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Abstract 

Street addresses in Kosovo in the wake of the 1999-2000 conflict were highly fragmented, 

contradictory or simply completely lacking. A European Union-sponsored project that began in 

2011 aimed to create a unified, consensual, and up-to-date address registry that would cover the 

entire country, and would be based on a modern information technology approach. 

One of the key principles adopted by the Street Addressing Project was that addressing should be 

undertaken at the local level by experts who are familiar with the urban morphology, as well as 

with the local social, political, and historical characteristics. A second key principle was to enable 

a centralised approach to data quality control, data storage and data management. These two 

principles were achieved by leveraging Kosovo’s fast government internet backbone in order to 

implement the WebGIS-based Address Register Information System (ARIS). 

A third principle was to enable the rapid and widespread adoption of the new address system by 

all stakeholders, both public and private. To this end, a leading-edge approach to data 

dissemination was adopted, namely the implementation of Address-related Web Services that are 

freely exposed to all stakeholders via a web-based Geoportal. The Web Service approach enables 

the online publishing of the most up-to-date street address dataset, thereby removing any need for 

the replication or physical transfer of data. 

ARIS provides a set of web-based tools and business processes, both tabular and geospatial, to 

identify, allocate, verify, and update address data up to the level of granularity of the individual 

apartment unit (though due to budgetary constraints data was only collected up to building 

entrance level). 

By the end of 2013, most of the new Kosovo-wide address coverage had been entered into ARIS, 

and was undergoing quality assurance as well as approval by Municipal authorities. ARIS is an 

integrated component of the Kosovo Cadastre and Land Information System (KCLIS), which is a 

Service Oriented Architecture (SOA) - based system hosted by the Kosovo Cadastral Agency (KCA). 
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1.  Introduction 

The state of street addresses in Kosovo following the 1999-2000 conflict was highly 

unsatisfactory for a variety of historical, political, and cultural reasons. Street naming was generally 

fragmented, ambiguous, or unidentifiable, and buildings were often not numbered. A wide variety 

of services that are dependent on the accurate identification of location were unavailable or 

inefficiently provided to the majority of Kosovo citizens. Some service providers, such as utility 

companies, each established their own proprietary system of location identification. 

Kosovo declared independence from Serbia in 2008. In 2011, in the framework of support under 

the Instrument for Pre-Accession to the European Union (IPA), a project was launched to establish 

a new street address coverage for the whole of Kosovo, designed to serve all public and private 

stakeholders, and to be based on up-to-date information system technology. This new street address 

coverage would be aim to be unified, consensual, and up-to-date, and provide a single source for 

authoritative addresses The project was supervised by the European Union Office in Kosovo 

(EUOK), and implemented by the firm B&S Europe in cooperation with Kartverket (Norwegian 

Mapping Agency). 

Professional literature exists that contains recommendations for the implementation of street 

addressing methodologies (Farvacque-Vitkovic, et al, 2005; Ghana Ministry of Local Government 

and Rural Development, 2013). Apart from examples of publications relating to addressing data 

standards (Coetzee, S, 2013; INSPIRE Thematic Working Group Addresses, 2010) there seems to 

be a lack of professional material available relating to the practical design and implementation of 

information systems that are orientated specifically for street addressing purposes. This paper hopes 

to contribute towards the body of knowledge on this subject by identifying and describing the 

various elements that influenced the design and development of the Address Register Information 

System (ARIS) in Kosovo. 

2.  Street Addressing Approach 

The Street Addressing approach adopted by the EU project was guided by several key principles, 

constraints, and various additional considerations that were identified during the needs assessment 

stage of the project. Described below are those elements of the Street Addressing approach that had 

a significant influence on the design and characteristics of the street address information system. 

The practical design and implementation aspects of these elements are then elaborated upon in the 

following section. 

a) Due to the highly problematic historical situation regarding street addressing in Kosovo, the 

EU Street Addressing project aimed at creating a single and authoritative source for street 

addresses in Kosovo. This necessitated an information system approach that would facilitate 

not only the accurate collection and reliable maintenance of street address data, but also 
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enable the ongoing update of street addresses, and especially the efficient dissemination of 

up-to-date street address data to all public and private stakeholders. 

b) Street addressing is generally regarded as a task for local experts who, it is often assumed, 

have an intimate and detailed local knowledge of the urban and rural settlement 

characteristics, including features such as the urban morphology, local topography, existing 

and future spatial plans at both city and neighbourhood levels, as well as the nature of local 

social, political, and historical patterns and trends. In addition, according to the provisions of 

the Ahtisaari Plan for the settlement of Kosovo's political status, Kosovo is divided into 38 

Municipalities, whereby the Municipalities enjoy a large degree of autonomy in a number of 

key fields. Both these points strongly oriented the practical data collection and creation 

aspects of the street addressing tasks towards local expert knowledge, which in the Kosovo 

case were designated to the Municipal Spatial Planners. This required an information system 

containing features that would enable the local experts to view and query the base-level 

geospatial data relevant to their area of interest, in order to undertake the necessary visual 

and functional analysis to determine the patterns and trends of the existing urban 

morphology. The information system also needed to provide a set of user-friendly tools and 

workflows to enable the local experts to capture, delineate, and edit new street addressing 

data features in a simple yet accurate way. 

c) As a result of uncertainties surrounding the availability of the necessary skills and capacities 

at Municipal level for the undertaking of a street addressing project of this size and 

complexity, various data quality assurance and data management activities, as well as all data 

storage-related activities, were designated to be carried out at central level rather than at 

Municipal level. 

d) The Kosovo agency designated to host the Street Addressing project was the Kosovo 

Cadastral Agency (KCA), which is responsible for cadastral mapping, topographic mapping, 

and the registration of land tenure. Since 2010, KCA has been implementing the Kosovo 

Cadastre and Land Information System (KCLIS), a multi-purpose information system for the 

management of all KCA's land-based information datasets, with the technical and financial 

assistance of Kartverket (Norwegian Mapping Agency). Recognizing the fact that street 

addressing is not an isolated activity, but rather is dependent on the integration of spatial 

information from a wide variety of sources, the KCLIS Strategy 2010-2015 document 

(Braun, 2010) conceived of an Address Register as an integral part of the KCLIS conceptual 

architecture. This also provided the possibility to present and disseminate the collected street 

addresses within the wider context of comprehensive land-based information. 

e) The apparent lack of enforcement of spatial planning & building construction regulations in 

Kosovo since the 1999-2000 conflict has often resulted in highly irregular and complex 
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urban structure patterns. In addition, the frequent lack of building setbacks or minimum 

distances between buildings makes it often very difficult to delineate or determine separate 

buildings for address numbering purposes. Therefore it was decided to sequentially number 

the building entrances instead of numbering the buildings. This necessitated an information 

system that would be able to collect, manage, and clearly display an especially large number 

of entrance-based address points. 

f) The general complexity of the urban structure patterns in Kosovo created a number of 

challenging cases regarding street-naming topology. An example of this is the fact that many 

small side-streets that branch off from the authorized thoroughfares have been established, 

mainly in order to enable vehicle access to rear buildings. Often these side-streets were 

considered too insignificant to justify receiving a street name of their own, therefore the 

principle adopted was that if the side-street was shorter than 100 m then it was considered an 

extension (or secondary) of the main (or primary) street that it joined up with. Other 

challenging examples were named streets that are not contiguous, streets that end in a self-

closing loop, street type categories that change along the course of the same street name (e.g. 

street that morphs into a boulevard), badly delineated Municipal boundaries, etc. Cases like 

these necessitated the development of innovative solutions to spatial information business 

logic and processes regarding both street-naming and sequential entrance numbering. 

g) Due to the logistic time constraints of the EU-funded project, additional temporary staff was 

seconded to the Municipalities to assist with entrance point data collection in the field via 

paper maps, as well as with the subsequent digital data entry of entrance points via ARIS at 

the Municipal offices, all under the guidance of the Municipal Urban Planners. This required 

an information system that would be highly scalable and robust, so that during the early 

stages of the project it would have the capacity to handle mass data entry by a large number 

of system operators, while maintaining acceptable response times and overall system 

resiliency. 

3.  Address Register Information System design approach 

Based on the points mentioned above, as well as upon a number of additional considerations 

such as existing IT infrastructure and base-level data availability, the following Street Address 

Information System design approach was conceived: 

a) ARIS would have a web-based system architecture, due to the availability of a relatively fast 

and reliable Internet service in Kosovo that was planned to be continually improved. The 

Kosovo Government Network (rks-gov.net) provides internet services to all government and 

municipal offices, based on the fast network that was developed in Kosovo after the 1999-

2000 conflict. By the time the ARIS project began in early 2011, 18% of the Municipalities 

were connected to rks-gov.net via fibre-optic cable, while another 55% of the Municipalities 
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had access via network cable with speeds of 10 Mb/sec and more. These figures improved 

over the lifetime of the Street Addressing project. 

b) The web-based system architecture of ARIS would facilitate the following logical division of 

operations: 

i. All data entry activity, including collection, delineation, editing, and correction of 

street names and building entrance points, would take place at Municipal level. 

ii. Data storage and maintenance would be carried out at the central level, for reasons of 

overall system management efficiency, data security, and system resilience, as well 

due to the concern regarding the general lack of technical capacities at Municipal 

level.  

iii. Data quality assurance would take place at central level, in order to ensure the 

adherence to the adopted street address data standards. 

iv. The accurate GPS-based collection of new street centerlines in newly developed 

neighbourhoods, as well as their addition to the street centerline dataset, would be 

undertaken by a centrally-based expert team, in order to ensure data accuracy and 

overall street network integrity. 

c) ARIS would function as an integrated component of the Kosovo Cadastre and Land 

Information System (KCLIS). KCLIS was conceived, designed, and implemented according 

the approach of Service Oriented Architecture (SOA), which comprises a set of principles for 

system design and functionality that provide a high level of system flexibility, 

interchangeability, and scalability. Practically, SOA defines independent functional 

components, and enables the connection of these components via communication services 

(also known as interoperability services or web services) in such a way that the user will 

experience the solution as a single unified system. The integration of ARIS within KCLIS 

also presented an opportunity to combine resources and prevent overlap. 

d) The integration of ARIS within KCLIS would also enable the efficient and contextual 

dissemination of street address data to various stakeholders outside of KCA via an additional 

component of KCLIS, namely the KCA Geoportal. The free availability of street address data 

via both the Geoportal webmap as well as via a series of web services would enhance the 

chances of ARIS effectively becoming the single authoritative source for street addresses in 

Kosovo. The notable advantage of the web service approach is that it would enable 

Government and non-Government organizations to discover, query, verify, and view up-to-

date street address information from within their own organisational information systems, 

without the need for data replication. 
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e) ARIS address data would be harmonized with the widely accepted European spatial data 

standards for addresses as specified by the EU INSPIRE initiative, in order for the Kosovo 

Street Addressing project to be viewed and utilized within the wider European context. 

4.  ARIS integration within KCLIS 

Land-based Information Management Systems implemented by National Mapping and Cadastre 

Agencies such as KCA are usually complex information systems that are designed and implemented 

according to a comprehensive approach, often resulting in massive, unified systems that attempt to 

provide all the necessary functionality, workflows, and data required by the organization. Systems 

of this type are often characterised by problems during the design, development and maintenance 

phases. The SOA approach to system design and implementation has been shown to provide an 

effective solution to many of these problematic issues.  

 

The various discrete modules of core functionality of KCLIS are shown in black in Figure 1 

below. According to the SOA design concept, these various modules are subsequently consolidated 

or clustered into a number of separate physical components or sub-systems, shown in red in Figure 

1. For example, the handling of Vector and Raster data may be provided for by a single Graphical 

component. Another example is that functional modules such as Product Delivery, Service Desk, 

and Financial Account can be provided for via a Geoportal. The functional modules communicate 

with each other via web services. 

  

Figure 1. Conceptual architecture of KCLIS, showing the consolidation of core functionality 

modules (indicated in black) into a smaller number of system components (indicated in red). 
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KCLIS was conceptually designed to include a number of "lateral" or supporting registers, all of 

which are important for the efficient functioning of a National Mapping and Cadastre Agency such 

as KCA. These included an Address Register, a Building Register, and an Immovable Property 

Value Register. Therefore when the EU Street Addressing project was launched, it was 

conceptually possible to integrate the project in the form of an additional module within KCLIS. 

The practical application of the SOA concept is shown in the detailed KCLIS system architecture 

schema diagram in Figure 2 below. ARIS (shown by the dashed-line rectangle) is comprised of the 

Address Register (AR) component and the Graphical component (KCLIS-G). The Address Register 

is exclusively a text-based component, which contains the coordinates of each entrance address 

point together with the attribute information associated with that point (such as entrance number, 

street name, settlement name, Municipality name, etc.). The Graphical component contains the 

spatial graphic data necessary for street addressing purposes, and includes data in both vector 

format (e.g. street centerlines) and raster format (e.g. orthophotos). The Graphical component 

serves other functions aside from street addressing, such as managing a variety of topographic and 

planimetric spatial datasets. 

Once the street addressing data has undergone quality assurance and acceptance by KCA, and 

has received subsequent Municipal approval, it is replicated to the KCA Geoportal, where it 

becomes available to public and private stakeholders via the Geoportal webmap, as well as via a 

number of dedicated web services. 
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Figure 2. Detailed system architectural schema of KCLIS, with ARIS components indicated by 

dashed line. 

 

ARIS became operational in late 2012, after an 8-month period of system development. The 

collection and designation of new addresses began in early 2013, and by the end of 2013 most of 

the new address coverage of Kosovo had been collected and entered into ARIS, and was undergoing 

quality assurance followed by the approval by Municipal authorities. By early 2014 the street 

address coverage of a number of Municipalities was already approved and was made accessible to 

stakeholders via the KCA Geoportal. These Municipalities have begun the installation of street 

signs, and in some cases, the installation of entrance numbers. 
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Figure 3. New street signs and entrance numbers in the Municipality of Shtime in Kosovo. 

 

5.  Conclusions 

Despite a number of obstacles and setbacks in both the development and implementation of 

ARIS, it can certainly be considered overall as a successful information system project. The early 

identification of those elements of the street addressing approach that would have a substantial 

influence on various key aspects of system design has proved to be accurate, relevant and useful in 

the development and implementation of ARIS. 

The efficient utilization by ARIS of Kosovo's fast Internet network in the establishment of a 

WebGIS-based system for ARIS, enabled the street addressing activity based on local expert 

knowledge to take place at Municipal level, while the higher-level management functions could 

take advantage of the better availability of skills and resources accessible at central level. Since 

Internet capacities are generally continually improving worldwide, the distributed functionality 

model of ARIS could be successfully implemented in other emerging economies. 

The integration of ARIS within KCLIS enabled the efficient pooling of various resources, and 

enabled the advantages of the existing information system framework at KCA. A significant key to 

this successful integration was the implementation of the SOA concept in system design and 

implementation. In the light of the apparent success of this approach, the implementation of a street 

addressing information system as an additional component of a comprehensive land administration 

system via the SOA concept should be considered as a possible model of development for street 

addressing initiatives.  
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