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Introduction

The European Union is preparing its enlargement, and the thirteen candidate states are adapting themselves to the economic standard and the legislation of the European Union.  This process of approaching the European Union has evidently consequences on the availability and use of spatial data in all these countries.  The purpose of this paper is to review the situation of enlargement in one of these countries, Bulgaria, in its overall legal and economic context, and investigate its effect on the country's spatial data infrastructure, and how it is transformed by the progress towards becoming a member of the Union.  Bulgaria is not at the forefront of the membership discussions, but it has shown an enormous progress in its legislation,  and the economy is growing.  However, there are still signs of the previous communist heritage, and poverty is high.

The European Union on its way to a knowledge society

The leaders of the European Union have declared information technology and its use as one of the priorities of the further development of the European Union.  At the European summit held in Lisbon on 23-24 March 2000, the Heads of Government and State of the EU-15 set the ambitious goal for Europe to become "the most competitive and dynamic knowledge-based economy in the world", during the next decade, and to quickly exploit the opportunities of the knowledge-based economy and in particular the Internet.  In response to this need the eEurope Action Plan was launched in Feira, Portugal, on 19-20 June 2000.

This strategy had been extended towards the candidate states, by launching an “eEurope-like Action Plan” by and for the Candidate Countries as a complement to the EU political commitments.  This initiative is called eEurope+ and mirrors the priority objectives and targets of eEurope but provides for actions, which address the specific situation of the Candidate Countries.  Both eEurope and eEurope+ are considered cornerstones for any definition of future Union action.
In accordance with this general strategic concept, the European Union has issued several directives and other documents putting a priority on electronic commerce.  This is firstly the Electronic Commerce Directive
 from 1998, which defines Information Society Services, their free movement and the freedom of establishment of service providers.  Other important directives are those on data protection, digital signatures, electronic money, consumer protection or intellectual property rights.

An important document is the European Union's Green Paper on "Public Sector Information: A Key Resource for Europe", which was adopted by the European Commission on 20 January 1999.  It recognizes public sector information as of high economic potential, since it is the raw material for new services and thus for economic growth.  The green paper points to the content industry as the sector, which is the most promising for job creation, and already today creates 5 % of European GDP.  This means that every fourth person is employed in the content industry.  The paper admits that policy with respect to data access and distribution is crucial for growth in all sectors relying on public information but that European legislation and market is highly fragmented; it also admits that the legislation in the US is more favorable to the use of public information for economic growth.  Amongst several types of public information, geographic information is mentioned as of particular interest.

It is in this area that the European Union has shown a considerable interest in recent years.  This is manifested not only in the before mentioned green paper on public sector information, but also in numerous discussions on that topic, the organization of this sector with associations such as Eurogi or Eurogeographics, the creation of OGC-Europe, a considerable number of research activities, and now also by the successful creation of the INSPIRE initiative that has received strong political support.

INSPIRE, Spatial Data Infrastructure in Europe, has been launched by the Directorate General Environment of the European Commission.  It aims at supporting the availability of spatial information for the formulation, implementation and evaluation of Union policies, and is as such a politically oriented initiative.  It intends to set the framework for the gradual creation of a harmonized spatial information infrastructure. INSPIRE will initially focus on environmental policy needs but, being a cross-sectoral initiative, will gradually be extended to other sectors such as agriculture, transport, or others.  Ultimately, the INSPIRE initiative intends to contribute to the creation of a European spatial information infrastructure that delivers to users integrated spatial information services.

INSPIRE is a wide step forward towards the creation of a general European spatial data infrastructure.  It is, however, accessible to only some of the candidate states, which are admitted to participate in INSPIRE as observers.  Bulgaria, for example, has so far not been allowed to participate in this initiative.  This can be understood in view of the difficulties inherent in the establishment of supra national spatial data infrastructures, but does not give justice to the interest and need for spatial information in a country like Bulgaria.

The Role of Donors for the Creation of the Information Society

In extending the eEurope action plan towards the candidate states, the European Union has set a signal for the creation of a global information society that is aimed at an enlarged Europe.  The candidate states are permitted since several years to participate in the European Commission's research programmes without any restrictions, however, the full financing of the eEurope action plan is not clear.  On a practical level, the European Commission has contributed a lot to the implementation of the information society and relevant actions in Central and Eastern Europe.

The European Union is however not the only donor in these countries, and even not the most important.  This is exemplified in the following table that shows the external assistance disbursement in Bulgaria in the year 2000.

International Monetary Fund (IMF)
274,052

EIB (European Investment Bank)
148,879

World Bank
72,667

Phare Programme
46,040

United Nations Development Programme (UNDP)
1,159

Global Environmental Facility (GEF)
800

Bilateral Donors Total
89,564

Of which:



USA
58,173


Switzerland
8,168


Japan
6,431


The Netherlands
5,274


Germany
4,561

Table 1: External assistance disbursement in Bulgaria in the year 2000, Values in 1000 USD.

Aside the European Union, only few donors emphasize the development of the information society.  UNDP, the United National Development Programme, has recognized the importance of Information and Communications Technology for the development of society in less development countries.  For the Balkan countries, the Stability Pact is developing a complete strategy and framework for "electronic Southeast Europe" (eSEE). The E-SEE Initiative has been established with the goal of putting E-issues firmly on the agenda as essential to development and reconstruction in the region.  One of the main objectives of the E-SEE initiative are to help the countries of Southeast Europe seize the opportunities presented by new technologies and thus to implement the information society in the region.

All donors recognize meanwhile that it is important to establish IT related policies and infrastructures, and many donor sponsored activities include at least IT components. Supported projects deal with infrastructure, utilities, urban development, environment and many other topics that clearly have an IT component.  Many of such projects have a spatial component, however, this is rarely recognized.  In various projects, GIS and related technology is used, but the importance of spatial data infrastructures is not understood.

The Information Society Policy in Bulgaria

The Republic of Bulgaria is actively preparing its membership in the European Union by adopting strategies and legislation of the European Union, and Bulgaria is well advancing on the way to membership in the Union.  Donor policy and in particular the strategy and legislation of the European Union have early on shaped Bulgarian strategy and legislation.  In 1999, the national strategy for the Information Society has been approved, and based on this, the government has developed its strategy for electronic commerce and for e-government.  

Bulgaria has implemented many of the directives of the European Union dealing with information society aspects.  In fact, Bulgaria has been one of the first central and eastern European countries to introduce its law on e-Signatures and e-documents, which provides a technologically neutral and a moderately liberal pattern of regulation, close enough to the few existing similar laws in other countries and compliant with the general principles and requirements of the European Union Directive.  Other important aspects of the information society are now legally defined such as public information access, privacy protection, consumers protection in electronic commerce, copyright, and others.

Bulgaria's information society strategy is followed up by the newly established coordination center for information technology, and their first task was to define an e-government strategy for the Republic of Bulgaria.  This strategy follows the principles used by developed countries, and aims at services to and between administrations, as well as to businesses and citizens.  Existing business processes would be optimized by the use of information technology to provide more effective administrative services.  Public-Private partnership will be an important element in realizing the strategy.  It will be implemented in several phases, the first one of which will include feasibility studies and pilot projects.  Example pilot projects, as they are defined at the moment, will deal with company registration, export and import, services for unemployed people, electronic tax declarations and payments, and some others.

Several major IT projects in the country demonstrate a high level of investment in the IT sector.  For example, one major project, forecasting the e-government strategy has been the "DISNY" project of the ministry of Finance that deals with the distribution of public information to the public by administrations, and that is essentially using location based information.  

A further prominent example is the strategy for the development of the city of Sofia.  It is supported by the Cities Alliance and carried out in the context of the program "Local Agenda 21 - Sustainable Sofia".  It aims at enhancing the development of a democratic and self-reliant municipal management system in Sofia in order to generate sustainable, long-term benefits for its residents.  The objectives are to achieve firstly sustainable economic growth, secondly efficient and effective local governance, and thirdly a high level of quality and efficiency of the city’s spatial structure.  The city development plan should be guided by a strategic vision that will set the direction for sustainable and equitable economic growth and define policies and action plans.
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Figure 1: Population density in built-up areas of Sofia
Spatial analysis has extensively been used in understanding the development pattern of the city and in defining future directions.  For example, with nearly 700,000 people living within 5 km from the center -- a number similar to Berlin, Budapest, London and Warsaw – the concentration of employment in Sofia's city center is much lower, thus weakening its economic potential.  This also affects commuting patterns and contributes to high costs of public transportation.  For example, the average commuter in Sofia spends 30 percent more time commuting than does his counterpart in New York City, a city with more than ten times Sofia’s population.  Figure 1 presents the population density in Sofia's built-up areas, giving a slight idea of the investigations that have been made.

In summary, the situation of the information society in Bulgaria is quantitatively not so much different from that of the European Union.  Governments are today well aware of the requirements of the information society and of information technology being a decisive factor for the further economic prosperity of a country, and even a tool for eliminating disparities within the population and for poverty alleviation.  Various projects demonstrate that there is a need for the use of spatial information, and geographic information systems are widely used, however this does not yet build a spatial data infrastructure.

The Spatial Data Infrastructure in Bulgaria

The legal framework and the general situation of information technology determine also the use of spatial data, and the spatial data infrastructure in a country.  A spatial data infrastructure consists of all elements necessary to support the acquisition, transmission, storage, exchange and use of geographic information.  As it has been demonstrated, Bulgaria possesses a strategic and legal framework for the information society, however, it is not specific to spatial information.  In particular, Bulgaria does not have a mapping agency, i.e. a single and central institution dealing with the creation, maintenance and distribution of maps.  Due to historical reasons, the situation is rather complex.  A large number of governmental departments, research organizations and also some private companies are involved in producing maps, recording land transactions and collecting land information.  For example, four private companies have created the digital cadastre of the region of Sofia. Topographic maps of high resolution are classified, and they become publicly available only in a very slow process.  Data ownership is not centralized, and many data still exist on paper only, and have not been updated since a long time.

As a first non-governmental step towards the creation of a GII, the GISIG (Geographic Information Systems International Group) secretariat has been established in 1998 at the Technical University of Sofia, creating a National Focal Point on GI.  A very important event for Bulgaria was the national workshop on “Geographic Information Infrastructure -2000” held in June 2000 in Sofia, aiming at discussing and defining the status of the Bulgarian GII. 

On the legal side, the "law of United Cadastre of the Republic of Bulgaria", approved in 2000, was a major step forward, and led to the creation of the Agency for Cadastre.  However, the implementation of this law has been slow, and despite the availability of donor funds as support for the area, progress is slow.  The cadastre agency works together with the national government, as well as with local administrations to realize a country wide cadastre and land registry system, based on modern technology and recent standards.  However, the implementation of this information system has been hampered by obstacles on a political level.  Other projects are underway in the transport and the environment area, driving the use of modern GIS technology.

A survey, which was carried out in 2000 and which had been co-ordinated by the authors of this paper, demonstrated that GI is used in many applications of the government, in telecommunications, utilities, and so forth.  Figure 2 shows that digital map production and digital mapping are the predominant local government applications in Bulgaria.  These activities are closely linked to the maintenance of the Cadastre. For land reform activities Bulgarian software was used:  Much software is custom made for specific tasks, such as for collecting and processing of digital geographic information for the land reform, or for the cadastre for land ownership.  This is also the case for standards, and a variety of proprietary standards are used for different purposes, whereas international standards are not yet implemented for using GI.  The same is true for coordinate systems.  
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Figure 2: GIS Application Areas

With respect to the use of commercial GIS software, ArcInfo and ArcView occupy the first place, followed by MapInfo and AutoCad; other commercial software packages such as SICAD or Geomedia have made an entry into the national market, but have little importance. 

The major difficulty for the use of geographic information consists of unclear technical and legislative rules and national policy in this area.  The reason is the lack of responsibility for policy issues in this respect, and also the "Law on the Access to Public Information" does not sufficiently clarify the access to and use of spatial data.

The European Commission is now funding a new project that could be considered as a first step towards the building of a unified spatial data infrastructure in the country.  This is the project GISEE, GIS Technology and Market in SouthEast Europe (IST - 2001 - 37994), and it has just started.  Supported by Eurogeographics and GISIG, the Geographic Information Systems International Group, the Bulgarian partners, the Technical University of Sofia and Ursit Ltd., will build up an inventory of spatial data including their use and define the requirements for the country's spatial data infrastructure.

Bulgaria's Spatial Data Infrastructure in the Country's Political Context

The legal framework in the Republic of Bulgaria is already very well adapted to that of the European Union and provides a complete framework for the information society.  Information technology projects are well underway, but there is still a need for the completion of the technical infrastructure in the country.  In particular, in the rural and remote areas, the information infrastructure is nearly not existing.  Many individual projects are however underway to further develop the information infrastructure and deployment of information technology.  

The obstacles for building up a spatial data infrastructure in the country are partially of general nature, partially related to the particular situation of the availability of spatial data in Bulgaria.  The general problems are a focus of investors on other economic sectors, and a lack of awareness of both investors and donors of the importance of information technology and spatial data. More specific to the GI sector, spatial data is not generally available, at least not in a format in which it can directly be used in applications, and rules for the use of spatial data are not clear.  This is partly due to communist legacy, where spatial data has been used for military purposes only, and where after the changes no clear rules have existed for creation and ownership of spatial data.  Further, GI products - geographic information systems - are very expensive for the Bulgarian market, which is in view of this fact close to saturation - only donor projects would provide funds necessary for the further deployment of traditional GIS.  The next obstacles to be cited is that the GI sector is not organized, neither in the private sector nor within the government. The needs that are addressed are land ownership and restitution, disasters, transport, general economic development.

The existing legal framework and information infrastructure provides however the necessary foundation for the creation of a dedicated spatial data infrastructure that makes spatial data generally available.  There are opportunities that can readily be seized, if the conditions for future development of the spatial data market are correctly respected.  These are on one side organizational issues that the sector defines its own representation so that its interests are respected in the further development of the legal and regulatory framework, in the country's strategy for further data acquisition and maintenance, and in the implementation of the country's strategies.  In particular, projects that will be defined on the basis of the e-government strategy will need spatial data and that should be defined as early as possible.

The actors in the GI sector need further to be aware that this sector - as any other sector in the IT business - is transforming itself into a service sector, away from selling GIS products.  GI technology can only survive if combined with other technologies like data warehousing or electronic commerce, and integrated into more general information systems.  Thus, the traditional GIS providers will disappear and the actors on the market will get a more general IT orientation, such as integrators, service providers, data providers in collaboration with data clearing houses, where information systems will be built from standardized components.  Although it is expected that the market will quickly evolve into such a constellation, also in Bulgaria, it needs a clear framework and clear rules for data distribution and data policy.

Conclusions

Bulgaria needs still a dedicated framework for spatial data availability and distribution.  It was shown that the general conditions for such a framework and for the completion of a spatial data infrastructure exist.  In particular, the e-government strategy that is being designed at the moment constitutes a unique opportunity for the national spatial data infrastructure.  On one side, it may provide the necessary framework for data distribution, on the other side, its realization may offer investment possibilities for data generation and use, and for further shaping Bulgaria's spatial data infrastructure in all sectors.

Further, it was shown that the traditional GIS market will transform itself into a service sector and integrated into the more general market of information systems.  Does this mean that a spatial data infrastructure becomes obsolete?  Spatial data will always be special in that they have to be generated, maintained and distributed according to their own rules.  Such rules may not any more be visible to the final user of an information system, who sees them integrated with other types of data allowing the user to make informed decisions.  Having said this, business rules and policy will also remain special to the domain, and thus a spatial data infrastructure will always be necessary.  But it cannot be seen as isolated from the rules of access to other types of information.

These remarks and observations have been carried out for Bulgaria.  The authors believe that the situation, as described here for Bulgaria, is not different in other transition countries.  In particular, the neighboring countries, such as the so called Balkan countries are in a similar situation, and it may be necessary to create a unified spatial data infrastructure including also the neighboring countries.  This is the further goal of the aforementioned project GISEE that deals with all countries of southeast Europe.
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