographic map 

ECRG National Geospatial-Intelligence Agency (NGA)'s 

Enhanced Compressed ARC Raster Graphics (Better 

resolution than CADRG and no colour loss) 

ECW Enhanced Compressed Wavelet (from ERDAS). A 

compressed wavelet format, often lossy; 

Esri grid Proprietary binary and metadataless ASCII raster 

formats used by Esri 

GeoTIFF TIFF variant enriched with GIS relevant metadata 

IMG ERDAS IMAGINE image file format 

JPEG2000 Open-source raster format. A compressed format, 

allows both lossy and lossless compression 

MrSID Multi-Resolution Seamless Image Database (by 

Lizardtech). A compressed wavelet format, allows 

both lossy and lossless compression 

netCDF-CF netCDF file format with CF metadata conventions for 

earth science data. Binary storage in open format with 

optional compression. Allows for direct web-access of 

subsets/aggregations of maps through OPeNDAP 

protocol 

AutoCAD DXF Contour elevation plots in AutoCAD DXF format (by 

Autodesk) 
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Cartesian coordinate system (XYZ) Simple point cloud 

Digital Line Graph (DLG) A USGS format for vector data 

Esri TIN Proprietary binary format for triangulated irregular 

network data used by Esri 

GeoMedia Intergraph's Microsoft Access based format for spatial 

vector storage 

ISFC Intergraph's MicroStation based CAD solution 

attaching vector elements to a relational Microsoft 

Access database 

MapInfo TAB format MapInfo's vector data format using TAB, DAT, ID and 

MAP files 

National Transfer Format (NTF) National Transfer Format (mostly used by the UK 

Ordnance Survey) 

Spatialite Is a spatial extension to SQLite, providing vector 

geodatabase functionality. It is similar to PostGIS, 

Oracle Spatial, and SQL Server with spatial 

extensions 

Simple Features Open Geospatial Consortium specification for vector 

data 

SOSI A spatial data format used for all public exchange of 

spatial data in Norway 

Spatial Data File Autodesk's high-performance geodatabase format, 

native to MapGuide 

TIGER Topologically Integrated Geographic Encoding and 

Referencing 

Vector Product Format (VPF) National Geospatial-Intelligence Agency (NGA)'s 

format of vectored data for large geographic 

databases. 

Table 37. Data formats that may be supported by ENERGIC OD VHs 

4.4.3 Output data format/services from the VH 

Once data are accessed these are then used by the application in a determined format or interface. The VH 

should support these data conversion process. Also in this case are still valid the considerations presented 

about data access: 

 it’s out of the scope of ENERGIC OD to implement all possible transformations (even if the 

architecture should be able to potentially supply for it); 

 selection of relevant formats and services has to take into account data openness. 

Results about the most relevant data formats and services to be accessed as derived by the survey are 

summarized in Figure 35. Also in this case two different graphs are here presented indicating the survey 

results. 
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a. b.  

Figure 35. Survey results most relevant service interface(s) and data format(s): (a) POLIMI results; and (b) 

results of all other partners 

 

According to the general objective of ENERGIC OD which is to facilitate the use of geospatial open data 

through the implementation of VHs, the set of output access services and data formats is small and composed 

of widespread and well-known standards. Starting from these results services to be accessed by VHs s are 

summarized in Table 38. Most of the access interfaces and data models/formats are already supported by the 

GI-suite brokering framework. The most relevant exception is the geoJSON format.  

To fully support the identified requirements in the VHs the following action is needed: 

a) Extend/develop profilers for access services and data models and formats currently unsupported 

by the GI-suite brokering framework. 

b)  

Output services to be supported Service versions 

OGC WMS 1.1.1 – 1.3.0 

OGC WFS 1.0.0 – 1.1.0 – 2.0.0 

OGC WMS-C 1.1.1 

OGC WMTS 1.0.0 

OGC WCS 1.0.0 – 1.0.0 – 1.1 – 1.1.1 – 2.0.1 

TMS 1.0.0 

Table 38. Output services to be supported by ENERGIC OD VHs 

 

Starting from these results data formats to be accessed by VHs s are summarized in Table 39. 

Output data formats to be supported Description 

KML See Table 35 

GML See Table 35 

GTFS See Table 35 

PBF See Table 35 

SHP See Table 35 

geoJSON GeoJSON is an open standard format for encoding 

collections of simple geographical features along with 

their non-spatial attributes using JavaScript Object 

Notation. The features include points, line strings, 
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polygons, and multi-part collections of these types.  

Table 39. Output data formats to be supported by ENERGIC OD VHs 

 DATUM TRANSFORMATION AND DATA PROCESSING REQUIREMENTS 4.5

As described in D5.1 the VH must be able to process data. In particular, two processing are required: 

 datum transformation;  

 data processing. 

Identification of most relevant datum transformations and data processing services/applications that should be 

supported by the VH is performed through the survey. Indeed, in a first implementation the VHs should 

support processing services strictly related to the innovative applications to be developed in WP6. The chance 

to implement and connect further services should be taken into account in the VH logic architecture and in the 

technological solution chosen for its implementation.  

Some constraints exists concerning the processing services required by the VH: 

 It is not in the aim of the Virtual Hub concept replacing application core processing. The Virtual 

Hub is designed to facilitate the development of new application based on Open Data not as a 

tool replacing them. For this reason the Virtual Hub should integrate only functionalities that 

might be in common among different applications. Specific processing, tailored to single 

applications is up to the application developer. 

 ENERGIC OD is not a Research and Development project and the development of new 

processing tools is not the aim of the project. Processing services implemented in the VH should 

be based on re-engineering existing tools. 

The next subsections identify the requirements for data processing taking into account both the survey results 

and the constraints previously listed. 

4.5.1 Datum transformation 

One of the main problems when connecting different data sources is given by the fact that data may be 

delivered with respect to different reference systems. In the case of datasets characterized by having different 

reference system their integration is not directly feasible. In order to integrate them they have to be 

transformed into the same reference system representing in this way a bottleneck for an easy exploitation of 

different datasets. 

This problems is evident when taking into account cross-border geospatial dataset integration at national, 

trans-regional, trans-national and EU scales. Problem that may arise are: 

 Harmonization for multiple UTM zones: for example Veneto Region in Italy is partially in UTM 

zone 32 and partially in UTM zone 33; 

 Coordinate reference system (CRS) transformations from national CRS to international CRS: for 

example, in Italy, from Roma40 to ETRS89 or ETRF2000;  

 Harmonization among different national Coordinate Reference System. Figure 36 and Table 40 

(source: Annoni et al., 2001) describes the problem at European level. 

Indeed, in each European country exist several coordinate reference systems, for example in Italy we can find 

geographic datasets in these Geodetic reference systems: 

 ROMA40; 

 ED50;  

 ETRS89 (ETRF89 e ETRF2000)  

and with different map projections: 

 Gauss-Boaga; 

 UTM-ED50; 

 UTM-ETRF89 e UTM-ETRF2000; 

 Cassini-Soldner; 
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In the past there have been several attempts to introduce a coordinate reference system to make more easy 

and efficient use of geographic data in different countries; an important and well-known example is the 

European Datum 1950. ED 50 is a geodetic datum which was defined after World War II for the international 

connection of geodetic networks. It used the International Ellipsoid of 1924 and the geodetic datum was 

centred at the Helmertturm on the Telegrafenberg in Potsdam, Germany. 

Many national coordinate systems of Gauss–Krüger are defined by ED50 and oriented by means of geodetic 

astronomy. Up to now it has been used in data bases of gravity field, cadastre, small surveying networks in 

Europe and America, and by some developing countries with no modern baselines. ED50 was also part of the 

fundamentals of the NATO coordinates (Gauss–Krüger and UTM) up to the 1980s. 

Now in Europe we must use The European Terrestrial Reference System 1989. ETRS89 is an Earth-

Centered, Earth-Fixed geodetic Cartesian reference frame, in which the Eurasian Plate as a whole is static. 

The coordinates and maps in Europe based on ETRS89 are not subject to change due to the continental drift. 

The development of ETRS89 is related to the global ITRS geodetic datum, in which the representation of the 

continental drift is balanced in such a way that the total apparent angular momentum of continental plates is 

about 0. ETRS89 was officially born at the 1990 Florence meeting of EUREF, following its Resolution 1, which 

recommends that the terrestrial reference system to be adopted by EUREF will be coincident with ITRS at the 

epoch 1989.0 and fixed to the stable part of the Eurasian Plate. According to the resolution, this system was 

named European Terrestrial Reference System 89 (ETRS89). Since then ETRS89 and ITRS diverge due to 

the continental drift at a speed about 2.5 cm per year.  The 89 in its name does not refer to the year of solution 

(realization), but rather the year of initial definition, when ETRS89 was fully equivalent to ITRS. The solutions 

of ETRS89 correspond to the ITRS solutions. For each ITRS solution, a matching ETRS89 solution is being 

made. ETRF2000, for example, is an ETRS89 solution, which corresponds to ITRF2000.  ETRS89 is realized 

by EUREF through the maintenance of the EUREF Permanent Network (EPN) and continuous processing of 

the EPN data in a few processing centres. Users have access to ETRS89 via EPN data products and real-time 

streams of differential corrections from a set of public providers based on the EPN stations. ETRS89 is the 

EU-recommended frame of reference for geodata for Europe. It is the only geodetic datum to be used for 

mapping and surveying purposes in Europe. It plays the same role for Europe as NAD-83 for North America. 

(NAD-83 is a datum in which the North American Plate as a whole is static, and which is used for mapping and 

surveying in the USA, Canada, and Mexico.) ETRS89 and NAD-83, is based on the GRS80 ellipsoid.WGS84 

originally used the GRS80 reference ellipsoid, but has undergone some minor refinements in later editions 

since its initial publication. In Italy all geographic data must be produced or processed in accordance with 

ETRF2000 by a Ministerial Decree of 2011. 

The EPSG (European Petroleum Survey Group) Geodetic Parameter Dataset is a collection of definitions of 

coordinate reference systems and coordinate transformations which may be global, regional, national or local 

in application. For example, in Italy the Italian Military Geographical Institute (IGMI) has agreed with EPSG the 

codes to define the systems in use, even in the past, in Italy. There are also EPSG codes to be used for the 

Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 establishing an 

Infrastructure for Spatial Information in the European Community (INSPIRE): 

 EPSG:3035.Scope: Single CRS for all Europe. Used for statistical mapping at all scales and other 

purposes where true area representation is required. 

 EPSG:3034. Scope: Single CRS for all Europe. Used for conformal mapping at scales of 1:500,000 

and smaller. 
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Table 40. National Coordinate Reference Systems in Europe (source: Annoni et al., 2001) 
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Figure 36. Distribution of Map Projections in Europe (source: Annoni et al., 2001) 

 

A geographic coordinate system is a coordinate system that enables every location on the Earth to be 

specified by a set of numbers or letters. The coordinates are often chosen so that one of the numbers 

represents vertical position, and two of the numbers represent horizontal position. A common choice of 

coordinates is latitude, longitude and elevation. The combination of components latitude and longitude 

specifies the position of any location on the surface of the Earth, without consideration of altitude or depth. To 

completely specify a location of a topographical feature on, in, or above the Earth, one has to also specify the 

vertical distance from the centre of the Earth, or from the surface of the Earth. 

A coordinate reference system (CRS) is an aggregate class, its components are the coordinate system and 

the datum (cartographic and vertical datum). In this schema the datum represents the physical part and 

defines the position of the origin, the scale and the orientation of the axes of a coordinate system in relation to 

the earth while the coordinate system represents the mathematical part and it is a set of rules for specifying 

how coordinates are to be assigned to points (Figure 37). The horizontal and vertical components of the 

description of a position in the space may sometimes come from different CRS. This shall be handled through 

a compound coordinate reference system (CCRS). The CCRS describes the position through two independent 

coordinate reference systems. Geodetic reference systems are used for describing the figure of the Earth and 

positions on it: ellipsoids (and the sphere) are used for describing the horizontal position, whereas geoids are 

the gravity related model for referencing the elevation. Geodetic reference systems have a datum, describing 

the position and orientation of the model in relation to the Earth and its surface. To specify a location on a two-

dimensional map requires a map projection; it’s a systematic transformation of the latitudes and longitudes of 

locations on the surface of a sphere or an ellipsoid into locations on a plane. Map projections are necessary 

for creating maps. All map projections distort the surface in some way. Depending on the purpose of the map, 

some distortions are acceptable and others are not; therefore, different map projections exist in order to 

preserve some properties. Many properties can be measured on the Earth's surface: Area, Shape, Direction, 

Distance, Scale; map projections can be constructed to preserve at least one of these properties, though only 

in a limited way for most. In fact, the earth surface is not a cylindrical surface that could be developed on a 

cartographic plan without errors and deformations. Thus, each projection preserves or compromises or 

approximates basic metric properties in different ways. The purpose of the map determines which projection 

should form the base for the map. Because many purposes exist for maps, many projections have been 

created to suit those purposes. 

Another consideration in the configuration of a projection is its compatibility with data sets to be used on the 

map. Data sets are geographic information; their collection depends on the chosen datum (model) of the 
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Earth. Different datum’s assign slightly different coordinates to the same location, so in large scale maps, such 

as those from national mapping systems, it is important to match the datum to the projection. The slight 

differences in coordinate assignation between different datum is not a concern for world maps or other vast 

territories, where such differences get shrunk to imperceptibility. Therefore, a diversity of projections exists to 

service the many uses of maps and their vast range of scales. So we can see how there are various 

coordinate reference systems in which a geographic location may be described mathematically by 

coordinates. In each system, the position gets its own coordinate values. These values differ in a numerical 

sense, but represent the same geographic position. 

 

a.  

b.  

Figure 37. CRS definition: (a) in general; and (b) the case of ETRS 

 

The existence ETRS89 - ETRF2000 only partly solves the problem of different reference systems in Europe; in 

fact continue to be used different projections and then still have to complete the transformation of the data 

produced in the past. 

When dealing with CRS a distinction should be performed between; 

 coordinate conversion; and 

 coordinate transformation. 

A coordinate conversion is a change of coordinates, from one coordinate system to another based on the 

same datum, for example between the geodetic and the Cartesian coordinate systems or between geodetic 

coordinates and projected coordinates, or change of units such as from radians to degrees or feet to meters. A 

coordinate conversion uses parameters which have constant values and are essentially related on 

mathematical relations. A coordinate transformation is a change of coordinates from one coordinate reference 

system to another coordinate reference system based on a different datum. An important aspect to be taken 

into account is given by the fact that the datum definition is strictly related to a series of benchmarks 

materializing the datum. This materialization is generally performed by means of a geodetic network, 

performed with a set of measurements and adjusted using some specific compensation techniques. The 

network compensation gives the ellipsoidal coordinates of its vertex in the defined datum. In this way the 

geodetic network, by means of its vertices coordinates materialize the datum up to large distances from the 

emanation point. Obviously, deriving from measures, the geodetic network is influenced by some deformations 

related with measuring errors that influence in this way the correct datum definition. The relationship for 
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change of datum are not a priori known and a coordinate transformation uses parameters which are generally 

derived empirically by a set of points common to both coordinate reference systems. 

 

a.  

b.  

Figure 38. Coordinate conversion (a); and coordinate transformation (b) 

 

Table 41 summarize requirements in terms of coordinate transformation the VH should support.  In particular, 

the VH supports data transformation through its access broker, the GI-axe component of the GI-suite 

brokering framework. GI-axe can perform data transformations using internal modules or external processes 

(accessible through a OGC WPS interface). 

To fully support the identified requirements in the VHs the following action is needed: 

a) publication of a transformation service with a OGC WPS interface. 

Starting from these requirements D4.1 will give indications for the definition of a methodology for multisource 

data registration, integration and datum transformation. 

 

Table 41. Coordinate transformation to be supported by VH 

4.5.2 Data processing services relevant for ENERGIC OD 

 

Table 42 summarize data processing services identified as relevant by ENERGIC OD partners. 

Suggested processing ability to be 

added to the VH 

Input Output API 

availab

ility 

Info link 

Generating isochrones maps from road 

graphs and kml POI files 

KML or GeoJSON GeoJSON (polygon) OpenTr

ipPlann

er 

http://www.op

entripplanner.

org/ 

Calculating number of people living in a 

given polygon 

GeoJSON 

(polygon) 

Number of people 

(INT) 

 -  - 

Coordinate transformation to be supported by VH 

From To 

WGS 84 (EPSG:4326) French projection 

ROMA40/EAST-WEST (EPSG 3003 - 3004) ETRS89/WGS84 UTM 32N (EPSG 25832) 

ED50/UTM ETRS89/WGS84 UTM 32N (EPSG 25832) 

DHDN / Soldner Berlin (EPSG 3068) ETRS89/ WGS84 UTM 33N (EPSG 25833) 

WGS 84 (EPSG:4326) ETRS89/ WGS84 UTM 33N (EPSG 25833) 
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Converting WFS/GML into GeoJSON 

with caching mechanism 

WFS layer and 

Bounding BOX or 

extent 

GeoJSON  - http://tilestach

e.org/ 

Attribute table visualization Data table 

associated with a 

WMS raster 

Numeric information -   - 

Extract OMS layers (road, building and 

landcover) 

OSM model 3 vector layers 

(road, building and 

landcover) 

 -  - 

Search and download of satellite data 

with added criteria, like path/row, cloud 

cover, date 

Text file with 

attributes 

GeoTIFF  -  - 

Address service   -  -  -  - 

Table 42. Suggested processing ability to be added to the VH 

 

Taking into account this results and the previous considerations concerning eligibility for VH processing the 

following ones (Table 43) were identified as data processing services relevant for ENERGIC OD VHs. Attribute 

table visualization and OMS layers extraction are more relevant for the application development rather than for 

VH implementation. The technical way identified processing services will be integrated in the VH will be 

verified in WP5.  

 

Processing ability to be 

added to the VH 

Input Output API availability Info link 

Generating isochrones maps 

from road graphs and kml 

POI files 

KML or GeoJSON GeoJSON 

(polygon) 

OpenTripPlanner http://www.opentri

pplanner.org/ 

Converting WFS/GML into 

GeoJSON with caching 

mechanism 

WFS layer and 

Bounding BOX or 

extent 

GeoJSON  - http://tilestache.or

g/ 

Search and download of 

satellite data with added 

criteria, like path/row, cloud 

cover, date 

Text file with 

attributes 

GeoTIFF  -  - 

Table 43. Processing ability to be added to the VH 

 CROWDSOURCING AND DATA PUBLISHING THROUGH THE VIRTUAL HUB 4.6

One of the results of the survey is that in some cases some innovative applications to be developed in 

ENERGIC OD are using crowdsourcing (Figure 39.a). In particular, these applications are making use of 

crowdsourcing to stimulate the uprising of new VGI communities. In particular, these applications are not only 

using existing OD but will also generate new data to be published. During the WP4 discussion in the Potsdam 

Workshop it was discussed the chance to implement a common publishing mechanism to be delivered as a 

further tool in ENEGIC OD VHs. This mechanism is represented in Figure 39.b. 
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a. b.  

Figure 39. Crowdsourcing and data publishing: crowdsourcing functionalities as collected by the survey(a); 

and workflow of the proposed publishing service (b) 

 

In particular it was discussed the possibility to make observation collected by crowdsourcing available as SOS 

service. This publishing mechanism will give two important contribution to VGI: 

I. Application making use of the proposed publishing service will stimulate the uprising of new VGI 

communities; and 

II. Information published through the SOS service may be made available to other applications by 

using an OGC standard service. 

This second point is a key aspect of the proposed publishing mechanism. Indeed, actual VGI communities are 

using the produced information for members of the community itself. The produced information are generally 

not shared outside the community. On the other hand the chance to publish them by means of an OGC 

service allows to other users to access information published by the VH VGI community. 

In particular, the Sensor Observation Service (SOS) is a web service to query real-time sensor data and 

sensor data time series and is part of the Sensor Web. The offered sensor data comprises descriptions of 

sensors themselves, which are encoded in the Sensor Model Language (SensorML), and the measured 

values in the Observations and Measurements (O & M) encoding format. The web service as well as both file 

formats are open standards and specifications of the same name defined by the Open Geospatial Consortium 

(OGC).If the SOS supports the transactional profile (SOS-T), new sensors can be registered on the service 

interface and measuring values be inserted. A SOS implementation can be used both for data from in-situ as 

well as remote sensing sensors. Furthermore, the sensors can be either mobile or stationary. The advantage 

of the SOS is that sensor data - of any kind - is available in a standardized format using standardized 

operations. Thus the web-based access to sensor data is simplified. It also allows easy integration into existing 

Spatial Data Infrastructures or Geographic Information Systems. 

The SOS has three so-called core operations that must be provided by each implementation: 

 The GetCapabilities operation allows you to query a service for a description of the service 

interface (offered operations and endpoints) and the available sensor data. It can be utilized to 

retrieve data for specific sensors.  

 The DescribeSensor function returns detailed information about a sensor or a sensor system and 

the producing processes.  

 The GetObservation operation allows pull-based querying of observed values, including their 

metadata. The measured values and their metadata is returned in the Observations and 

Measurements format (O&M). 

Transactional profiles allows for further operations:  

 RegisterSensor allows to register a new sensor in an deployed SOS. 

 InsertObservation can be used to insert data for already registered sensors in the SOS. 
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Table 44. Requirements for crowdsourcing and data publishing through the Virtual Hub 

 

As previously discussed the D4.1 will face the metadata generation aspect for crowd sourced datasets. 

 VIRTUAL HUB INTERFACES REQUIREMENTS 4.7

Figure 40 summarize the results of the survey for VH interface requirements. 

 

a. b.  

Figure 40. Virtual Hub interfaces survey results : (a) POLIMI results; and (b) results of all other partners 

 

As can be seen both server-side and client side APIs are relevant for ENERGIC OD (Table 45).  

A server-side web API is a programmatic interface to a defined request-response message system, typically 

expressed in JSON or XML, which is exposed via the web—most commonly by means of an HTTP-based web 

server, and allow integration with server-side components like processing components. Actually, it’s not the 

scope of ENERGIC OD to develop server-side APIs, even if in the future this solution can be evaluated. In 

ENERGIC OD VHs components already providing some server-side interface will be integrated. For example, 

the GI-suite brokering interface exposes several standard interfaces for discovery and access, and also an 

extended interfaces providing access, discovery and advanced functionalities (feedback, configuration, etc.). 

Other tools, like CKAN might be integrated using their own server-side interfaces (some of them are REST 

others do not). 

A client-side web API is a programmatic interface to extend functionality within a web browser or other HTTP 

client. Client-side APIs support rapid development of client application (Web and mobile applications). In 

particular, an high level client-side Open APIs designed and developed in JavaScript seems the more 

appropriate for ENERGIC OD in order to give support through different web browsers allowing development of 

HTML5 applications. This is a valuable effort because is in line with the ENERGIC OD objective “to facilitate 

use of OD”. 

 

 

 

Requirements for crowdsourcing and data publishing through the Virtual Hub 

Data derived by crowdsourcing should be published with OGC SOS 

Data publishing should support different sensors typology 

A publishing mechanism based on OGS SOS should be developed in ENERGIC OD and integrated into the 

VH 

Data published should have metadata compliant (§4.3.3) 
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Table 45. Virtual Hub interfaces requirements 

 DATA AVAILABILITY AND COPYRIGHT 4.8

As identified in §4.1 one of the major bottlenecks in actual Open Data networks concerns licenses by which a 

licensor grant copyright permissions for modification, use and redistribution. This is generally a legal 

bottleneck. Because copyright law in most countries by default grants copyright holders monopolistic control 

over their creations, copyright content must be explicitly declared free, usually by the referencing or inclusion 

of licensing statements from within the work. Even if this bottleneck cannot be technically removed with the VH 

a clear definition of and a catalogue the different licenses a document is published may help in developing 

new applications (e.g., this may help developers in identifying which OD are available for commercial use and 

which are not).  

In this task we are mainly focusing on technical requirements connected with data availability and copyright. 

The relevance of these aspect may be better identified and analyzed, for exploitation and business model, in 

the rest of the project and WP8 mainly. In particular, ENERGIC OD should leverage efforts of other 

overarching and international initiatives on harmonization of licenses.  

Copyright law in most countries gives the author or creator of a work legal control over the duplication and 

public performance of his/her work. During the time period of copyright the author's work may only be copied, 

modified, or publicly performed with the consent of the author. Traditional copyright control limits the use of the 

work of the author to those who pay royalties to the author for usage of the authors’ content. Secondly it 

creates a barrier between authors by limiting derivative works, such as mashups and collaborative content. In 

order to have a really exploitable data the author have to give some copyrights permissions. Distributing a 

work under public or open copyright licenses, copyright holders give permission for others to copy or change 

their work in ways that would otherwise infringe copyright law provided that the licensees obey the terms and 

conditions of the license. Generally the so called 5Rs are put forward as a framework for assessing the extent 

to which content is open: 

 Retain: the right to make, own, and control copies of the content (e.g., download, duplicate, store, 

and manage); 

 Reuse: the right to use the content in a wide range of ways (e.g., in a class, in a study group, on 

a website, in a video); 

 Revise: the right to adapt, adjust, modify, or alter the content itself (e.g., translate the content into 

another language); 

 Remix: the right to combine the original or revised content with other open content to create 

something new (e.g., incorporate the content into a mashup); and 

 Redistribute: the right to share copies of the original content, your revisions, or your remixes with 

others (e.g., give a copy of the content to a friend). 

Three different ways are generally used to give copyright permissions: 

 Public domain: the public domain is a range of creative works whose copyright has expired, or 

was never established; as well as ideas and facts which are ineligible for copyright. A public 

domain work is a work whose author has either relinquished to the public, or no longer can claim 

control over, the distribution and usage of the work. As such any person may manipulate, 

distribute, or otherwise utilize the work, without legal ramifications. A work in the public domain 

or released under a permissive license may be referred to as "copycenter". 

 Copyleft: Copyleft is not describing a specific copyright license but describes the practice of 

Virtual Hub interfaces requirements 

Typology Description 

Server-Side web API Integration of components already providing some 

server-side interface (e.g., GI-suite CKAN) 

Client-Side web API JavaScript web APIs 
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using copyright law to remove restrictions on distributing copies and modified versions of a work. 

The aim of copyleft is to use the legal framework of copyright to enable non-author parties to be 

able to reuse and, in many licensing schemes, modify content that is created by an author. 

Unlike works in the public domain, the author still maintains copyright over the material, however 

the author has granted a non-exclusive license to any person to distribute, and often modify, the 

work. Copyleft licenses require that any derivative works be distributed under the same terms, 

and that the original copyright notices be maintained.  

 Copyfree: Copyfree is a type of permissive copyright license that allows the freedoms to copy, 

use, modify, and distribute a work. Copyfree licenses are all free/libre/open licenses. However, 

some free/libre/open licenses include certain restrictions and requirements which make them 

non-Copyfree. For example, copyleft licensing generally requires that all derivative works be 

distributed under the terms of the same license. Copyfree licenses include the Simplified BSD 

license, the Open Works license, and others, but not the GNU GPL or other copyleft licenses. 

The Creative Commons CC0 public domain dedication is also considered to be copyfree. While 

all copyfree licenses are permissive licenses, not all permissive licenses are copyfree, since they 

may introduce limitations not allowed under the copyfree definition. 

At international the most used public copyright license is Creative Commons (CC). Creative Commons license 

is mainly used in media world (including textual, audio, and visual content and the GI world) enabling the free 

distribution of an otherwise copyrighted work. A CC license is used when an author wants to give people the 

right to share, use, and build upon a work that they have created. CC provides an author flexibility (for 

example, they might choose to allow only non-commercial uses of their own work) and protects the people 

who use or redistribute an author's work from concerns of copyright infringement as long as they abide by the 

conditions that are specified in the license by which the author distributes the work. The CC licenses all grant 

the "baseline rights", such as the right to distribute the copyrighted work worldwide for non-commercial 

purposes, and without modification. Not all of the Creative Commons’ licenses are entirely free: their 

permissions may range from very liberal general redistribution and modification of the work to a more 

restrictive redistribution-only licensing. The details of each of these licenses depends on the version, and 

comprises a selection out of four conditions: 

 Attribution (BY): licensees may copy, distribute, display and perform the work and make 

derivative works based on it only if they give the author or licensor the credits in the manner 

specified by these; 

 Share-alike (SA): licensees may distribute derivative works only under a license identical to the 

license that governs the original work; 

 Non-commercial (NC): licensees may copy, distribute, display, and perform the work and make 

derivative works based on it only for noncommercial purposes; and 

 No Derivative Works (ND): licensees may copy, distribute, display and perform only verbatim 

copies of the work, not derivative works based on it. 

Mixing and matching these conditions produces seven regularly used licenses (Figure 41). Other Open Data 

licences exists, for example Italy has developed the "open" license called Italian Open Data Licenses (IODL), 

developed by FORMEZ PA with the principal aim to give all the Italian Public Administrations a clear and 

certified instrument that can facilitate the dissemination and re-use of Public sector information. The licenses 

"Italian Open Data License" - the IODL v1.0 and the latest IODL v2.0 - represent the most used licenses, by 

number of administrations, in Italy. The "Italian Open Data License" (IODL) is a license agreement that is 

designed to allow users to share, edit, use and reuse freely the database, the data and information released 

with it, while ensuring same freedom for others. This license is intended to facilitate the re-use of public 

information in the context of the development of the information society. Databases, data and information are 

protected by applicable copyright (including the sui generis right of the maker of databases) and / or other 

applicable laws. The rights granted by this license does not imply any transfer of ownership rights to the 

databases, the data and information public. Users can use and re-use the database and the data in it 

contained, under the terms of this license; any use that is not expressly authorized under this license or 

applicable law is prohibited. With the exercise of any of the rights hereunder, you agree to engage yourself to 

fully respect the terms of this license.  
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Public Domain CC 0 

 

 

Attribution alone CC BY 

 

Attribution + ShareAlike CC BY-SA 

 

Attribution + NoDerivatives CC BY-ND 

 

Attribution + Noncommercial CC BY-NC 

 

Attribution + Noncommercial + 

ShareAlike 

CC BY-NC-SA 

 

Attribution + Noncommercial + 

NoDerivatives 

CC BY-NC-ND 

Figure 41. Creative Commons (CC) regularly used licenses 

 

All licenses described above must be indicated in the metadata that accompany all of the data used 

Table 46 summarize requirements in terms of data accessibility / availability. The VH should be able to allow 

for a clear identification of which license a data is distributed. A second limitation in data access is given by the 

fact that some data sources requires a registration procedures. The possibility to perform the VH registration 

for accessing these data have to be investigated from technical and legal point of view by WP5 and WP8. 

Table 46. Data accessibility / availability requirements 

 

5 CONCLUSIONS 

This report tried to collect technical and NON-technical requirements strictly connected to the VH potential and 

to the wide world represented by the users including the different communities both at collective and individual 

scale. A sort PUSH and PULL scenario sketched the link between different actors in the world of OD: the OD 

producers, the OD users and the thematic field of applications covered by ENERGIC OD Pilot APPs. In 

particular, an in-depth analysis allowed to define the major thematic field of application addressed by 

ENERGIC OD APPs in connection with the main activities and policies at National and International level 

addressing the world of GI (Societal Challenges, Geo Societal Benefit Areas, etc.) and the potential they have 

in creating an reflective society. In particular, identification of the potential ENERGIC OD Pilot APPs impact on 

these initiatives allowed to stimulate an overall creative awareness of application developers. The final output 

of this process was the generation of a semantic taxonomy, whose further implementation might be performed 

in WP6, allowing a simplified access to GI data enlarging this way the pyramid of G-OD users. This way 

helping the redistribution of data to a larger set of users and communities. This taxonomy allows bridging 

between thematic field of application and Non-technical requirements on one side and technical requirement 

on the other side.  

Requirement Description 

Data license Availability of data in terms of data license should be 

clearly define the licence under which a data is 

distributed 

Data access limitation The possibility to access through the VH data 

protected by access limitation should be technically 

and legally evaluated 
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The procedure followed to derive requirements was based on a bottom-up approach. Starting from the real 

cases of sample data given by ENERGIC OD developers a generalization process was performed to derive a 

set of requirements able to cover a large set of possible real cases an application developer may face in 

accessing G-OD. Obviously, the process could not face all possible situation, in terms of data formats , 

interfaces and protocols, existing in the world of GI but it covered the most frequent and significant. Even if the 

process of requirement definitions take into account ENERGIC OD pilot information the implementation phase 

of both VH and APPs may determine the upraise of new specific requirements not covered in this deliverable. 

For this reason a suggested in D5.1 an agile approach between VH implementation – APP development and 

Requirement definition should be used. An important element to be taken into account considering the 

requirement analysis performed is that ENERGIC OD is not a R&D project and some of the requirements 

coming from the user need analysis may not be tackled in ENERGIC OD. However, it was chosen to identify 

also these aspects in order to give a panorama as more complete as possible. 

Indeed, one of the most important aspect to be identified by the survey is great potential of the VH concept 

that may be expanded to face different requirements and needs. In particular, we can expect that in the future 

VHs will not be used only by application developers but can be also used the wider world of all users 

interested in accessing GI. 

Finally, some aspects requiring an in-depth analysis heave been identified (e.g., datum transformation, 

metadata generation) which are of primary importance to allow a real interoperability between different data 

sources. These aspects will be analyzed in-depth in D4.1. 
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innovation, growth and transparent governance (COM(2011)822) accessed via http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0882:FIN:EN:PDF 

Communication from the Commission of 6 May 2015 to the European Parliament, the Council, the European 
Economic and Social Committee and the Committee of the Regions  - A Digital Single Market Strategy for 
Europe  COM(2015) 192 final accessed via http://ec.europa.eu/priorities/digital-single-market/docs/dsm-
communication_en.pdf 
 

Department for Culture, Media and Sport and Department for Business, Innovation and Skills, Digital Britain 

Final Report, TSO, 2009 accessed via 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/228844/7650.pdf 

 

Directive 2003/98/EC of the European Parliament and of the Council of 17 November 2003 on the re-use of 

public sector information 

 

Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 establishing an 

Infrastructure for Spatial Information in the European Community (INSPIRE) 

 

EARSC, A Taxonomy for the EO services market: enhancing the perception and performance of the EO 
service industry [2015], accessed via www.earsc.org 

 

JPI Cultural Heritage and Global Change, Strategic  Research Agenda (SRA), accessed via http://www.jpi-

culturalheritage.eu/wp-content/uploads/SRA-2014-06.pdf 

 

Italian decree law no. 179/2012 on Digital Agenda and Identity accessed via 

http://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzet

ta=2012-12-18&atto.codiceRedazionale=12A13277 

 

Open Data Charter, June 2013 accessed via 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/207772/Open_Data_Charter.pdf 

 

OCDE, THE KNOWLEDGE-BASED ECONOMY, OCDE/GD(96)102, Paris 1996, accessed via 

http://www.oecd.org/sti/sci-tech/1913021.pdf 

 

Recommendations to the European Commission developed by the Advisory Group on Societal Challenge 6, 

Resilient Europe Societal Challenge 6: Europe in a changing world  inclusive, innovative and reflective 

societies, accessed via http://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/SC6-Advisory-

Group%20report%20for%202016-2017.pdf 

 

Regulation (EU) No 1291/2013 of the European Parliament and of the council of 11 December 2013  
establishing Horizon 2020 - the Framework Programme for Research and Innovation (2014-2020) and 
repealing Decision No 1982/2006/EC 

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52010DC2020&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52010DC2020&from=EN
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/228844/7650.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32007L0002:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32007L0002:EN:NOT
http://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2012-12-18&atto.codiceRedazionale=12A13277
http://www.gazzettaufficiale.it/atto/serie_generale/caricaDettaglioAtto/originario?atto.dataPubblicazioneGazzetta=2012-12-18&atto.codiceRedazionale=12A13277
http://www.oecd.org/sti/sci-tech/1913021.pdf
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D 4.2 - Report on the most relevant fields of application and user needs, strictly related to innovative 
applications, services and semantic content to be implemented 

 Websites 6.3

https://www.earthobservations.org/index.php - Group on Earth Observations (GEO) Website 

 

https://www.earthobservations.org/geoss.php - The Global Earth Observation System of Systems (GEOSS) 

Website 

 

www.emarketer.com/ - Website offering insights and benchmarks on marketing in a digital world 

 

http://www.geoportal.org/web/guest/geo_home_stp - The Global Earth Observation System of Systems 

(GEOSS) Portal 

 

http://mapwarper.net/ - Map Warper website 

 

http://www.opengeospatial.org/ - Open Geospatial Consortium Website 

https://www.earthobservations.org/index.php
https://www.earthobservations.org/geoss.php
http://www.emarketer.com/
http://www.geoportal.org/web/guest/geo_home_stp
http://mapwarper.net/
http://www.opengeospatial.org/

