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1.  INTRODUCTION 

IMOLA is a follow-up project, very innovative 

from the juridical and technological view, promoted 

by the European Land Registry Association -ELRA- 

and created to facilitate the effective implementation 

of the European Regulations according to the follow-

ing objectives: 

- To make up a common template, the Euro-

pean Land Registry Document (ELRD) to share the 

Land Registry Information, providing support to the 

institutional action deployed by the European Com-

mission regarding the Land Registry Interconnection 

project (LRI).  

- To define a common semantic model appli-

cable in the field of Land Registers, Core Context 

specific vocabulary for Land Registers (LRV), to 

provide harmonized Land Registry information with-

in the European Interoperability Framework (EIF). 

- To set up a multilingual thesaurus built upon 

semantic web architecture and technologies (I-KOS), 

increasing the transparency, certainty, and under-

standing as regards the legal meaning and effects of 

LR information 

- To make possible the adaptation principle 

and other EU policies such as preventing money 

laundering and European immovables single market. 

IMOLA pursues to solve the problems stemming 

from the increased demand for Land Registers infor-

mation to the registration of foreign documents and 

judicial decisions, establishing local equivalents for 

foreign legal rights, to get an efficient implementa-

tion of EU Regulations on civil and commercial mat-

ters, what makes new demands on registrars, judges, 

academics, solicitors, notaries, lawyers, and citizens. 

They will need to have improved knowledge of for-

eign property rights, registration systems, and legisla-

tion and to provide understandable information 

through the e-Justice portal. The European Court de-

cision on 12/10/2017 (Kubicka case) regarding the 

scope of European Inheritance Regulation EU 

650/2012 might be a good example of its utility. 

Furthermore, when citizens and enterprises get in-

volved in legal relationships or inheritance situations 



with immovable assets, their personal statute interacts 

with the real statute of property rights on the land. 

The EU instruments in the field of civil justice con-

sider this situation and state that the nature of proper-

ty rights, the registration rules, and the effects of reg-

istration are out of their scope and remain under the 

national law of the Member States (MS). But it is 

also certain that all EU Regulations demand to be 

effective a wide information system based on judicial 

and registers networks, factsheets, official publica-

tions, and more. This aim is claiming to develop an 

information ecosystem integrated into the e-Justice 

portal, enhancing from it the framework of judicial 

cooperation on civil and commercial matters. 

Therefore, there is a need to bridge the gap be-

tween national property rights and Land Registers 

Systems and EU law to allow Land Registers to de-

liver legal certainty at the EU scale. Hence more is 

needed to provide the necessary tools and semantic 

web technologies [22,23], to obtain all the potential 

advantages of the interconnection. Thus, it is essen-

tial to define a common semantic model that makes 

understandable Land Registers Information supported 

by an explanatory material: glossaries and thesaurus 

as formal model vocabulary, called ELRD IKOS [8]. 

2. A COMPLEMENTARY PROJECT FOR 

LAND REGISTRY INTERCONNECTION (LRI) 

The Land Registry Interconnection (LRI) is the 

last stage to close the schema to keep interconnected 

the different juridical, business, and population Reg-

isters in the EU, which should be completed with the 

LRI project. This institutional action which started 

with the Business Registers Interconnection System – 

BRIS Directive-, was followed by the EU Regulation 

2015/848 on Insolvency Proceedings and, more re-

cently, on the Beneficial Ownerships Register, whose 

provisions have been set out in the Directive (UE) 

2018/843 of 30 May 2018 to prevent Money Laun-

dering or Terrorist Financing, whose article 32.b en-

visages that Commission “Shall submit a report to the 

European Parliament and to the Council assessing the 

necessity and proportionality of harmonizing the in-

formation included in the registers and assessing the 

need for the interconnection of those registers. Where 

appropriate, that report shall be accompanied by a 

legislative proposal”, which must be raised by the 

Commission to the Conseil and European Parliament 

before 31 December 2020. 

So, the LR Interconnection is a key issue in mak-

ing daily life easier for European Citizens, given that 

cross-border transactions are increasing increasingly. 

Trend analysis is clearly showing that this cross-

border component can also be perceived as regards 

the inheritance procedure and judicial resolutions 

enforcement. 

Land Registry Interconnection (LRI) aims to en-

hance the effective implementation of EU basics 

freedoms, strengthen the legal certainty and the ac-

cessibility to the registration information from a sin-

gle access point, e-Justice portal, a crucial aspect to 

foster the European immovable single market and its 

financing within the schema of a digital Administra-

tion supported by intensive use of new technologies. 

To this effect, the Commission is developing a cen-

tralized platform providing a basic module of core 

services such as identification, authentication, taxa-

tion, invoicing, and e-payment facilities, in all cases 

fully respecting the national legislation and authoriza-

tion schemas for accessing Land Registry information. 

In this context, the main problems to be addressed 

by IMOLA within the scope of the LRI Large Scale 

Project are the following: 

- Land Registry information is presented by 

the national systems in different formats, which re-

sults in greater difficulty for the users to understand it. 

Defining a European standardized model for Land 

Register information -ELRD- has been a considerable 

step forward, but we cannot stop here. It is crucial to 

push forward, looking for new horizons to get the 

interoperability of the information and metadata 

(IMOLA Knowledge Repository) through web ser-

vices, integrated on the e-Justice Portal and supported 

by a common semantic model and controlled vocabu-

laries by using architectures and technologies based 

on semantic web basis. 

- IMOLA, as complementary action within 

the scope of LRI, has created the ELRD, which can 

be considered as a common interface to share Land 

Registers information, trying to solve the problems 

stated on 7th September 2015, on the e-Justice Work-

ing Party document about Interconnection of Land 

Registers.  

- Finally, national authorities and legal offic-

ers from Land Registers must be made aware of the 

new duties that the EU Instruments have imposed on 

them as regards property rights information and reg-

istration procedures and effects in the areas such as 

patrimonial, judicial, and family law. Their involve-

ment becomes increasingly important because Land 

Registers, as legal Institutions, can provide legal cer-

tainty at a European scale, enabling the circulation of 



decisions and documents affecting immovable prop-

erties in Europe.  Legal officers, registrars, and legal 

staff from land registries are responsible for the deci-

sions on the publication of property rights on immov-

able assets, granting legal protection.  

3. COMPLEXITY AND DIFFICULTIES TO BE 

TACKLED 

 The LRI is a task that implies a high level of com-

plexity stemming from different factors: 

       - The great number of actors involved at dif-

ferent levels. Each of them is in charge of crucial and 

complementary activities, which must be coordinated 

and integrated in the LRI overall schema. 

       - The lack of competence of the EU regarding 

the management and the legal effects related to the 

registration of immovables, providing that this is an 

exclusive competence reserved to Member States 

(MSs) according to article 345 of TFEU.  

       -  The absence by the moment of a European 

legislative instrument referred to the Land Registry 

interconnection, such as one for Business Registers, 

(BRIS Directive), or Insolvency (Regulation on In-

solvency Proceedings), bringing about that LRI ac-

tion by the moment running voluntarily. 

        -  LRI and IMOLA are very innovative pro-

jects which require the intensive use of new technol-

ogies that mean a cultural and technical challenge. 

To accomplish these burdens is necessary a task 

distribution among different actors, making up activi-

ties planned and coordinated by the Commission to 

ensure not only their performance but also later on 

integration and consolidation of results, along with 

national brokers’ connections with the EU platform 

(LRI). 

Figure 1 shows a detailed schema according to 

which the distribution of activities among different 

actors involved has been distributed on the IMOLA 

approach. 

 

Fig. 1. LRI activities distribution schema. 

To this effect, the Commission, through e-Justice 

portal, has assumed the development of a European 

Business Registers Interconnection Platform, supply-

ing the module of a common service, which will also 

be extended with the necessary amendments to a fu-

ture LR interconnection, which has involved an im-

portant effort.  

On the other side, the competencies issue about 

Land Registers is rooted in the article 345 of the 

TFEU, which states that all the questions related to 

Land Registers and Property Rights systems are re-

served to the Member States (MS). Still, at the same 

time, it is also true that access to LR information and 

its harmonization enhances transparency and under-

standing. It is a crucial topic grounded on the four 

basics freedoms of TFEU and linked with other EU 

policies with great impact on the daily life of citizens, 

which are clearly under the EU competencies, such as 

the single market (immovables and digital), the fi-

nancing of housing and entrepreneurs; customers 

rights; digital Administration; prevention of money 

laundering; effective implementation of EU Regula-

tions, about of all the adaptation principle, etc. 

That is why it is not also necessary but even urgent 

to take some actions related to the LR Interconnec-

tion based on the proportionality and subsidiarity 

principles, so that, on the one hand making possible 

accessing to LR information by means of a single-

entry point, and secondly to set up a common seman-

tic model to get the harmonization of LR information, 

with fully respect to the LR National Systems fea-

tures and competences. 

So, it is according to this targets distributions and 

coordination planning among different actors in-

volved, where IMOLA approach is destined to play a 

crucial role to get the LR Interconnection, given that 

only a project promoted and managed by a pan-

European association as ELRA is, made up to 32 

Registrars Associations, can be able to cope with an 

impressive targeting like this, providing the 

Knowledge expertise of European Land Registry Net, 

-ELRN-, and permanent management an experience 

gained in other projects. 

Figures 2 and 3 show a detailed integration scheme 

among different activities deployed within the LR 

interconnection framework. 

 

 



 

Fig. 2. IMOLA architecture and interconnection schema. 

 

Fig. 3. LRI/IMOLA/MSs integration schema. 

4. METHODOLOGY: INCREMENTAL 

APPROACH  

In order to develop IMOLA, ELRA carried out a 

preliminary study in order to acquire an extensive 

background about the methodology necessary to en-

sure the success of the project, an exhaustive eco-

nomic analysis to define the objectives, needs of hu-

man resources, choosing the right semantic and tech-

nological tools, assuming that being a pan-European 

project the interoperability and its integration into the 

e-Justice portal must be assured. 

Due to the innovations and detailed complexity of 

the IMOLA approach, along with the wide diversity 

of LR National Systems existing in the EU, it has 

been conceived as a bottom-up project, built upon the 

agreement of the actors involved and developed ac-

cording to an incremental methodology, pursuing to 

define a common and shared semantic work frame, 

making feasible a deeply knowledge of LR National 

Systems, looking for to excite the debate in order that 

it could be used like the foundation of agreement, 

making later on possible to design the ELRD com-

mon template, using and structured XML schema 

enabling the semiautomatic management of the LR 

information by means of semantic web architecture 

and technologies and artificial intelligence techniques.  

It is important to create an environment centered 

on the user’s perspective. The goal in the technologi-

cal aspects is a user-friendly platform that will allow 

land registers to create a net of related or mapped 

concepts. 

The first target pursued was to make up a detailed 

analysis of the requirements of the system, on the 

technological view (architecture, modeling, and rep-

resentation), on the semantic side (controlled vocabu-

laries, thesaurus, and ontologies), along with a pre-

cise identification on the different activities by each 

Work Stream (WS) to be accomplished. The outputs 

were also defined to be delivered in time, introducing 

transparency and facilitating the coordination with 

the contractor, basically due to the intensive team-

work deployed by the Technical Director and the 

Project Manager, supported by the management ex-

pertise of ELRA Secretariat. 

However, there has been a need to do deeper re-

search to integrate into the project new methodologi-

cal techniques in the fields of comparative law study. 

The participation and strong involvement of profes-

sors from different European Universities has been 

crucial to discover new horizons, such as the case of 

the “formants methodology” (introduced by professor 

Elena Ioriatti); not only semantic web issues and on-

tologies; and the impact of disruptive technologies in 

the LR systems within the Data and Token Economy 

framework (explained by professor Sjef van Erp), 

providing expertise to Contact Points (CPs) in the 

fields of comparative property law in Europe and 

semantic web technologies applied to create ontolo-

gies with legal concepts. A big challenge at techno-

logical and juridical levels. 

In summarizing, IMOLA is fundamentally a jurid-

ical and semantic approach, but IT aspects are also 

crucial as well since it is conceived as a complemen-

tary project to be integrated on the e-Justice Portal, 

although its effects also spread to judicial cooperation 

framework in the field of civil justice. Institutional 

neutrality has governed its development, and no 

model of registration or technological system is im-



posed. The methodology to develop IMOLA 

Knowledge Organization System (I-KOS) is based on 

previous work by Fraga et al [2]. 

5. RESULTS ACHIEVED AT THE MOMENT  

5.1.  SEMANTIC CORPUS 

The Semantic Corpus is a very extensive and 

grounded document, aiming to make up the semantic 

foundations of the IMOLA project, given that the 

main objective pursued is to define a common seman-

tic model to share Land Registers information. Deal-

ing with semantic issues related to the LR domain has 

been a challenging task that was accomplished in 

different stages and levels, following an incremental 

methodology as a bottom-up project based on the 

agreement of ELRN CPs.  

The IMOLA Semantic Corpus comprises the pri-

mary semantic rules and the methodology factors 

taken into account to determine them, which have 

been the pillars of developing the European Land 

Register Document (ELRD), a common template to 

make public the LR information (enriched with the I-

KOS metadata) and conceived as a flexible structure 

organized following the typical real folio A,B,C 

scheme preceded by a front page summarizing the 

main features of the document and disclaimers when 

necessary. 

Part A is focused on the “Land Registry Unit”, 

elucidating its legal meaning and the elements that 

should be encompassed, with a minimum common 

denominator (the core of data). 

 

Part B is devoted to the elements related to the en-

titlement and class of title, considering the proprietor-

ship as the primary right and analyzing the re-

strictions affecting its right of disposal, the effects of 

conditions, and deadlines.   

 

Part C aims to itemize the encumbrances, subdi-

vided into four categories: Mortgages, property rights, 

judicial restrictions, and other restrictions, organized 

by the criterion of date of registration. 

 

In the second block of the Semantic Corpus is de-

tailed how to assign attributes to the national con-

cepts comprised on the ELRD, what has been one of 

the more difficult tasks accomplished. The “for-

mants” methodology developed by professor Rodolfo 

Sacco and introduced in the project by Professor 

Elena Ioriatti (helped by Sara Giacomini) has been 

the semantic tool to cope with this targeting. The ob-

jective pursued is to develop a semi-automatized sys-

tem to make possible comparative analysis among 

different property rights conceptual schemes, to facil-

itate the transparency and a deeper knowledge about 

their legal meaning and LR national systems, facili-

tating the effective implementation of the “adaptation 

principle” laid out in the EU Regulations. 

The third part of Semantic Corpus includes the set 

of sixteen guidelines issued by the moment, intended 

to give advising to the ELRN CPs about the more 

complicated topics. A wide range of questions have 

been tackled, offering practical and useful pieces of 

thematic information related to how to get used with 

the KM management in order to introduce national 

concepts definitions, relationships and attributes; elu-

cidations about the structure of ELRD template,  

deeper knowledge regarding the use of “formants” 

methodology, quality test of data: “double flag” sys-

tem, etc. 

5.2. ELRD 

The complexity of dealing with property rights on 

immovable assets to find common place holders -

pivot terms- and setting a glossary of equivalent 

terms was a goal partially solved in IMOLA (first 

step) by the first version of the ELRD template. Still, 

it has been necessary for IMOLA (second step) to go 

deep inside with new semantic proposed measures 

and validation rules, also based on the strong com-

mitment and participation of ELRN CPs (a network 

of legal LR experts in the field of property rights and 

registration law within the MSs).  

 

The latest version of the European Land Registry 

Document (ELRD), is a common template to share 

the Land Registry Information according to a harmo-

nized format and enriched with I-KOS metadata, 

which is made up of two controlled vocabularies: 

      - Pivot terms, featured as abstracts definitions 

to be applied in the majority of MSs, based on the 

ELRN Contact Points agreement and devoted to sort 

out the different concepts and terms of the LR infor-

mation, acting as containers of each piece of infor-

mation supplied at the national level. 

      - National concepts, defining their legal and 

practical meaning according to the national legisla-

tion, which is related to the pivot terms of the tem-

plate by means of relationships determined according 

to the SKOS language. 



So, the ELRD as a common template defines the 

pivot terms, the containers linked with the national 

concepts and their metadata, according to the seman-

tic relationships established by the CPs by means of 

standard semantic languages, like SKOS (Standard 

Knowledge Organization System) [30].  

Therefore, the ELRD underlying semantic model 

and validation rules have been devised upon different 

data resources and sorted out like an ontology to fa-

cilitate its conceptualization and serialization in order 

to guarantee their interoperability and formal retrieval. 

Provided that LR immovables information, ELRD, 

has been organized from a semantic view in four 

main blocks of data (Front page; LR unit; Proprietor-

ship and Encumbrances), trying as far as possible to 

adapt the context-specific LR domain into the EIF 

principles insofar as ISA2 Core Vocabularies schema 

and INSPIRE terms can be reused in the LR field to 

enhance its interoperability and reusability, following 

the Once Only Principle -TOOP. 

So, it is clear that in order to get an efficient LR in-

terconnection system, defining a common semantic 

model with a pan-European vision is a prerequisite to 

accomplishing the harmonization of LR information. 

This target demands a complex semantic process, 

being the first measure to cope with it to create a spe-

cific context for LR information and to adapt and 

reuse, when possible, the ISA2 Core Vocabularies 

schema. The ELRD ontology is detailed the kind of 

source and nature of each data following this classifi-

cation: 

 

5.2.1. IMOLA specific context LR domain (possible 

future Land Registers core vocabulary) 

Introducing legal definitions of the concepts listed 

as pivot terms and determining the relationships with 

the LR national concepts enriched with their metada-

ta and attributes. 

It is a controlled vocabulary composed of the spe-

cific concepts/terms that apply to the LR field, refer-

ring to the legal meaning of property rights and their 

registration proceeding. The aim pursued in the 

IMOLA approach is to agree on the legal definition 

of concepts listed as “pivot terms” in the ELRD like 

specific context Land Registers Domain. Their con-

ceptualization and serialization by using semantic 

web technologies and languages will determine a 

harmonized and precise reusability of them in other 

fields when they come into relation with LR domain, 

assuring the transparency and fair understanding of 

their legal meaning and effects. The pivot terms can 

be defined as concepts that structure and harmonize a 

domain, in this case, the Land Registry Domain. 

These terms are defined in a language that is under-

stood by all the stakeholders and interested in the 

system to be created; it means the IKOS (see Figure 

4). 

The ELRD, like harmonized LR specific context 

domain, will be used to link the “pivot terms” of this 

ontology, as main containers, with the other glossa-

ries made up of different national concepts defini-

tions and their attributes (IMOLA KOS reposito-

ry/thesauri). The Pivots are an innovative concept 

created for IMOLA that solves the issue of connect-

ing similar legal concepts using an intermediate con-

tainer called a “pivot” (see Figure 4). This knowledge 

organization system (I-KOS) will facilitate not only 

the enrichment of LR information provided at the 

national level, but also the efficient implementation 

of EU Regulations; above all, the Adaptation princi-

ple is based on the capability of mapping different 

national concepts according to the attributes assigned 

to each of them (formant methodology), labeled using 

SKOS and RDF-OWL languages [1].  

 

  

Fig. 4. Pivot explanation. 

5.2.2. ISA² Core Vocabularies 

They are simplified, reusable, and extensible data 

models that capture the fundamental characteristics of 

an entity, such as a person or a public organization, in 

a context-neutral manner. They are used to attain a 

minimum level of cross-domain semantic interopera-

bility. In the ELRD are contemplated the following 

ISA² Core Vocabularies:   



- Core Person: captures the fundamental char-

acteristics of a person, e.g., name, gender, date of 

birth, location. 

- Registered Organization: captures the fun-

damental characteristics of a legal entity (e.g., its 

identifier, activities) which is created through a for-

mal registration process, typically in a national or 

regional register. 

- Core Location: captures the fundamental 

characteristics of a location, represented as an address, 

a geographic name or geometry. 

They are needed on the ELRD for harmonizing the 

LR context specific domain with other data models 

related to it, within the EIF. The exchange of infor-

mation in the context of European Public Services 

and business is challenging and comes with many 

semantic interoperability conflicts. Such interopera-

bility conflicts are caused by discrepancies in the 

interpretation of administrative procedures and legis-

lation, the lack of commonly agreed data models, the 

absence of universal reference data, etc. 

ELRD template pursues to enhance the use of this 

semantic model within the scope of the European 

Interoperability Framework (EIF), which theoretical-

ly should be aligned with the National Interoperabil-

ity Framework (NIF). The integration of different 

data used at the national level to identify the persons 

and registered body along with addresses in order to 

get a harmonized publicity of them would be the 

main objective to be tackled along with the reuse and 

interoperability of the specific context of LR domain. 

5.2.3. Finally 

Other terms are used insofar as they are related to 

the specific context for LR domain, like INSPIRE to 

connect the LR information with the cadastral parcel 

and environmental issues, or other resources to gener-

ical meaning concepts or included in other official 

lists of vocabularies like FAO (Food and Agriculture 

Organization). 

A partial view of the Poland LR information 

mockup may be appreciated in figure 5, which has 

been built upon version 1.0 of ELRD schema given 

the date of the IMOLA e-book publication at the 

ELRA website. 

  

 
  

Fig. 5. Partial Polish ELRD information mockup (based on XSD 

v1.0). 

5.3. THE ELRN Input System: Knowledge 

Management (KM) 

To make up a common semantic model for Land 

Registers in the EU requests to coordinate a collabo-

rative environment with many actors involved at dif-

ferent levels, there is the need for a back office for 

project management and maintenance, providing also 

training and support. But the core of the project is 

made up of Contact Points of the European Land 

Register Net (ELRN) who have the expertise to give 

scholars feedback regarding the features of each LR 

national system, defining the national concepts, de-

termining their correspondence and relationships with 

the ELRD pivot terms, and finally assigning attrib-

utes, using semantic web languages like SKOS (Sim-

ple Knowledge Organization System), using a high-

level software for that aim [18,21]. 

One of the main challenges to face once the con-

cept definitions have been introduced in the system, 

like controlled vocabulary, is to move from a natural 

language into a highly modeled and serialized one 

using the architecture and technologies of the seman-

tic web. This targeting requires crossing along the 



“Spectrum of Knowledge,” from the relational model 

used to create a typical glossary of concepts in an 

unstructured natural language (human being under-

standable), to a formal, structured, and strong seman-

tic language capable to support machine learning 

technologies and artificial intelligence solutions. In a 

nutshell, it is necessary to transform the traditional 

glossaries into an ontology. 

This goal only must be achieved by employing a 

technological tool built upon the architecture and 

languages of the semantic web, such as RDS (Re-

source Description System), SKOS (Simple 

Knowledge Organization System), OWL (Ontology 

Web Language), etc. On IMOLA’s second stage, a 

customized knowledge manager technological tool 

(KM) has been developed to bridge this gap, which 

suits the needs requested for CPs feedback, aiming to 

evolve the national glossaries into ontologies 

[10,11,12,16,19,20].  

So, one of the first goals was to get acquainted 

with the ontology concept. The simpler and known 

ontology assertion defines it as the “specification of a 

conceptualization” (Gruber 1995), which can be elu-

cidated by detailing the meaning of its components 

oriented by a purpose to be created to be reused at 

low cost on any domain by Fraga et al. [2]: 

- Specification: a formal and declarative rep-

resentation like controlled vocabularies, glossaries, 

thesauri, fact sheets, etc. 

- Conceptualization: abstract and simplified 

view of the world. The semantic transformation pro-

cess is based on the relationships among concepts 

using specific languages and software. 

 

 

 

                Fig. 6. IMOLA Knowledge perspective. 

 

The KM [24,25] is customized software that trans-

forms the controlled vocabularies introduced by the 

ELRN Contact Points, using an informal natural lan-

guage, into a formally represented one, strongly 

modeled and serialized upon ontologies. The ontolo-

gy proposed for IMOLA second stage would be 

formed by the following layers, each one using the 

information from the inner layers and representing a 

defined aspect of the knowledge [9] needed to per-

form high-level services with an incremental view of 

semantics (shown in Figures 6 and 7): 

- Terminology: controlled vocabularies, glos-

saries, etc. Valid and forbidden terms 

- Conceptual model: defining relationships 

among the terms (hierarchical, synonyms, associa-

tions, etc.) 

- Pattern: matching patterns, natural language 

patterns, and formal models to index and retrieve 

appropriately 

- Semantic formalization: including new rela-

tionships once a pattern is matched 

- Inference rules: creating new knowledge 

when indexing new Corpus 

 

 

Fig. 7. Creating ontologies: incremental KOS construction.  

From the technical view, one of the more im-

portant questions dealt with within IMOLA has been 

to give answers regarding how to organize LR infor-

mation systems according to interoperability princi-

ples. The IMOLA Knowledge Repository (KR) is a 

KOS that comprises all valuable knowledge of the 

system and its lifecycle. It allows representing, stor-

ing, managing, retrieving, and reusing relevant 

knowledge about the context-specific LR domain (the 

Knowledge Base - KB). The Knowledge Base (KB) 

manages relevant knowledge around the LR domain. 

The way knowledge is organized (the predefined and 

formal schema) inside the KB, it is called the Con-

ceptual Model (CM). The KB is implemented by rep-

resenting knowledge inside as an ontology. The ar-

chitecture diagram based on internal, external, and 

maintenance roles is shown in Figure 8, where “I” 

means internal use, “E” means External use, and “M” 

means Maintenance purpose tool. 

 



  

Fig. 8. System Architecture diagram for IMOLA (second stage). 

 

After the analysis of the semantic and technologi-

cal requirements of the system, the next step was go-

ing to develop a knowledge manager technological 

tool customized for the management of the IMOLA 

Knowledge Organization System (I-KOS). After an 

exhaustive benchmarking resulted that KM was the 

tool that better suits the scope and objectives of the 

project, tackling with following issues: 

- Integration of the ELRD structure as a 

common template for CPs feedback 

- Transformation of software from the natural 

language of the template into a knowledge storage 

system 

- Multilingual Knowledge Repository data-

base 

- Knowledge manager and serializer custom-

ized for SKOS labeling system 

- Web service to support the data flow. 

- Quality and security of data. 

 

Hereafter the Conceptual Mode main screen of 

KM (CPs interface) displays the taskbar with the 

more important functionalities allowing the manage-

ment of the terminology, conceptual model, and data 

consolidation issues. On the left side, the knowledge 

system is organized based on the ELRD ontology tree, 

which can be dropdown. The semantic features of 

each pivot term selected on the ELRD ontology can 

be displayed and managed by means of semantic 

tools deployed on the right side of the screen, facili-

tating the browsing and CPs feedback.  

 

 

 

Fig. 9. Knowledge Manager Input System Conceptual Model 

screen. 

The interface is customized to the I-KOS in order 

to determine the relationships between the ELRD 

pivot terms and the national concepts according to the 

SKOS language. So, there are specific buttons to 

make concepts definitions, establish semantic rela-

tionships, to assign attributes; all of them can be easi-

ly represented even by means of statistics and sche-

mas. 

 

5.4. IMOLA KNOWLEDGE ORGANIZATION 

SYSTEM: I-KOS 

Define a common semantic model for LR inter-

connection is the main objective of IMOLA, to be 

used within the scope of LRI project through e-

Justice Portal. The KM is the technical tool to get it. 

The result is the IMOLA Knowledge Organization 

System (I-KOS), which is not only a multilingual 

repository of LR terms but a simple thesaurus. The I-

KOS is a semantic evolution of both controlled vo-

cabularies (glossaries and thesaurus) because the 

ELRD pivots terms and national concepts are struc-

tured and organized according to the semantic web 

architecture and technologies. That implies the fol-

lowing activities: 

      - To establish the relationships among the 

ELRD pivot terms as LR information containers and 

the equivalent national concepts.  

      - The conceptualization, modeling, and seriali-

zation of the concepts and attributes increase the ca-

pability to be published on the web and be used to 

enrich the LR information provided at the national 

level according to an automatized process. 

The creation of I-KOS entails clear advantages in 

respect of the traditional thesaurus: 



      -  Accessibility and interoperability of data by 

means of web services. 

      - Automatized extraction and reuse by mean of 

machine learning technologies to enrich the LR in-

formation 

      -  Aggregation with another set of data  

      -  Move into juridical ecosystems 

      -  Mapping capabilities based on the attributes 

From the technical view, the I-KOS is stored in the 

KM centralized Data Base accessible by means of a 

customized web service. The configuration of the DB 

has taken into account the ELRD structure, and it is 

made up of the different national databases once their 

concepts have been validated and consolidated ac-

cording to the quality test process envisaged in the 

Knowledge Manager using a double flag check. 

Finally, I-KOS is an applied ontology approach, 

which is meant to solve different important semantics 

and technological questions thinking about its inte-

gration on e-Justice Portal. According to the follow-

ing semantic web technologies and architecture, it is 

all within the scope of the LRI project, which is used 

SKOS language to determine relationships among the 

terms of the ELRD.  

The Semantic Web combines technologies, rec-

ommendations, practices, and applications to make 

accessible structured data on the Web. The conven-

tional Web is based on content and services designed 

for use by people. For its part, the Semantic Web 

focuses on the availability of structured data with a 

high degree of interoperability for application reuse. 

This approach uses existing technologies, especially 

the HTTP protocol used to access web resources, 

regardless of how or who (people or machines) use 

the data [4,5,6]. 

The essential component of the Semantic Web is 

the RDF data model that provides a semantic frame-

work for describing resources. In RDF, elements are 

described as resources. This model represents the 

resource descriptions as statements that take the form 

of triplets (Triplets) composed of subject, predicate, 

and object. Each resource is uniquely identified by a 

URI and described by assigning values to certain at-

tributes or establishing relationships between two 

resources [28]. In the first case, the resources are 

linked to the values using data properties. In the sec-

ond case, the resources are interrelated through object 

properties. Like resources, each property is uniquely 

identified with a URI. Therefore, the triplets form 

graphs, where the resources are represented with 

nodes, data values as literals, and properties are the 

arcs that connect nodes with literals or other nodes. 

If we extrapolate this explanation in the Land reg-

istry domain, the result is shown as follows: 

 

 
Fig. 10. Knowledge graph example in the Land Registry do-

main. 

 

RDF can also define vocabularies for resource de-

scriptions. Such vocabularies must include categories 

or classes to classify resources (taxonomy of classes 

or categories). It is also necessary to establish what 

kind of resources can be applied to a particular prop-

erty (domain). Also, the possible values of data prop-

erties or resources with which a relationship can be 

established in the object properties must be defined 

(range) [7]. 

For all this RDF is expanded with RDF Schema 

and OWL. With RDF Schema [13,29], it is possible 

to define new classes and properties and hierarchies 

of subclasses and sub-properties. RDF Schema al-

lows the development "lightweight" ontologies that 

can be applied in resource descriptions using simple 

schemes. OWL [26] provides greater semantic ex-

pressiveness to establish cardinality constraints, de-

fine equivalences between classes from different on-

tologies, define inverse properties, etc. 

The datasets representing resource descriptions can 

be stored in text files in any RDF format. However, 

to select and obtain data about specific descriptions 

of resources, a search language adapted to RDF is 

required. This is something like the role that SQL 

plays when the information is represented with the 

relational database model. In the semantic web, the 

search is based on the definition of RDF triples pat-

terns with SPARQL [27]. SPARQL defines both the 

retrieval language and the format in which the re-

trieved data are obtained. People or machines can use 

specific web services known as SPARQL endpoint to 

send a query and retrieve the requested data. 

On the Semantic Web, it is relevant to the SKOS 

(Simple Knowledge Organization System). It is an 

OWL-Full ontology to represent knowledge organi-



zation systems using RDF. SKOS is an essential tool 

for IMOLA. It is also important to highlight that the 

aim of SKOS is not to replace original conceptual 

vocabularies in their initial context of use but to al-

low them to be shared, based on a simplified model, 

enabling wider re-use and better interoperability 

within the EIF. These representations are machine-

readable by LR national systems and can be ex-

changed between software applications and published 

on the Web, taking in mind that:  

- SKOS provides a model for expressing the 

basic structure and content of concept schemes such 

as thesaurus and other types of controlled vocabulary.  

- As an RDF application allows concepts to 

be composed and published on the Web and integrat-

ed into other concept schemes. 

- The basic conceptual resources - concepts - 

are identified with URIs.  and relationships can be 

specified by means of labels. 

- Concepts can also be mapped across concept 

schemes and grouped into labeled or ordered collec-

tions.  

- Concepts can be labeled in one or more lan-

guages.  

- SKOS also has a very extensive documenta-

tion property.  

- Finally, SKOS is also aligned to the standard 

ISO 25964 thesaurus standard 

As shown in Figure 11, an LR domain example us-

ing SKOS is given. 

 

  
Fig. 11. Knowledge representation example (LR domain). 

 

On the LR domain, some terms need to be treated 

as equivalent terms or synonyms; for instance: En-

cumbrances could be named Burdens. It helps the 

Semantic Web technology because it improves search 

facilities and reuses like:  

 

Concept-based search instead of text-based search, 

Reuse each other’s concept definitions, Search across 

(institution) boundaries and Standard software. Some 

indexers will use “Burdens” and other “Encumbranc-

es” but searching for “Burden” does not give all the 

results expected if the Knowledge base is not pre-

pared for that. To get a good result, it means when 

searching for “Encumbrances” or “Burdens” will 

offer the same results. In the Knowledge Base, an 

equivalence relationship among both terms must be 

created: one concept with different lexical labels 

(synonyms). 

 

 
  
Fig. 12. Knowledge Manager: Encumbrances and Burdens. 

 

As shown in Figure 12, in the Knowledge Manager, 

an equivalence relation (synonym) was created be-

tween Encumbrances and Burdens. Also, because of 

the Knowledge Manager’s working language is Swe-

dish for example, it is possible to observe that En-

cumbrances is the same as Belastning in Swedish, 

meaning that if a view of different languages is set in 

the software, a legal equivalence can be assured be-

tween both terms of the diverse legal systems in Eu-

rope, and even more thanks to the attributes defined a 

very specific definition on each legal system could be 

inferred. For instance, “In the event of condominium 

or horizontal ownership: in a national system, are the 

apartments independent units of the building of which 

they are part, so that each of them has a separate 

registry history?”, that is a question, to which an an-

swer (formant) could be formalized as an attribute in 

the Knowledge System: independentUnitsRegistry 

(Yes/No), with a Boolean value: Yes or Not. In case 

the value is yes, it can be represented as shown in 

Figure 13. 

 

  
Fig. 13. Formal representation of an attribute using SKOS. 

 



In the case of associations, it covers relationships 

between pairs of concepts that are not related hierar-

chically but are semantically or conceptually associ-

ated to such an extent that the link between them 

needs to be made explicit in the KOS. The relation-

ship is indicated by the tag "RT.” If we generalize the 

idea to the Land Registry domain, the term “Land 

Registry Unit” is related to “Encumbrances” because 

diverse judicial restrictions may apply to a Land Reg-

istry Unit: 

 

Land registry Unit  

RT Encumbrances 

 

Encumbrances 

RT Land registry Unit 

 

A general guideline for associative relationships is 

that whenever the preferred term for one concept is 

used, the other should always be implied within the 

common frames of reference shared by the users of 

the KOS. Moreover, one of the terms is often a nec-

essary component in any explanation or definition of 

the other; the term “Land Registry Unit", for example, 

forms a necessary part of the explanation of “Encum-

brances.” It is particularly important to establish an 

associative relationship between concepts that over-

lap in scope in some contexts. There is no need to 

associate terms such as “Land Registry Unit" and 

“Land Registry Unit Feature" because they share a 

broader term.  

As established on the ISO 25964 standard, some 

general guidelines when creating associations could 

be summarized as follows: 

1. A discipline or field of study and the objects 

or phenomena studied. 

2. An operation or process and its agent or in-

strument. 

3. An action and the product of the action. 

4. An action and its recipient or target. 

5. Objects or materials and their defining prop-

erties. 

6. An artifact and its parts, if they do not quali-

fy for the hierarchical whole-part relationship (see 

10.2.3 on the ISO 25964 guide). 

7. Concepts linked by causal dependence [3]. 

8. An object or process and its counter agent. 

9. A concept and its unit of measurement. 

10. An organism or substance bred or derived 

from another. 

 

In the Knowledge Representation area, it is im-

portant to think big, start small, and evolve incremen-

tally. That is the keystone to succeed. 

5.5. IMOLA WEB SERVICES 

Among the IMOLA second stage outputs, there are 

three web services set up to make possible the ex-

change of information generated between the I-KOS 

repository, CPs, and e-Justice portal, furthermore, the 

training platform, using in all cases standard architec-

ture, SOAP, (Single Object Access Protocol), WSDL, 

(Web Service Description Language), HTTPS, (Hy-

pertext Transfer Protocol Secure), etc. 

The first Webservice (WS) integrated into the in-

put system platform (KM) holds data exchange 

among the KM platform and CPs client’s applications. 

The second one assures accessibility to Moodle plat-

form for training and e-learning. But the most inno-

vative is the KM WS created to facilitate access and 

browsing through the IMOLA repository from the e-

Justice portal. 

It is worth remembering that I-KOS has two main 

functionalities:  

- To enrich the LR information assembled and 

supplied at the national level according to the ELRD 

interface. 

- To access and browse through the IMOLA 

repository from the e-Justice portal according to Link 

Open Data Principles (LOD), facilitating the trans-

parency and understanding of different LR national 

systems such as set out in the EU Regulations. 

The latest web facility will make it possible to re-

quest metadata information from the IMOLA reposi-

tory by asking queries not only in natural language 

but also in advanced semantic web languages like 

SPARKLE. This KM web service will be integrated 

on the e-Justice portal through a link, being also ac-

cessible from ELRA web page.  

Access and browsing are facilitated by means of a 

friendly interface customized to the ELRD ontology 

tree, whose main features are displayed on the fol-

lowing main screens: 



5.5.1. Pivot based Hierarchical View 

 
Fig. 14.  KM browser WS pivot hierarchical view. 

 

This view shows on the left-hand side of the work-

space the list of terms that fit the specific criteria us-

ers select when the view is created (as shown in Fig-

ure 14). This list is sorted out alphabetically. Clicking 

on any of the terms, the details of the selected one are 

disclosed on the right-hand side of the workspace. 

This set of details is shown in cards, including:  

• Basic information about the selected term: 

the term descriptor, language, and additional man-

agement information  

 

• The breadcrumb: as an enumeration of the 

steps to reach the selected term  

 

• The set of fields for the Pivot Term: descrip-

tion of the pivot, ISA² Core Vocabularies or other 

resources, associations, synonyms, and mappings 

available per nation and language. 

 

• The set of fields for the mapped term (if it 

exists in the working language): description of the 

national term in its native language and English, ISA² 

Core Vocabularies, or other resources and attributes, 

including its rationale. these fields, as well as the rest 

of the content shown in this application, are read-only. 

5.5.2. The Relationships View: Main Elements 

 
Fig. 15. KM browser WS: relationships view 

 

This view shows a tree in the left-hand side of the 

workspace (as shown in Figure 15). This tree repre-

sents the relationships in the thesaurus whose rela-

tionship type corresponds with the type selected 

when the view is created.  

On the top of this tree, the name of the selected re-

lationships will always be visible. Below this name, 

the tree shows all the relationships. For example, in 

the case of hierarchical ones, the elements on the top 

must be considered as the parents of the relationships, 

and the elements immediately below are the children. 

The tree can be expanded, level by level, using the 

Expand bottom in the Home ribbon. It can also be 

collapsed using the Collapse button in the same rib-

bon. 

5.5.3. Statistics and Dashboard 

 
Fig. 16. KM browser WS: statistics view 

 

By clicking on the Show Statistics button (as 

shown in Figure 16), a new view is created showing 

some figures about the current content of the ontolo-

gy. 

Some additional details can be displayed just by 

hovering the mouse over any of the items in the 

charts. For example, hover the mouse over a bar of a 

specific language, and you can get the exact number 

percentage of terms that have a translation into this 

language. 

5.6. IMOLA TRAINING AND LEARNING 

PLATFORM 

IMOLA, as a very innovative project, demands 

continuous training and learning. Face-to-face semi-

nars are essential, above all at the start of the project 

and to introduce more advanced acknowledgment. 

But bearing in mind that I-KOS is a long-time base 

that requires not only to be created but also to keep 

updated and adapted to the new technological and 

semantic advances, it is necessary to develop a web 

platform providing permanent support to CPs. This is 



the target pursued with the IMOLA Moodle site 

(shown in Figure 17). 

The aim has been to make up a permanent collabo-

rative environment. A forum to debate and compare 

ideas in which everybody can feel comfortable. The 

dashboard has a very flexible and intuitive design, 

allowing easy accessing and browsing through differ-

ent sections. The access is restricted to ELRN CPs 

due to the main target is to support them with cus-

tomized and updated training and e-learning. Net-

working among CPs is encouraged, including a direc-

tory with the list of names and e-mails of participants.  

 

 
                  Fig. 17. IMOLA Moodle platform dashboard. 

 

To reinforce learning CPs will receive professional 

training at three levels: face-to-face sessions (work-

shops), videoconference, and by the Moodle platform, 

including a WiKi engine, as a very innovative web 

page input system. So, CPs will have continuous ac-

cess to updated explanatory material, which includes 

all the presentations and material used during the five 

seminars held during the course of the projects (Brus-

sels, Tallinn, Warsaw, Dublin, Brussels, and more 

locations). This makes it possible to refresh concepts 

and consolidate their knowledge.  

Training and e-learning must be deemed a perma-

nent task that demands a stable and flexible solution 

affordable to CPs and compatible with their daily 

work. The only way to get it is by means of a techno-

logical platform accessible on the web and continu-

ously evolved and updated by Land Registry experts 

and semantic engineers, coordinated by an efficient 

back office. 

Forum for discussion is one of the more appealing 

parts of the site, promoting the confrontation of ideas, 

and basic issues in IMOLA as a bottom-up project, 

making it possible to generate a reciprocal flow of 

information, boosting the communication and ex-

change of knowledge among CPs and academics in-

volved in the project.  

There is a specific sub-section devoted to listing 

and sorting out the more frequent query answers is-

sued to CPs, creating a repository and search engine 

to facilitate a swift and standardized response as re-

gards the more common questions that arise to CPs.   

According to the experience acquired during the 

project, workshop presentations, guidelines, and 

ELRA´s fact sheets need to be complemented with 

video material, particularly the use of KM, which as a 

technological tool request a more practical approach. 

To cover this gap, videos have been uploaded 

(TASA-VAC series), giving CPs this practical vision 

to get used in managing the input system. 

- Terms: how to introduce national concepts 

definitions. 

- Associations: how to determine semantic re-

lationships among pivot terms and national concepts 

- Synonyms: How to link equivalent terms 

- Attributes: how to assign attributes to na-

tional concepts using the attributes listed in the KM 

- Validation: how to verify the quality of the 

data by means of a double flag methodology: interac-

tion between the checker/validator and the CPs 

- Consolidation: how to commit the terms val-

idated in order to make publishing a new and consol-

idated version of national DB. 

Another significant issue is to assure the quality of 

training material. The crucial role of the ELRN CPs 

is aforesaid, but to get the objectives pursued in the 

IMOLA project, and at last with LR interconnection, 

requires developing a collaborative environment with 

many actors involved. So, the crucial expertise pro-

vided by the CPs must be complemented by the se-

mantic and technical knowledge acquired with the 

involvement of other scholars, professors, and techni-

cians. 

IMOLA training seminars have been honored with 

the attendance and involvement of professors pro-

ceeding from three of the more important European 

Universities: 

- Universidad Carlos III de Madrid (UC3M): 

Professor Anabel Fraga: Technical Director of the 

project and in charge of coordinating the work de-

ployed by the contractor technicians, leading and 

overviewing the content of the material used for 

training and learning. She has also taken the support 

of Professor Juan Llorens. 

- Trento University: Professor Elena Ioriatti 

has introduced and elucidated the use of the Formant 

Methodology to assign attributes to national concepts, 

which is a very innovative issue, essential to make 

comparative analysis among different concepts 



schemes (LR national systems). She has been helped 

by Sara Giacomini. 

- Maastricht University: represented one of 

the more important European Private law compara-

tists, professor Sjef van Erp, who has illustrated about 

the consequences for the Land Registers derived from 

the use of new disruptive technologies to manage the 

information within a digital and token context.    

Finally, the effort and hard work requested to ac-

quire the proper knowledge to create and keep updat-

ed. The I-KOS has been recognized by the CPs. They 

have participated in the project by attending the train-

ing and learning sessions and an academic award 

issued by the Universidad Carlos III de Madrid in 

charge of the training seminars, which is not only and 

personal certificate accrediting the knowledge ac-

quired, but also a sign of the quality and seriously 

work deployed. 

5.7. QUALITY TESTS 

Data is at the core of whichever information sys-

tem. Following a traditional vision, the documents 

may be considered as an information container and 

establishing hyperlinks between them makes possible 

access to others or an important set of articles related 

to specific topics. This has been the target of the con-

ventional web. However, for the time being, the cen-

ter of gravity of the information systems has moved 

into the data. Documents are made up of a set of 

structured data organized following a predefined se-

mantic model, allowing their interoperability, aggre-

gation, and access to specific pieces of information, 

which implies many advantages, whose interopera-

tion and publication are the goal aimed by the seman-

tic web. 

The architecture and technologies of the semantic 

web have been designed to facilitate and take the best 

of data usability. The added value and efficiency of 

data are strongly related to their interoperability and 

quality (data economy). According to these features, 

each piece of data may have great importance by it-

self, but what actually increases the value is its capac-

ity to be computerized by means of the automatized 

process of applying machine learning technologies 

and artificial intelligence (AI) solutions. 

Reusability, aggregation, and publishing are the 

main objectives of the semantic web. Still, to reach 

these goals, the data need to be transformed, modeled, 

and serialized by means of ontologies and graphs. 

Formal languages and semantic schemas must be 

used to assure the reusability of data.  

The other pillar of information systems lies in the 

quality of data. Checking this quality has been one of 

the main priorities of the project, a target that has 

been conceived as a permanent objective and concern.  

Two levels of tests have been devised: semantic 

and juridical.  

a. The semantical tests process has been done be-

cause of the PDCA schema, (Plan-Do-Check-Act), as 

a best practice that comprises the following steps (see 

Figure 18): 

Plan: Making your Knowledge plan. How is the 

knowledge to be acquired? 

Do: Working on it. Perform the plan on time. 

Check: Review Your Knowledge. Review the pro-

cess. 

Act: Make A revision based on improvements. 

Furthermore, some semantic metrics for quality 

check of data according to the ISO 26964 have been 

performed:  

- The length of the concepts should be less 

than four words, as far as possible, but in some cases, 

especially in a legal domain, some terms can be ex-

tended to indicate the real meaning. 

- Use of singular as far as possible. Plural 

terms are avoided.  

- Monosemic descriptor. All the descriptors 

should have a unique meaning and descriptor, avoid-

ing duplicated semantics or diverse hierarchies that 

could produce a retrieval process problem in the fu-

ture.  

- Level of enrichment: ratio of relationships 

per concept. 

- Ratio of descriptors with unspecified gram-

mar. 

b. But a juridical quality test is also essential to be 

done, bearing in mind that the I-KOS is an important 

juridical knowledge organization system, whose data 

will be reused to enrich the pieces of LR information 

provided at the national level, to enhance its transpar-

ency and understanding. But in this case, unlike the 

semantic quality test process in charge of semantic 

engineers, this is a target to be accomplished by the 

LR experts: the ELRN CPs. 

After creating the specific context for Land Regis-

try Domain aligned with the primary rules of Corpus 

Semantic (I-KOS), and due to the significance and 

huge amount of national data linked to ELRD pivot 

terms, along with the participation of a large number 

of ELRN CPs, permanent quality checks must be 

performed. It means all concepts, hierarchies, associ-

ations, or even attributes created by each Contact 

Point must be validated by another Contact Point 

acting as Checker Quality at the national level (dou-



ble flag system), which is a functionality integrated in 

the KM input system demanding a double check to 

each data before to be consolidated in each of the 

national Data Bases (See Figure 19) [17].  

  

 
Fig. 18. IMOLA quality test schema. 

 

 
Fig. 19. IMOLA quality test process cycle. 

 

Because of this process (see Figure 19), CPs are 

constrained to make the quality test in order to verify 

that all the knowledge generated is valid, properly 

described, with the right attributes and the most ap-

propriate description at the national language and 

English. CPs are the experts in the domain of LR. In 

any case, terms must follow a double crosscheck pro-

cess, these must be validated and consolidated. As 

shown in Figure 21, the columns Consolidated and 

Validated must be checked. In the example, the terms 

are consolidated but not validated yet. 

5.8. ISA2 CORE VOCABULARIES TEST BED 

ELRA by means of the IMOLA project, aims to 

define a common semantic model to support the LR 

interconnection and the harmonization of the infor-

mation. This is an approach envisaged within the EIF 

and aligned with ISA2 Core Vocabularies (Persons, 

Registered Corporate, and Location).  

For the sake of this goal, different tests have been 

accomplished in the context of the ISA Action 

2016.07 on promoting semantic interoperability 

amongst the European Union Member States (SEM-

IC).  

 

 
Fig. 20. Knowledge Manager Input System quality terms view. 

 

One of the activities of the SEMIC is the develop-

ment and promotion of Core Vocabularies, which are 

simplified, re-usable, and extensible data models that 

capture the fundamental characteristics of an entity, 

such as a person, a business, a location, or a public 

service, in a context-neutral way.  

A first report of the mapping between the ELRD 

schema (v 2.0) and ISA2 Core Vocabularies was 

done on 2017/08/29 in the following context: “Data 

exchanges relating to cross-border public services in 

the European Union is a complex matter due to the 

environment in which they take place. Semantic in-

teroperability conflicts arise due to differences in the 

interpretation of administrative procedures and legis-

lation, a lack of common data models and universal 

reference data, etc. The Core Vocabularies are meant 

to help overcome these difficulties.  

In the context of this task, the ELRD XML schema 

is analyzed, followed by mapping the Core Vocabu-

laries of it. This schema is XSD file generated in the 

context of IMOLA project promoted by the European 

Land Registers Association (ELRA). This project 

involved developing an electronic template (the Eu-

ropean Land Registry Document or ELRD), which 

can be used to display land registry information from 

Member States of the EU.  

Mapping existing data models to the Core Vocabu-

laries has the benefit of allowing the use of the Core 

Vocabularies as a common foundational data model 

which can help bridge different data models”.  

The objective is to analyze the XML to answer the 

following questions: 

- What is the overlap between the schemas 

and the ISA2 Core Vocabularies?  



- Which concepts in the given schemas are al-

so used in the ISA2 Core vocabularies?  

- What are the differences between the given 

schemas and the Core Vocabularies?  

- How often do commonalities appear in the 

given schemas?  

Later on, a second mapping test was made over 

ELRD XML schema v3.0 on 2018/09/18. 

The next step has been to configure a standalone 

validation service and test bed setup for ELRD. The 

plan is to use the ELRD v3.0 XML or highest as a 

validator for IMOLA. In future testing, the communi-

ty will be extended to other MSs, providing infor-

mation in the ELRD format to validate the interface 

used by each of them. 

 

 
Fig. 21. SEMIC conformance test. 

6. NEXT STEPS 

Land Registers Interconnection and harmonization 

of the information is a long road to go through and 

still remain hard work to be done. This is a necessary 

and challenging job to be dealt with in a collaborative 

environment -networking- in the next years. Hereaf-

ter some ideas are displayed, setting up what might 

be considered a roadmap to be discussed among dif-

ferent actors involved: 

6.1. Collaboration with the Commission and 

coordination of activities. 

It is important to increase the collaboration with 

the Commission to get the effective implementation 

of LRI, improving the harmonization of LR infor-

mation and the access to e-Justice, along with the 

coordination of activities deployed by different actors 

related to the LRI.  

To keep working alongside DG Justice and DG 

Digit is essential to achieve the objectives. The com-

plexity of the actions to be taken and the activities to 

be coped with making it unavoidable to strengthen 

the collaboration with the Commission. 

Given the number of actors involved and the need 

of teamwork, it would be advisable to define coordi-

nation planning in order to improve efficiency and 

results.  

6.2. Go forward with the Semantic Corpus  

As a juridical and semantic approach, IMOLA 

needs to go deep inside in the analysis of the primary 

rules which are the foundations of the ELRD. This 

will demand to carry on with new discussions to im-

prove the methodology and knowledge to extend the 

Corpus Semantic adding to ELRD new pivot terms, 

introducing amendments, and increasing the number 

of relationships.  

The assignation of attributes is another field to get 

on with new research to enhance the mechanisms 

used to map out the main features of each national 

concept, helping to delve into their legal meaning, 

seeking to make comparatives among different prop-

erty rights systems in order to facilitate the effective 

implementation of the adaptation principle. 

These investigations will entail the improvement 

of I-KOS, not only regarding the quantity of data 

storage, semantically modeled and serialized, but also 

increasing their quality stemming from the methodo-

logical advances and the internalization of new test 

environments [14,15].  

6.3. Training and learning 

IMOLA, like whichever other project related to 

Land Registers Interconnection and the harmoniza-

tion of information, is so innovative that it requires 

lifelong training and learning, which implies a com-

plex task only affordable by means of ELRA infra-

structure based on the ELRN and the experience and 

permanent support and back office supplied by 

ELRA Secretariat.  

IMOLA has set up the pillar to deal with this goal 

by means of a website accessible to ELRN CPs. Alt-

hough the dashboard is very intuitive and compre-

hensive, facilitating the browsing through the differ-

ent sections, there is a broad spectrum to be fulfilled 

with new contains and explanatory materials looking 

for continuous updates and better interaction between 

the ELRN CPs, supported by the expertise of scholars 

and new technologies. The training and e-learning 

should be at the core of future actions to be taken.  



6.4. New technical developments 

IMOLA has brought about a considerable techno-

logical challenge, not only due to the number of out-

puts accomplished but also to the complexity of some 

of them. Considering that not user-friendly applica-

tions for final users based on Knowledge Organiza-

tion Systems are easy to find, IMOLA has provided 

an excellent environment to develop and adopt a 

Knowledge Manager (KM) software adapted to LR 

domain and test its feasibility and results. The ELRD 

XML schema, ELRN input system (KM), I-KOS 

repository, training and learning platform, KM web 

browser, and quality test have been implemented and 

are running smoothly. But this is only a starting point 

because, grounded on these outputs, new develop-

ments are necessary to consolidate and spread out the 

results of the IMOLA project and go forward with the 

objectives of the LR interconnection and harmoniza-

tion of the information.  

To this effect, it will be necessary to strengthen the 

IMOLA platform, which supports the ELRN input 

system and the I-KOS management, in order to as-

sure the flow of the information and the security and 

quality of data, at the same time as the accessibility 

of ELRN CPs has to be improved with new logging 

facilities and even more customized interfaces 

adapted to an extended ELRD according to Semantic 

Corpus new analysis and researches. 

New WSs should hold coverage to a semantic in-

teroperative environment to facilitate the connection 

with the available brokers at the national level and 

their architectural view, which would be linked to the 

existing system by these new WSs. A broker on each 

site should be connected in order to interoperate with 

the I-KOS repository and its web services. This is a 

key factor that must be accomplished as coordinated 

action with other actors to ensure the LR interconnec-

tion and the harmonization of the information be-

tween MSs.  

7. CONCLUSIONS 

The LRI is an essential institutional action to foster 

the basic TFEU four freedoms on the scope of EU 

immovables market, promoting the cross-border 

transactions and the access of e-Justice, making also 

possible the effective implementation of EU Regula-

tions in the field of Land Registers, based on a com-

plete and trusted information and the Adaptation 

principle. 

The LRI needs to be supported by other comple-

mentary projects like IMOLA, whose objective is to 

define a common semantic model to provide harmo-

nized Land Registers information based on the ELRD 

as a common template, assembled and enriched with 

I-KOS metadata at the national level (see Figure 24). 

The LRI and IMOLA also support other EU poli-

cies such as the Prevention of Money Laundering, 

Immovable Single Market and Financing, Digital 

Administration within the EIF, immigrants’ integra-

tion, etc. 

The intensive use of new technologies like seman-

tic web architecture and Artificial Intelligence solu-

tions are crucial to managing the huge amount of 

information to be processed in order to create an LR 

juridical ecosystem aligned with EIF principles. 

The strong collaboration with the Commission and 

the coordination of different activities involved in the 

LRI institutional action are a cornerstone for the suc-

cess of the interconnection and harmonization of the 

information. 

IMOLA has been a very important breakthrough in 

defining a common semantic model as the foundation 

of harmonized LR information, whose results must be 

consolidated and extended with new research works 

and technological developments. 

The ELRD is a crucial artifact to supply harmo-

nized and enriched LR information aligned with 

ISA2 Core Vocabularies, improving its transparency 

and understanding of the legal meaning of different 

concepts and pieces of information.  

 The I-KOS repository built upon the feedback of 

the ELRN CPs and semantic web architecture make 

up LR juridical ecosystem to enrich the LR infor-

mation thanks to an interface adapted to the ELRD 

structure and new WSs to be developed. 

An EU legislative instrument would be very useful 

to provide support and coordination to LR intercon-

nection and the harmonization of the information. For 

that purpose, IMOLA may be very useful to give the 

necessary background in order to make up the report 

set out in article 32.2 of the V Directive to prevent 

Money Laundering for the Conseil and Parliament, 

whose deadline is 31/12/2020, spreading the LRI to 

all MSs. 

Currently, although LR interconnection is an ac-

tion accomplished voluntarily, the number of MSs 

interested in this objective is very meaningful, such 

as a core of fifteen MSs involved so far in IMOLA: 

Belgium, Croatia, Estonia, Finland, Italy, Latvia, 

Lithuania, Malta, The Netherlands, Poland, Portugal, 

Rumania, Spain, Sweden. And more joining and in-



terested to become part of the harmonization project 

that has more steps to come. 
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